MYHUIHUINTAJIBHOE BIO/UKETHOE OBLIHIEOBPA30BATEJ/IBHOE YYPEXK/JEHUE 'OPOJA HPKYTCKA
CPEJHSSI OBHIEOBPA3OBATEJ/IbBHASA HIKOJIA C YIJIYBJEHHBIM U3YYEHUEM OT/JIEJIBHBIX ITIPEJMETOB Nel9
(MBOY r. Upkyrcka COL Ne19)

Y1BepxkaeHsl kak coctaBHas yacte OOIT OO0
npukaszom aupekropa MBOVY r. Upkyrcka COIL Ne 19
01-10-129 ot 30.08.2023r.

AOKYMEHT NOANNCAH
BNEKTPOHHOW MOAMUCHIO

CepTuchukat: 1F14B52897CF8440869E071414E56700
Bnageneu: Bonblelanosa CeeTnaHa lepmaHoBHa
[DencteuteneH: ¢ 20.06.2023 go 12.09.2024

PaGo4ue nporpaMMbl y4eOHBIX NPeAMETOB, KYPCOB
npeaMeTHoii 001acTu «EcTecTBeHHO-HAYYHbIE TPEeAMEThI»

Ne Haszeanue nporpammsl Crp.
1 | Pabouast mporpamma yuebHoro npeamera «Duzukay st 7-9 kiaccon 2-46
2 | Pabouas nporpamma yyeOHoro npeamera «Xumusi» Juist 8-9 kiaccoB 47-75
3 | Pabouas mporpamma yuebHoro npeameta «buonorusi» as 5-9 knacco | 76-137




Pabouas nporpamma
ydueOHoro npeaMera « DU3uKa,
BXO/JISIIIETO B 00s3aTENbHYIO YacTh
yuebHoro miana OO0 MBOY r. Upkyrcka COLI Ne 19

[IpenmeTtHas obnacth: EcTecTBEHHO-Hay4YHbIE IPEIMETHI

Cpok peanu3anuy IporpaMmel: 3 roja

CocraBurenu nporpammsl: [llekuna 3.B., Jlanosas O.0.,
yuurens puzuku MBOY r. Upkyrcka COIL Ne 19



IHosgscHUTEILHAA 3aIINCKA

[Iporpamma pazpaboTaHa B COOTBETCTBUH C TpeOoBaHUsIMU DenepanbHOro rocyJapCTBEHHOIO 00-
pa30BaTENbHOIO CTaHAApTa OCHOBHOrO oOuiero oOpazoBanus, denepanbHOil 00pa30BaTEIBHOM
MPOrpaMMOil OCHOBHOTO 00IIIET0 00pa30BaHus, C y4ETOM IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS OC-
HOBHOM 00pa3oBaTeIbLHOM IporpamMMbl cpeHero obmiero oopazoanus MBOY r. Upkyrcka COII
C yriyOJeHHBIM U3yYEHHUEM OTACNIbHBIX mpeameToB Ne 19,

Mecrto npeamMera B y4eOHOM IVIaHe: YUEOHBIN peaMeT 00sA3aTeNbHOM YacTu y4eOHOro IJIaHa.

IIpenmerHas 00/1aCTh: €CTECTBEHHO-HAY4YHbIE IIPEIMETHI
YpoBeHb MOATOTOBKH YYaIMXcsi: 0a30BbIH.

7 xnacc 8 kacc 9 knacc
Ko-Bo yueOHBIX Helelb 34 34 34
Kon-Bo 9acoB B HEAETIO 2 9/H 2 9/H 2 9/H
KonnuecTBO 9acoB B roj 68 68 68
Bcero 102 yueonbix Hegean, 204 yaca

Jjig peanu3aiyy nporpaMMbl UCTIONIB3YIOTCS YUEOHHUKH, TOMYIIEHHBIE K UCIIOIb30BAaHUIO TIPH pea-
JU3alAA UMEIONIUX TOCYIapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTEIbHBIX MPOrPaMM HAYaIbHOTO
00111ero, OCHOBHOTO OOIIEro, CPeAHEero oO0Iero oOpa3oBaHUs OpPraHU3AIUSIMH, OCYIIECTBIISIO-
IIMMH 00pa30BaTENbHYIO JAESTEIBHOCTD, MprukazoM Munnpocsenierns ot 21.09.2022 Ne 858:

o ®usuka: 7-i kacc: 6a30BbIN YpOBEeHb: yueOHUK, 7 kinacc/ [leppimkun U.M., BanoB A. 1.,
AxtmonepHoe obmiectBo «M3marensctBo "[IpocBemienue'y;
o ®wusuka: 8-it kiacc: 6a30BbIN ypoBeHb: yueOHUK, § kiacc/ [lepeimkun WM. M., HBanoB A.
H., AkumonepHoe o6mectBo «M3aatensctBo "I[IpocBemienne’»;
o ®usuka: 9-if knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ Ilepbimkun U. M., I'yrauk E.
M., UBanoB A. ., Ilerpoa M. A., AkinonepHoe obmectBo «M3nmarensctBo "IIpocBere-
HHe'"»;
DNeKTpOHHBIE 00pa30BaTENbHBIE PECYpCHI, JAOMYIIEHHBIE K HCIIOJIB30BAHUIO TMPH pean3alun
UMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTALMI0 00pa30BaTeIbHBIX IPOTPaMM HavyaIbHOTO OOIIETO,
OCHOBHOT'O 00111eT0, CpeAHero ob1ero oopa3oBanus nprukazoM Munmnpocsemienus ot 02.08.2022
Ne 653:
. dusuka, PI'AOY 10 «Akanemus Munnpocemieaust Poccuny»; https://lesson.edu.ru/

Ilenu usyuenun uszuku:

e [pUOOpETeHHE MHTEpEeca U CTPEMJICHUSI 00yYarouMXcsd K HAyYHOMY H3YyUEHHUIO MPUPOJIbI,
pPa3BUTHE WX UHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH;

® pa3BUTHE NMPEACTABICHUA O HAYYHOM METOJE MO3HaHM U (HOPMUPOBAHUE HCCIIEI0BATEb-
CKOI'0 OTHOLICHUS K OKPYKAIOIUM SIBICHUSAM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3yibTaTa U3y4eHHsI OCHOB CTPOEHUS MaTe-
puM U pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (hopMuUpOBaHHUE NMPEACTABICHUNA O POIU (GUINKHU IS Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;


https://lesson.edu.ru/

® pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cpepax Oymymieii mpodeccHoHaIbHOMN e TeIbHO-
CTH, CBSI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K JalbHENIIEMY OOYUYEHHUIO B 3TOM HAlPaBJIECHUH.
JloCTHKEHUE ITUX 1ieIel TporpaMMBbl 110 (U3MKE Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus odec-
NIEYMBACTCS PELICHUEM CIIEAYIOIINX 3a0au:

e npuoOpeTeHne 3HAHUK O JAUCKPETHOM CTPOSHUH BEUIECTBA, O MEXAaHHMUYECKUX, TETUIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

e npuoOpeTeHrne YMEHHUI OMMCHIBAaTh U OOBIACHATH (PU3NUYECKUE SBJICHUS C UCIOIb30BAaHUEM
MOJTYYECHHBIX 3HAHUM;

® OCBOGHHE METOJIOB PEIICHHUS MPOCTEHITNX PACUETHBIX 3a7ad C MCIIOJIIb30BaHUEM (u3nye-
CKUX MOJIeJIel, TBOPUECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHMH HaOIIOaTh NMPHUPOJHBIE SBJIECHUS U BBIIOJIHITH ONBITHI, JAOOPAaTOPHBIE
paboThI U SKCIIEPUMEHTAIbHBIE UCCIEI0BAaHUS C NCIOJIb30BaHUEM HU3MEPUTENIBHBIX NPHOO-
POB;

e 0ocBOEHHE MPUEMOB pabOThl ¢ HH(pOpMaIel HU3NIECKOro colepkaHus, BKiItoyas HUHMOp-
MaIMIO O COBPEMEHHBIX TOCTHKEHUAX (PU3UKH, aHAIN3 U KPUTUYECKOE OLIEHUBaHHE UH(OP-
MaIuw;

® 3HAKOMCTBO cO c(hepamu NpodhecCUOHATBHON 1eATEeIbHOCTH, CBI3aHHBIMU C (PU3UKOH, U CO-
BPEMEHHBIMH TE€XHOJIOTHSMHU, OCHOBAHHBIMH Ha JOCTIDKEHUSIX (PU3MUECKON HAYKH.

IInanupyemole pezyromamol 0C60EHUA NPOZPAMMBL RO (PU3UKe HA YPOGHE OCHOBHO20 00ULe20
oopazoeanus

Jluunocmmuule pezynomamol

B pe3ynbrare u3yuenus GU3NKU Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus y o0ydaromierocs 0y-
IyT COPMHUPOBAHBI CIAEAYIOLINE TUNUHOCTHBIE PE3yIbTaThl B YaCTH:

1) maTpuoTH4ECKOro BOCIIMTAHUS:

e TPOSIBICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nuecKon
HayKHU;

e IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUMCKUX YUCHBIX-(DU3HUKOB;

2) rpaKAaHCKOTO U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSI:

e TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJ€HUHU OOLIECTBEHHO 3HAYMMBIX U ATHYECKUX
npobJeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHUH (PU3UKY;

e OCO3HaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHLHUIIOB B AESITEIIBHOCTH YYEHOTO;

3) ACTEeTUYECKOTr0 BOCITUTAHMUS:

e BOCIHPHUATHE ICTETUUYECKUX KAaueCTB (PU3NYECKON HAYKHU: €€ TapMOHUYHOTO MOCTPOCHUS,

CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH Hay4YHOT'O MO3HAHUS:

e O0CO3HaHHUE [IECHHOCTH (PU3NYECKON HayKH KaK MOIIHOT'O MHCTPYMEHTA IMO3HAHUS MUPA, OC-
HOBBI Pa3BUTHsI TEXHOJIOTUN, BAJKHEUILIEW COCTABIISIOLIEN KYIbTYpbI;

e Ppa3BUTHE HAYYHOU JHOOO3HATENILHOCTH, UHTEPECA K UCCIIEOBATEIBCKON JEATENBHOCTH;

5) dopMupoBaHUS KyJIbTYpPbl 30POBbS U YMOLIMOHATBHOTO 0J1aronoyuuns:

e OCO3HaHHE IEHHOCTU Oe30macHOro oOpasza >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM
MUpE, BaXKHOCTHU MPaBUJI 0€301aCHOT0 [TOBEJEHUS Ha TPAHCIIOPTE, HA 10pOrax, C AJIEKTpHU-
YECKUM U TEIJIOBBIM 000pYI0OBaHUEM B JOMAIIIHUX YCIOBUSX;

e c(OpMHUPOBAHHOCTH HaBbIKa peQuUIEKCHH, IPU3HAHUE CBOETO MpaBa HA OLIMOKY M TaKOro
K€ MpaBa y Ipyroro 4ejoBeKa;



6) TPyIOBOI'O BOCIIMTAHUSL:

e AKTHBHOE YYaCTHE B PEUICHHH MPAKTUYECKUX 3a7ay (B paMKax CeMbHU, 00pa3oBaTeIbHOU
OpraHu3allny, ropojJa, Kpas) TEXHOJIOTHYECKON U COLMaIbHOM HaIlPaBIEHHOCTH, TpeOyto-
IIMX B TOM YUCIIE U (PU3NUECKUX 3HAHMIA;

e MHTEpEC K MPAKTUUECKOMY U3YUEHHIO Ipodeccuil, CBA3aHHbIX ¢ (PU3UKOM;

7) 3KOJIOTMYECKOTI0 BOCTIUTAHUS:

e OpHEHTAIMs Ha IPUMEHEHHE PU3NUECKUX 3HAHUM 11 pelIeHus 3a7a4d B 00J1aCTH OKpYyXKa-
IOIEH Cpefpl, IJIAHUPOBAHUS MOCTYIIKOB M OLICHKM MX BO3MOXHBIX ITOCIEACTBUN UL
OKPYXaIOIIEH CPEbI;

e OCO3HAaHHUE ITI00AIBHOTO XapaKTepa SKOJIOIMUECKUX MPOo0IIeM U IyTel UX pelieHus;

8) ajmanrtanuu K U3MEHSIOIUMCS YCIOBUSAM COLIMAIBHOM U IPUPOJHOM CPEbI:

e TOTPEOHOCTH BO B3aWMOJECHCTBUU MPHU BBIIIOJIHEHUH MCCIIEOBAaHUI U MPOEKTOB (pu3nye-
CKOH HaNpaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JPYTHX;

e TIOBBILIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JEATENBHOCTD;

e TOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4HcIie GOPMYIUPOBATH UJIEU, TIOHS-
TUSl, TUTIOTE3bI O PU3UUYECKUX 00BEKTAX U SBJICHUIX;

e OCO3HaHHE Ae(PUINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKY;

e TUIAHHPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUM;

e CTpEMJICHHE aHAJIU3UPOBATh U BBISIBIISITH B3aUMOCBSI3H MIPUPObI, 00IIECTBA U IKOHOMUKH,
B TOM YHCJIE C UCMOIb30BaHUEM (PU3NYECKUX 3HAHUM;

e OLIEHKAa CBOMX JECHCTBUI C YYETOM BIIMSHHS HAa OKPYKAIOLIYIO CPENy, BO3MOMKHBIX IJI0-
OaJILHBIX IMOCJIEACTBUH.

Memanpeomemuvie pe3yibmamol

B pe3ynbTaTe ocBOeHUs mporpaMMeI 1o PU3HNKE Ha ypOBHE OCHOBHOTO 00IIIeTO 00pa3oBaHus y 00y-
qarorerocst 0yayT copMUpOBaHEI MeTanmpeIMeTHbIE Pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEb-
HbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIE Y4eOHbIE ICHCTBYSI,
PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE yUeOHbIE 1eHCTBUA
Ba3oBrle JJornueckue aeicTBUA:

o BBIIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAINH, OCHOBAHUS ISl 0000IICHHS 1
CpaBHEHHUS;

e BBUIBIATH 3aKOHOMEPHOCTH W TNPOTHUBOPEUHsI B paccMaTpUBaeMbIX (hakTax, JaHHBIX U
HAOJIOCHUSX, OTHOCSIIMXCS K (PU3NICCKHUM SIBIICHUSIM;

 BBISBIATH NPUYMHHO-CIICACTBEHHBIC CBSI3U TP U3YUSHUH GU3NICCKIX SIBIICHUH U ITPOIIEC-
COB, JIETIaTh BBIBOJIBI C UCTIOIb30BAHNEM JIETYKTUBHBIX U MHAYKTHUBHBIX YMO3AKIIOUCHHH,
BBIJIBUTaTh THIIOTE3bI O B3aUMOCBA3IX (PU3NUECKUX BEJIHYNH;

e CaMOCTOSITENIbHO BBIOMPATh COCO0 peieHust yueOHo#l (u3nueckoi 3afaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BEIOOpP Hanbosee MOAXO/AIIEro C y9eTOM CaMOCTOs-
TEJILHO BBIJCTICHHBIX KPUTEPUEB).

Ba3oBrLIe ncciieqoBarTe/IbLCKAE TeCTBHA .



e HCIIOJIB30BaTh BOIPOCHI KAK MCCIIEIOBATEIBCKUN NHCTPYMEHT IIO3HAHMS,;

e TPOBOAMTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIA (PU3NIECKUN
HKCIEPUMEHT, HEOOIbIIOE UCCIIEJOBAHNE (PU3NYECKOTO SBICHMS,;

e OLIEHMBATHh HA NPUMEHHMOCTbh U JIOCTOBEPHOCTh MH(POPMAIUIO, TIOJYUYEHHYIO B XOJ€E HC-
CJI€0BAHUS WU DKCIIEPUMEHTA,

e CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIIEHNS U BBIBOABI 10 PE3YIbTaTaM IIPOBEJECHHOIO
HaOJI0ICHNS, OIIBITA, UCCIIEA0BAHUS;

e TPOTHO3MPOBATH BO3MOYKHOE JalIbHEMIIEE pa3BUTHE PUINUECKUX MTPOLIECCOB, A TAKKE BbI-
JIBUTATh MPEIIOI0KEHNS 00 UX Pa3BUTUHU B HOBBIX YCIOBHSX U KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

o TPHUMEHATH Pa3IMYHbIEe METO/bI, THCTPYMEHTHI U 3aIPOCHI NP MIOUCKE U 0TOOpe UHDOP-
Maluy WIN JaHHBIX C YYETOM MPENIOKEHHON yueOHOM (pu3nuecKoi 3a1auu;

e aHAJIM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALUIO PA3TUYHBIX BU-
J0B U (OpM MpeACTaBICHMUS;

e CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (hOPMY IpeCTaBICHUS HHPOPMALUU U UILTIO-
CTPUPOBATh pelIaeMbI€ 3a/1a4l HECIIO)KHBIMU CXEMaMH, AuarpaMMaMu, HHOU rpadukoi u
UX KOMOMHAIIUSIMU.

KoMMmyHHKaTHBHBbIE YHHBepPcaibHbIE y4eOHbIe TelCTBHA:

e B Xo0Je 00CyXJeHHs yueOHOro MaTepualla, pe3yJibTaToB J1a00paTOPHBIX paboT U MPOEKTOB
3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY>KIaeMOM TeMbl U BBICKAa3bIBaTh UJEH, HAIlCJICHHbIE
Ha pelIeHue 3a7a4u U noiepKaHue 01aroeaaTeIbHOCTH OOIIEeHHUS;

e CONOCTABIIATH CBOM CYXKJIEHUS C CY)KICHUSIMH JPYTUX YYaCTHUKOB JHaiiora, 0OHapy»xKu-
BaTh PA3JIMYME U CXOACTBO MO3ULINN;

¢ BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

e MYOJMYHO MPEACTABIATH PE3YyJbTaThl BBIMOIHEHHOIO (PU3MYECKOTrO OIbITa (IKCHEpH-
MEHTA, UCCIIEOBAHMSI, IPOEKTA);

e TIOHMMATh U HCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHONW M MHIUBUAYAIbHON paboThl pu
pelIeHNH KOHKPETHOHN (pu3nyeckoil mpoodieMsl;

e TPUHUMATh LIEJIU COBMECTHON IEATEIBHOCTH, OPraHU30BbIBATh ACHCTBUS IO €€ TOCTHKE-
HUIO: pacIlpelessiTh pojid, OOCYXAaTh MPOLECChl U Pe3yJabTaThl COBMECTHOW paboTHl,
0000111aTE MHEHUSI HECKOJIBLKUX JIIOJIEH;

e BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTAsl KAUECTBEHHOI'O pe3yJbTaTa 110 CBOEMY Halpas-
JICHUIO U KOOPAUHUPYS CBOM JCHCTBUSA C APYTUMH YICHAMHU KOMAH/IbI;

e OIICHMBATh KaYECTBO CBOETO BKJIAZa B OOLIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMyITHPOBAHHBIM YYACTHUKAMU B3aMMOJICHCTBUS.

Pery/isiTUBHBIC YHUBEpPCAJIbHbIE yUeOHbIE 1eCTBUS
Camoopranuszanms:
e BBISBIATH MTPOOJIEMBI B )KU3HEHHBIX U YUICOHBIX CUTYaIHUIX, TPEOYIOMUX s perieHust pu-
3WYECKUX 3HAHUM;

e OPHUEHTHPOBATHCS B PA3NMYHBIX MOAX0JaX NPUHATHUS pelIeHUN (MHAMBUAYaIbHOE, IPUHSI-
THE PELIEHUs B IPYIIIE, IPUHATUE PELIEHUI TPYIIION);



e CaMOCTOSITENIFHO COCTaBIATh AITOPUTM PEIIeHUs] (PU3NUECKOH 3a/1a4y WK TUIaHA UCCIIe-
JIOBaHMS C YUYETOM UMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHN, ApIYMEHTUPO-
BaTh Mpe/jlaraéMble BapHAaHThI PEeILICHU];

e JleNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CﬂMOKOHTpOJ’Ib, 3MOIII/IOHaJIbHBIﬁ HHTEJJICKT:

e JaBaTh aJICKBATHYIO OI[EHKY CUTYallUU U MpeJiarath IiaH €e U3MEHEHUS,;

o OOBSCHATH MPUYUHBI JTOCTIXKEHUS (HETOCTHXKEHHS) Pe3yJIbTaTOB JEATEIbHOCTH, NaBaTh
OIICHKY MTPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBHI B JIEATEILHOCTD (B TOM UHCIIE B XOJ BBIMOJHEHUS (DU3NYECKOTO HC-
CJIeIOBaHUS WM MPOEKTA) HA OCHOBE HOBBIX 00CTOSATENHCTB, U3MEHUBIIIUXCS CUTYyaIUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3yJIbTATA IIEJIU U YCIOBUSIM;

e CTaBUTbH c€0sl HA MECTO JPYIrOro YeJ0BEKa B X0JI€ CIIOPa WK IUCKYCCUU Ha HAYYHYIO TEMY,
MNOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e TpU3HABATh CBOE MPABO Ha OMIMOKY MpH pelieHUH (PU3NYECKUX 3a7a4d WIH B YTBEPKIE-
HUSX HA HAYYHBIC TEMBI U TAKOE e MPaBo JAPYroro.

IIpeomemmuvie pe3yromamol
7-# kjaace

K xoH1y 00y4eHus B 7-M Kjacce IpeMeTHbIE Pe3yIbTaTbl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTh Y O0YYAIOLIUXCSI YMEHUM:

e HCTOJB30BATh MOHATHUS: PUINYECKUE U XUMUYECKUE SIBJICHUS, HAOTIOICHUE, DKCIIEPUMEHT,
MOJIeJIb, TUTIOTE3a, EUHUIBI PU3NIECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTO-
SIHHS BelIeCTBa (TBEPIOE, )KUJIKOE, Ta3000pa3HOE), MEXaHUUECKOE JIBIKEHUE (paBHOMED-
HOE, HEPaBHOMEPHOE, NPSIMOJIMHEIHOE), TPAeKTOPpHs, paBHOJCHCTBYIOIIas cuia, aedop-
Marus (yrpyras, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAIONINECS COCYBL;

e paznuyaTh siBieHUs (Auddy3us, TEIUIOBOE IBM)XECHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JIBH)KEHUE, UHEPLUS, B3aUMOJIEHCTBUE TEJl, PABHOBECHE TBEP-
JIBIX TEJ C 3aKPEIUICHHOW OCBIO BpaIlleHUs, Tiepeiada JaBlIeHUs TBEPAbIMH TeJIaMU, KH]I-
KOCTSIMHU ¥ Ta3aMu, aTMOC(EpHOE TaBlIieHUE, TNIABAHUE TEJI, TPEBPAIIEHUS MEXaHUUECKON
DHEPTUH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IGMOHCTPUPYIO-
HIUX JaHHOE (PU3HYECKOe SBIICHUE;

e PpACIIO3HABATH MPOSBICHUE U3YUYCHHBIX (PH3NUECKUX SBICHUIN B OKPYXKAIOIIEM MUPE, B TOM
yrciie GU3HYECKUE SBIICHUS B IPUPOJIC: MPUMEPHI ABMKCHHS C Pa3IMYHBIMU CKOPOCTSIMHU
B )KUBOW M HEXKWUBOH NPHUPOJIC, ACHCTBUE CHIIbI TPEHUS B MPHUPOJC M TEXHHUKE, BIMSIHHUC
aTMoc(hepHOTO JaBICHUS HA KUBOUM OpraHU3M, IJIaBaHUE PBIO, PhIYaru B TEJIe YEIOBEKa,
IIPH ATOM MEPEBOIUTH MPAKTHUECKYIO 3371a4y B yUeOHYI0, BBIICIISATH CYIIIECTBEHHBIC CBOM-
cTBa (MpU3HAKHU) PUINYECKUX SIBICHHUIA;

e OIKCHIBATh U3YYCHHBIE CBOMCTBA TeJ M (PU3UYECKUE SBICHUS, HCIIONB3YS (PU3HUECKUEC BE-
JUYUHEI (Macca, 00beM, TNIOTHOCTh BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTb,
CUJIa YIIPYrOCTH, CUJIa TSKECTH, BEC TeJa, CUJla TPEHHUS, 1aBlieHue (TBEpAOro Teja, Ku/I-
KOCTH, ra3a), BHITAJIKUBAIOIIAs CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, IJIEYO CHIIbI, MO-



MEHT CHJIBI, KO3()(PUIIMEHT MONIEe3HOTO ACHCTBUS MEXaHU3MOB, KWHETHYECKAs M TIOTEHIIH-
aJNibHasi SHEPTHUsI), IPU ONMUCAHUU MPABWIHHO TPAKTOBAThH (PU3NUYECKHUI CMBICI UCTIOJb3Ye-
MBIX BEJIMYUH, UX 0003HAYEHUS U €AUHUIIBI (PU3NYECKUX BEIUMYHMH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMH BEIMYMHAMM, CTPOUTH I'pa-
(UKHN N3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH,

e XapaKTepH30BaTh CBOMICTBA Tell, (U3MUECKHE SIBJICHUS U MPOIIECCHI, UCTIOIb3Ys MpaBHIia
CIIOXEHUS CUII (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHS pbluara (010Ka), «30JI0TOE MPABUII0» MEXAHUKH, 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHI-
BaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

o OOBACHATH (PU3MUECKUE ABJICHUS, POLIECCH U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYallUi IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUYMHHO-CIIEACTBEHHBIE
CBSI3H, CTPOUTH 00BsICHEHHE U3 |—2 JTOrMYeCKHX MIaroB ¢ Omopoi Ha 1—2 U3y4eHHBIX CBOM-
cTBa (U3MUECKUX SBICHUHN, PU3NYECKUX 3aKOHA MIJIM 3aKOHOMEPHOCTH;

e pelaTh pacyeTHbIE 3a7auu B 1-2 nelCcTBUs, UCHOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIO-
mpe Qu3ndecKkrue BEJIMYMHBI: HA OCHOBE aHalIM3a yCIOBUS 3aJlaydl 3allMChIBaTh KPaTKOe
yCIIOBUE, TTOJICTABIIATh (PU3NUECKUE BETUUUHBI B POPMYIIBI M IPOBOAUTH PACUEThI, HAXO-
JUTh CIIPABOYHBIE JAaHHbIE, HEOOXOIUMBIE JJI PEUICHUs 3a/lay, OLIEHUBATh PEaJTUCTHY-
HOCTb MOJIY4YeHHON (PU3UUECKON BETUYHHBI;

e Ppacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIIN (PU3UYECKUX METOJIOB, B
OMKMCAHUM WCCJIEIOBAaHUS BBIJCIATH MPOBEPAEMOE MPEAINONIOKEeHHE (THIOTEe3Y), pasiu-
YaTh U HHTEPIPETUPOBATH MOIYUEHHBIN PE3yIbTaT, HAXOAUTh OIIMOKH B XOJI€ OIbITA, Je-
JIaTh BBIBOJBI 110 €r0 pe3yJIbTaTaM;

e TIPOBOJUTH OMBITHI MO HAOIOICHUIO PU3NYECKUX SIBICHUM WU (PU3UUECKUX CBONCTB TEII:
dbopMynupoBaTh NpOBEpsieMble MPEANOI0KEHUS, COOMpPATh YCTAHOBKY W3 MPEIOKEH-
HOT'0 000pY10BaHUs, 3aMUCHIBATh XOJ OIbITa U (POPMYIUPOBATH BHIBOIBL;

e BBIMOJHATH MPSMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, MACChI TeJa, 00beMa, CHUIIBI U TEM-
nepaTypsl ¢ UCIOIH30BAHUEM aHAJIOTOBBIX M ITUGPOBBIX TPUOOPOB, 3aMUCHIBATH MOKA3a-
HUSl TpUOOPOB C YYETOM 33/1aHHON aOCONMIOTHOM MOrPEeNTHOCTH U3MEPEHU;

e TIPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTU OJIHON (PU3MUYECKOM BEIMYUHBI OT APYroil C HC-
MOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBUXKYIIETOCS Tella
OT BPEMEHH JIBH>KEHHUSI TeJla, CUIIbl TPEHUS CKOJIBKEHHSI OT Beca Tella, KauecTBa 00paboTKu
MOBEPXHOCTEW TN U HE3aBUCHUMOCTHU CHJIbI TPEHUS OT IUIOIIAJIM CONPUKOCHOBEHUS Tell,
CWJIBI YIIPYTOCTH OT YJIMHEHUS IPYKUHBI, BEITAIKUBAIOIICH CHUJIBI OT 00beMa MOTpyKeH-
HOM 4YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT
rJyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBHUM MIIaBaHUs Tell, YCIOBUN pPaBHOBECHS
peiuara U OJIOKOB), Y4acCTBOBAaTh B IUIAHUPOBAHWH Y4E€OHOTO HCCIIEOBAHUS, COOMPATH
YCTAaHOBKY W BBITIONHITH U3MEPEHUS, CIEYs MPEIOKEHHOMY TUIaHy, (GPUKCUPOBATH pe-
3yJAbTaThl MOJYYEHHOW 3aBUCUMOCTH (PM3MUYECKHUX BEJIMYMH B BUJE MPEIJIOKEHHBIX Ta0-
JMI ¥ TPaUKOB, J1eJaTh BBIBOJIBI 110 pe3ybTaTaM HCCIIEOBaHUS;

e TIPOBOJUTH KOCBEHHBIC N3MEPECHHUS (PU3MUECKHUX BEIMYUH (TUIOTHOCTH BEIIECTBA KUIKOCTH
Y TBEPAOTrO TeJa, CHJIa TPEHUSI CKOJbXKEHUS, JaBJICHUE BO3/lyXa, BHITAJKUBAIOIIAS CUTIA,
JEHCTBYIONIAsE HA MOTPYKEHHOE B JKUIKOCTh TeNO, KOA((UIIMEHT MOJIe3HOTo ACHCTBUS
MPOCTBIX MEXAHU3MOB), CIIEIys MPEI0KEHHOW UHCTPYKIMU: TIPU BBINOJIHEHUU U3MEpe-
HUM coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIUYUCISATH 3HAYECHUE UCKOMOMW BEIH-
YUHBI,

e COOMIOMATh MpaBWIa TEXHUKHA OE30MAaCHOCTH MpHU padoTe ¢ JabopaTopHBIM 000pyaAOBa-
HUEM;



e YKa3bIBaTh NPUHLHUIIBI IEUCTBUSI IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAIONINECS COCY b, 0apoOMeTp, phlvar, MOJBMKHBIA M HETOABI>KHBIN
0JI0K, HAaKJIOHHAs! TJIOCKOCTB;

e XapaKTepH30BaTh MPUHIUIBI AEUCTBHUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OIOpOIl HA UX ONMUCAHUSA (B TOM YHCIE: MOAIIUIHUKY, YCTPOMUCTBO BOJONPOBOAA, THUI-
paBIMYECKUIl Mpecc, MaHOMETP, BHICOTOMEp, MOPILIHEBONH HACOC, apEOMETP), UCIOIb3Ys
3HaHUS O CBOMCTBaX (hU3MUECKUX SIBICHUI 1 HEOOX0UMBbIEe (PU3HUECKUE 3aKOHBI U 3aK0-
HOMEPHOCTH;

e TPUBOJUTH NMPUMEPHI (HAXOAUTH UH(POPMAIUIO O IPUMEPAX) MPAKTHUECKOIO UCII0JIb30BA-
HUS (U3NYECKUX 3HAHUI B IMOBCEAHEBHOM XM3HU Ui oOecniedyeHus: 6e30MacHOCTH MpU
oOpallleHnu ¢ MpudopamMu U TEXHUYECKUMHU YyCTPOUCTBAMM, COXPAHEHMSI 310POBbS U CO-
OJIF0ICHUST HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

e OCYUIECTBIIATh OTOOP HCTOUHUKOB UH(OPMALIUU B UHTEPHETE B COOTBETCTBUU C 3a/laHHBIM
HOUCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U IyTeM CPaBHEHHUS PA3JINYHBIX
VCTOYHUKOB BBIIENATh MH(OPMALINIO, KOTOpas SBISETCS NPOTUBOPEUMBOM HIIM MOMKET
OBbITh HEJJOCTOBEPHOI;

e HCIIOJIb30BaTh IIPH BHINIOJIHEHUH YUEOHBIX 3a/1aHUi Hay4YHO-TIONYJISIPHYIO JTUTEpaTypy Gpu-
3U4YECKOI0 COJEPKaHus, CIIpaBOYHbIE MaTepHalIbl, pecypchl ceTh MIHTepHeT, BaaeTsh npu-
eMaMH KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3zoBaHus HH(POpMAIIMK U3 OJJHOU 3HAKOBOH CH-
CTEMBI B JIPYT'YIO;

e CO37aBaTh COOCTBEHHbIE KpATKUE MMChbMEHHBIE U YCTHBIE COOOIEHUSI Ha OCHOBE 2—3 HC-
TOYHUKOB UH(OpMAIMU PU3NYECKOTO COJIEPKAHUSI, B TOM UUCIIE MMyOINYHO AeTaTh KpaT-
KU COOOIIEHHs O pe3yibTaTax MPOEKTOB WM Y4eOHBIX MCCIEOBaHHM, MPU 3TOM Ipa-
MOTHO MCIIOJIb30BaTh W3YUYECHHBIM MOHATHHHBIN anmapar Kypca (GU3UKH, CONPOBOXKIATH
BBICTYIUICHUE NPE3CHTALUEH;

e TpU BBHIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN pacnpelessTh OOS3aHHOCTH B
Ipynne B COOTBETCTBUHU C MOCTABJIEHHBIMH 33Jja4aMH, CJIEINUThH 3a BBINOJIHEHHEM ILUIaHA
NeMCTBUM, aIEKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ B I€ATEIHHOCTh IPYIIIbI, BHICTPAU-
BaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE, YUUTHIBasi MHEHUE OKPYKAIOLIUX.

8-ii Ki1acce

K konIty 00y4eHus B 8-M KJjiacce npeaMeTHbIC pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPAXKATh
c(hOpMUPOBAHHOCTD Y O0YUAIONTUXCSI YMEHUM:

e HCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U MOJIe-
KYJI, arperaTHble COCTOSTHUS BEUIECTBA, KPUCTAINYECKHE U aMOp(HbIEC Tesa, HaChIIeH-
HbI ¥ HEHACBHILEHHBIN Map, BIAXXHOCTb BO31yXa, TEMIIEpATypa, BHYTPEHHSA DHEPIUs,
TEIJIOBOM JIBUTATEllb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUI 3aps/l, JIEKTPUUECKOE MOJIe, Ipo-
BOJHUKH U TUDJIEKTPUKH, IIOCTOSHHBINA JJIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

e pa3inyaTh SABJIEHUSA (TEIUIOBOE PACIIMPEHUE U CKaTUeE, TEIUIonepeiaya, TEMIOBOE PABHO-
BECHE, CMAUMBAaHUE, KAIIWJUISIPHBIC SIBJICHUS, NCIIAPEHHUE, KOHJACHCALNsI, TUIABIICHUE, KPU-
cTayu3anus (OTBEpAeBaHUE), KUIEHUE, Teruionepenaya (TemionpoBOAHOCTb, KOHBEK-
s, U3IyYEHUE), IEKTPU3ALUs Tell, B3aUMOJICHCTBUE 3apsAI0B, JNEUCTBUS DJIEKTpUYE-
CKOr0 TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATHUTOB, NEHCTBUE MAarHUTHOTO
10JIs HAa IPOBOJAHMK C TOKOM, 3JIEKTPOMAarHuTHas MHIYKIMS) 110 OMMCAHUIO UX XapaKTep-
HBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SIBICHUE;



e PpaCIO3HABATH MPOSBICHUE N3YICHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B TOM
yrcne GU3NYECKue SIBICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKCHUE U KAMJUIIPHBIC SIB-
JIEHUs1 B IPUPOJE, KPUCTAILIBI B Mpupoje, uznydyenue CojHla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPUUYECKUE SIBJICHUS B aT-
Mocdepe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JI€ 3€MJIH, Ipeil( MOII0COB,
pOJIb MATHUTHOTO TOJS JJIs KU3HU Ha 3eMJle, MOJISIPHOE CUSIHUE, IPU ATOM MEPEBOINUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISTH CYIIECTBEHHbIE CBOICTBA (MIpU3HAKK) (u-
3UYECKUX SBJICHUI;

e OIKCHIBAaTh U3YUYEHHBIE CBOMCTBA TE U (PU3NUYECKUE SBICHUS, UCIIONb3YS (PU3NUECKUE BE-
JMYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPTHUsl, KOJTUYECTBO TEIJIOTHI, yIeIbHas TEII0eM-
KOCTh BEILIECTBA, yJEJbHAs TEIUIOTA IJIABJIEHUS, YyAEJIbHAas TEIUIoTa napooOpa3oBaHus,
yZleJbHas TEIUIOTa CTOPaHMsl TOIUIMBA, KO3()(PUIUEHT MOJIE3HOTO AEUCTBHS TEIJIOBOM Ma-
IIMHBI, OTHOCUTEIIbHAS BIIAYXKHOCTh BO3AYyXa, dJIEKTPUUECKUH 3apsijl, CUila TOKA, dJIEKTPHU-
YeCKO€ HaIpsKEHUE, CONIPOTUBJICHUE MTPOBOJIHUKA, YACIBHOE CONPOTUBIICHNE BEIIECTBA,
paboTa ¥ MOILIHOCTH NEKTPUUECKOI0 TOKA), IPU OMMCAHUU IPABUIIBHO TPAKTOBATH (PU3H-
YECKUI CMBICI UCTIONb3YEMbBIX BEJIMUYUH, 0003HAUCHUS U €AMHUIIB (PU3MUECKUX BEJIMYNH,
HAXOJUTh (POPMYIIBbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEJIUYU-
HaMU, CTPOUTH IpapUKU N3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHUNH;

e XapaKTepH30BaTh CBOMICTBA Tell, (PU3NUECKHE SIBJICHHS U MPOLIECCHI, UCTIOIb3YSl OCHOBHbIE
MOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUHU CTPOEHHUS BEIIECTBA, IPUHIUI CYyTIep-
MO3ULIMH TI0JIEH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHMS 3apsna, 3akoH Oma ams
ydacTka Lenu, 3akoH /xoyns—JIenna, 3aKkoH coxpaHeHus: SHEPTUH, IPU TOM JaBaTh CIIO-
BECHYIO (hOPMYITHPOBKY 3aKOHA U 3alMCHIBATh €I0 MaTEMaTHUYECKOE BHIPAKEHUE;

o OOBACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YUCJIC U B KOHTEKCTE CUTYyallui
NPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JOrnYecKux 1aroB ¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA
buznueckux ABICHUHN, PU3NIECKUX 3aKOHOB HIJIM 3aKOHOMEPHOCTEH;

e pemaTh pacyeTHbIC 3a7a4u B 2—3 NEHCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIO-
mue Qu3nyeckue BEJIMYMHBI: HA OCHOBE aHalIM3a yCIOBHUS 3a/laydl 3allMChIBaTh KPaTKOe
YCIIOBUE, BBISIBIISITH HEIOCTATOK JIAHHBIX JUIS pEIIeHHs 3a7a4i, BEIOMpATh 3aKOHBI U op-
MYJIbl, HEOOXOAUMBIE JUISl €€ PeLIeHHs, TPOBOAUTH PAacUEeThl U CPAaBHUBATH IMOJIYUEHHOE
3HaueHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JIaHHBIMU;

e Ppacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUECKUX METOJIOB,
UCIIOJIb3Ysl ONKCAaHUE MCCIEIOBAHMS, BBIIEIATH NIPOBEPSIEMOE MPEAIOI0KEHNUE, OLEHU-
BaTh MPABWIBHOCTH MOPSAJIKA MPOBEICHUS UCCIIEI0BAHMS, 1€JIaTh BHIBOJbL;

e TPOBOJUTH OMBITHI MO HAOIIOIEHNIO (PUZUYECKUX SBIECHUN WM (PU3MUECKUX CBOMCTB Tel
(KanmuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHS BO3/1yXa OT €ro o0beMa, TeMIepaTyphl,
CKOPOCTH Ipoliecca OCThIBAaHUS U HArpeBaHUs MIPHU U3JIyUYEHUH OT LIBETA U3JIydaroliei (mo-
JIOINAOIIEH) MOBEPXHOCTH, CKOPOCTh HUCMAPEHUsSI BOJbI OT TEMIIEpaTyphl KUAKOCTU U
IUIOUIA/IM €€ MOBEPXHOCTH, SJICKTPHU3ALUS TEJI U B3aUMOJIEHCTBUE AIEKTPUUECKHUX 3apsi-
JIOB, B3aMMOJIEUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yalln3allusi MarHUTHBIX MOJEH MOCTO-
SHHBIX MATHUTOB, ICCTBUS MAarHUTHOTO OJISl HA TPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPO-
MarHuTa, CBOMCTBA 3JIEKTPOJBHUraTessl MOCTOSHHOIO TOKa): (pOPMYIHUpPOBATh MpoOBepsie-
MbI€ TPEANOI0KEHNS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BaHUS, OMHUCHI-
BaTh XOJI OIbITa U (HOPMYITUPOBATH BHIBOIBI;

e BBINOJHATH MPSIMbIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIHHOM BIaKHOCTH BO3/TyXa, CUJIbI
TOKa, HAMPSHKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB M TaTYMKOB (HU3HMUECKHUX
BEJIMYMH, CPABHUBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHOW a0COJIFOTHOM MOTrpel-
HOCTH;
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e TIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHON (DPM3MUYECKON BEITMYHHBI OT JPYTrOd C HC-
MI0JIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBIIEHHS ITPOBOJHUKA OT €ro
JUTMHBI, IJIOMIAIH MTOTIEPEYHOT0 CEYEHHS U YIeIbHOTO COMPOTUBIICHHSI BEIIECTBA MPOBO/I-
HUKa, CUJIbl TOKA, HJIYIIETO Yepe3 MPOBOAHUK, OT HANIPSHKEHMS Ha POBOJIHUKE, UCCIIEN0-
BaHUE TNOCIE0BATEIBLHOIO U MapajyieIbHOTO COEAMHEHUH MTPOBOJHUKOB): TUIAHUPOBATh
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATh U3MEPEHHUSI, CIIEys MPEIIOKECHHOMY
1aHy, GUKCUPOBATh Pe3yIbTaThl OJYYEHHON 3aBUCUMOCTH B BUIE TaOIMI] U IPAPUKOB,
JIeJIaTh BBIBOJBI IO PE3YJITATAM HUCCIIE0BAaHNUS;

e TPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PUINUECKUX BEMYMH (yA€TIbHAs TEIIOEMKOCTh BEIIIE-
CTBa, COMPOTUBIIEHUE MPOBOJIHUKA, pab0OTa U MOIIHOCTh JEKTPUUYECKOr0 TOKA): IJIaHU-
poBaTh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEAYs NMPEI0KEHHON
WHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BEIIMUUHBI,

e COOMIOMATh MpaBWIa TEXHUKHA O€30MAaCHOCTH MpH padoTe ¢ JabopaTopHBIM 000pyaAOBa-
HUEM;

e XapaKTepH30BaTh MPUHIUIBI AEUCTBHUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OMOpPOil Ha X ONMUCAHUA (B TOM YHUCIIE: CUCTEMA OTOIUICHUS IOMOB, TUTPOMETP, MTapoBas
TypOuHa, aMIIEPMETP, BOJIBTMETP, CUETUHK IIEKTPUUECKON SHEPTUH, DTIEKTPOOCBETUTEb-
HbIE MPUOOPHI, HArpeBATEIbHBIE TIEKTPONPHUOOPHI (TPUMEPHI), DIEKTPUUECKUE MPEI0Xpa-
HUTEJH, AJIEKTPOMArHuT, 3JIEKTPOABUTATENb MOCTOSHHOIO TOKA), MCIOIb3Ysl 3HAHUS O
CBOMCTBaxX (PU3NYECKUX SIBICHUI U HEOOXOIMMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

e PpAacCIlO3HABATH MPOCTHIE TEXHUYECKUE YCTPOMCTBA  U3MEPUTEIbHBIE MPUOOPHI 110 CXEMaM
U CXEMaTUYHBIM PUCYHKAM (KUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPAHUs, SJIEKTPOCKOII, PEOCTaT), COCTABISTH CXEMbI SJIEKTPH-
YEeCKHUX IIeNell ¢ Mociae10BaTeNbHbIM U MapallJIeIbHBIM COSIMHEHHEM AJIEMEHTOB, pasiiu-
yasi ycJIO0BHbIE 0003HaYEHUS JIEMEHTOB AJIEKTPUUYECKUX LIETIeH;

e TPUBOIUTH MPUMEPHI (HAXOAUTH UH(POPMAIUIO O IPUMEPAX) MPAKTUUECKOI'0 UCII0JIb30Ba-
HUsl (PU3MYECKUX 3HAHWM B TIOBCEIHEBHOM KU3HU JUIsl 0OecTieueHrs 0€30MacHOCTH MPHU
oOpaleHnH ¢ mpudopaMu U TEXHUYECKUMHU YCTPOMCTBaMHU, COXPAHEHHUS 30POBbs U CO-
OJIFOICHUST HOPM 9KOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIIEH cpefie;

e OCYUIECTBIISATh MOUCK MH(POpPMALUU (PU3HMUECKOTO COACpKaHHUs B MHTEPHETE, HA OCHOBE
UMEIOIIUXCS 3HAHUW U MyTeM CPaBHEHHS JOMOJHUTEIbHBIX MUCTOUYHUKOB BBIJIEISATH WH-
dbopMarnio, KOTopas ABISETCS MPOTUBOPEUUBON UM MOXKET ObITh HEJTOCTOBEPHOIA;

e HCHOJb30BaTh NP BHIMOJHEHUHU YU€OHBIX 3aJJaHUN HAYYHO-TIONYJISPHYIO JUTEpaTypy Qpu-
3UYECKOT0 COAEPKaHUs, CIIPaBOYHbIE MAaTEPHUAIIBL, pecypchl ceTu IHTepHeT, Bi1aieTh pu-
eMaM{ KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOPMAIK U3 OTHOM 3HAKOBOM CHU-
CTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKKE YCTHBIE COO0MIeH s, 0000111ast HHpOopMa-
IIUI0 U3 HECKOJBKUX HCTOYHHUKOB (DU3MUECKOTO COAEpKaHWSA, B TOM YHUCIE MyOIMYHO
NPEJICTABIATh PE3YJbTAThl MPOSKTHOM UM UCCIIEIOBATEIbCKON IEATEIbHOCTH, IPH 3TOM
IrpPaMOTHO HCMOJIb30BaTh M3YyUYEHHBIN MOHATHIHBIA anmapar Kypca (U3UMKH, COMPOBOXK-
JIaTh BBICTYIUIEHUE NTPE3EHTALUEH;

e TIPH BHINIOJHEHUU YU€OHBIX MPOEKTOB U UCCIEAOBAHUHN (PU3HMUECKUX MPOIIECCOB pacipe/ie-
JSTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBHUHU C MOCTaBICHHBIMU 33Ja4aMU, CIEAUThH 32 BbI-
IIOJIHEHUEM IJIaHa AEUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIAJ] B ICSITEIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMO/ICHCTBUE, MTPO-
SBJISISI TOTOBHOCTH pa3peniaTh KOHPIUKTHI.

9-ii K1ace
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K koH1y 00y4yeHus B 9-M KJjiacce peaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

e HCIIOJI30BaTh MOHSTHUS: CHUCTEMa OTCYETa, MaTepHaibHas TOYKA, TPAEKTOPHUS, OTHOCH-
TEJIBHOCTh MEXAHUYECKOTO JABWXKEHUs, negopmanus (ynpyras, miacTuueckas), TpeHue,
HEHTPOCTPEMUTEIFHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, HEHTpP TSKECTH, abco-
JIIOTHO TBEPJOE TEJO, IIEHTP TsHKECTU TBEPJIIOTO Tejla, paBHOBECHE, MEXaHUUECKHE KoJe-
OaHus ¥ BOJHBI, 3BYK, UHPPA3BYK U YITPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA JJICK-
TPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U 1aJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U T10-
TIIOIIeHNUs, anbda-, 6eTa- U raMMa-u3J1ydeHus, U30TOIIbI, s/IepHas SHEPreTHKA;

e pa3nuyaTh SABJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABUKEHUE, PABHO-
YCKOPEHHOE IPSIMOJIMHENHOE IB)KEHHE, CBOOOIHOE NaIeHUE TEJl, PABHOMEPHOE JIBHKE-
HUE 10 OKPYKHOCTHU, B3aUMOJICUCTBUE TEJl, PEAKTUBHOE ABM)XECHHE, KOJieOaTeIbHOE JIBU-
KEHUE (3aTyXarllue U BBIHY)XJIEHHbIE KOJeOaHus ), pe30HaHC, BOJIHOBOE JIBUKEHUE, OT-
pakeHHE 3BYKa, NPSIMOJUHENHOE pacIpOCTpaHEHHE, OTPAKEHUE U NPETOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOTO CBETA B CIIEKTP U CIOKEHHE
CHEKTPAJIbHBIX I[BETOB, AUCIIEPCHUSI CBETA, €CTECTBEHHAS PaIMOAKTUBHOCTH, BOZHUKHOBE-
HUE JIMHEWYaTOro CIEeKTPa U3JIYyUEHHUs) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OC-
HOBE OMBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UUYECKOE SBIICHHUE;

e PpAacCIlO3HABATH MPOSIBICHUE U3YUCHHBIX (DU3MUECKUX SIBJICHUI B OKPY>KatoIeM MHUpe (B TOM
yrcie (U3NYecKue sIBJICHHs B IPUPOJIC: MPUITUBBI M OTJIHMBBI, ABUKeHHUE TuiaHeT ConHed-
HOM CHUCTEMBI, PEaKTUBHOE JIBI)KCHHUE KUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB KUBOT-
HBIMH, 3eMJIETPACEHHE, CEICMHYECKHE BOJHBI, IIyHAMH, X0, IIBETa TEJ, ONTUYECKUE SIB-
JICHUS B TIPUPOjie, OMOIOTUYECKOE IeUCTBHE BUIAUMOTO, YIbTPa(pUOIETOBOTO U PEHTIe-
HOBCKOTO M3JIYYEHUM, €CTECTBEHHBIN paIMOaKTUBHBIN (DOH, KOCMUYECKHE JTyUH, PaTU0aK-
TUBHOE U3JIyYEHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAIUOAKTUBHBIX U3TYYCHHI HA Op-
TaHW3M YEeJIOBEKa), IPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIJICIATh
CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBIICHUN;

e OMHCHIBATh U3YUYEHHBIC CBONCTBA TeN U (U3UUECKUE SABJICHUS, UCTIOJIb3Ys (U3UUECKUE Be-
JUYUHBI (CPEeIHsISt 1 MTHOBEHHAs! CKOPOCTh Teja NP HEPABHOMEPHOM JIBHXKEHHH, YCKO-
peHue, nepeMellieHre, MyTh, YyrioBas CKOPOCTh, CUJIa TPEHUs, CHJIa YIPYTOCTH, CUJla Ts-
KECTH, YCKOpeHHe CBOOOJHOIO MaJIeHUs], BEC TeNa, UMITYJIbC TeJla, UMIYJbC CUIIbI, MEXa-
HUYeCcKast paboTa U MOIIHOCTb, TOTEHIIMAIbHAS SHEPTHUS Teja, MOJHATOrO HaJl TOBEPXHO-
CTBIO 3€MJIH, IOTEHIIUAJIbHASI SHEPTUS CHKATOU MPY>KUHbBI, KHHETHUECKasi SHEPTUs, ITOJIHAS
MEXaHWYECKasi SHEPTHUsl, IEPUOJ U YacTOTa KOJIeOaHH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U
BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMJICHUS CPEJIbl), TIPU OMUCAHHUM Tpa-
BUJILHO TPAKTOBaTh (PU3UYECKUIN CMBICI HCIIOJIB3YEMbIX BEIMYUH, 0003HAYEHUS U €JU-
HUIBI (PU3UYECKUX BEITWYMH, HAXOTUTh ()OPMYIIBI, CBS3BIBAIOININE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTUMU BEIUYMHAMU, CTPOUTH rpaUKu U3YICHHBIX 3aBUCUMOCTEN Pusnue-
CKHX BEJINYUH;

e XapaKTepH30BaTh CBOMCTBA TeJ, GU3MUECKUE SIBJICHHS U MPOIIECCHI, UCTIOIb3YS 3aKOH CO-
XpaHEHUsl SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHILIMUI CYNEPHNO3ULIMK CHUJI, TTPUH-
IIUIT OTHOCUTENbHOCTH [ anuesi, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI
OTPaXKEHUSI U MIPEJIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsJJOBOT0 U MacCOBOTO YUCEN
IIPH SIIEPHBIX PEAKIUSX, TIPU STOM J1aBaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA U 3aITUCHI-
BaTh €r0 MaTEMaTUYECKOE BBIPAKEHUE;

o OOBACHATH (hH3UUECKHE MPOIECCHl U CBOMCTBA TE€J, B TOM YUCJIE U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISITh MPUUUHHO-CIEICTBEHHbBIEC CBSI3H,
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CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX LIAroB C ONOpPOM Ha 2—3 M3Yy4YEHHBIX CBOMCTBA
¢u3nvecKux SBICHUN, PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pelaTh pacyeTHbIE 3a7aud (ONMUPAIOIIUECS Ha CHUCTEMY M3 2—3 ypaBHEHMI), UCIIONb3Ys
3aKOHBI U (OPMYJIBI, CBSA3bIBAIOIINE (PM3NISCKUE BETUYMHBI: HA OCHOBE aHAJIHM3a YCIOBUS
3a]]a4n 3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WM M30BITOYHBIC daH-
Hbl€, BBIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JUIsl pEIIEHUs], IPOBOJUTH pacueThl U
OLIEHUBATh PEATMCTUYHOCTD ITOJIYYEHHOTO 3HaU€HUs] (PU3NUYECKON BEJINYHMHBI;

e pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEUIUTh MPHU MOMOIIN (PU3NUECKUX METOJIOB,
UCTIONB3Yys OMMCAHHUE MCCIEAOBAaHUS, BBIICIATH MPOBEPIEMOE TPEIOI0KECHHE, OIICHH-
BaTh MPABWJIBHOCTh MOPSAKA IPOBEACHUS UCCIEIOBAHUS, 1€1aTh BbIBObI, HHTEPIPETH-
pOBaTh Pe3yIbTaThl HAOIOICHUH U OTIBITOB;

e TIPOBOAMTH OMBITHI IO HAOTIOACHUIO (PU3UIECCKHUX SBICHUNA WU (PU3HUECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTb Iepu-
oJ1a KoseOaHUi Npy>KMHHOTO MasiTHUKAa OT MAcChl Tpy3a U ’KECTKOCTH IPY>KUHBI U He3a-
BHUCUMOCTH OT aMIUTATY Il MaJIbIX KOJICOAHU, IPSIMOIIMHEHHOE PACTIPOCTPAHEHUE CBETA,
pasnoxeHue 0eoro cBera B CIIEKTP, U3yUeHHE CBOMCTB N300paKeHUs B IUIOCKOM 3epKajie
U CBOMCTB M300paXKeHUsI IIpeIMeTa B coOMparolei JinH3e, HaOIr0AeHNe CIUIOIIHBIX U JIH-
HEYaTBIX CIIEKTPOB U3ITyUYCHHS): CAMOCTOSITETFHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 00OpymOBaHMS, OMUCHIBATH XOJ OIMBITA U €r0 PE3yIbTaThl, (HOPMYINPOBATEH BBI-
BO/JIBI;

e TPOBOAMTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpenessisi cpeJHee 3Haue-
HUE U3MepseMO BETHYNHBI (POKYCHOE PACCTOSIHUE COOMPATOIIEH TUH3BI), 000CHOBBIBATH
BBIOOp crtoco06a u3MepeHus (M3MEPUTEIHLHOTO Iprbopa);

e TPOBOAMTH UCCIIEOBAHUE 3aBUCUMOCTEH (DU3HUECKUX BEIMYUH C UCIOJIB30BAHUEM M-
MBIX U3MEPEHHU (3aBHCUMOCTbH ITYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JABIKEHUU 0e3
HadaJIbHON CKOPOCTH, IEpro/ia KOJIeOaHHi MaTeEMaTHYECKOTO MassTHUKA OT JTMHBI HHTH,
3aBHCUMOCTH yTJla OTPaKEHHUS CBETA OT yIJia MaJeHUs U yria MpeJoMIICHUs OT yria ma-
JICHUsI): TJIAHUPOBATh HCCIIEI0BaHUE, CAMOCTOSTENIbHO COOMPATh YCTaHOBKY, (PUKCHPO-
BaTh PE3YJIbTATHI MMOJYYCHHOW 3aBUCHMOCTH (PM3UYECKUX BEIWYMH B BUJIC TAOIUI] U Tpa-
(GuKOB, IesaTh BBIBOBI IO PE3yIbTaTaM UCCIIEAOBaHUS;

e TPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIIMYHH (CPEIHASL CKOPOCTh H YCKOPEHHE
TeJNa MpH PaBHOYCKOPEHHOM JBW)KCHUHU, YCKOPEHHE CBOOOJHOTO TaJeHUs, JKeCTKOCTb
NPYXHUHBI, KOAP(OUIUEHT TPEHUS CKOJIBXKEHHs, MeXaHn4eckasi paboTa U MOILHOCTb, Ya-
CTOTa M HepuoJ KojeOaHUN MaTeMaTHYeCKOro U MPYXUHHOIO MAasTHUKOB, ONTHYECKas
cuia coOuparomieil TUH3bI, PaJMOaKTUBHBIN (POH): TUIAHUPOBATH U3MEPEHHUS, COOUPATH
IKCTICPUMEHTAIFHYIO YCTAaHOBKY M BBITIOJNHATh U3MEPECHHUS, CICIYs NMPEUI0OKCHHOW HMH-
CTPYKIIMH, BEIYUCIATH 3HAUCHUE BETMYUHBI ¥ aHAIM3UPOBATD MOJYYEHHBIE PE3YIbTATHI C
Y4E€TOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUN;

e coOMoAaTh IMpaBWiIa TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ JabopaTOpHBIM 00OpYAOBa-
HUEM;

e pa3naMuaTh OCHOBHBIC MPU3HAKH M3YyYCHHBIX (PU3UUECKUX MOJIENIEH: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJIO, TOUCYHBII UCTOYHHUK CBETA, JIy4, TOHKAs JTMH3a, TUIaHeTapHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIJIPa;

e XapaKTEepPH30BaTh MPUHIUIBI JEHCTBUA U3yYECHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB
C OIOPOM Ha UX OMMCAHUS (B TOM YHCIIE: CIIUAOMETP, TaTUYUKH MOJI0KEHUS, PACCTOSHUS U
YCKOPEHHSI, paKkeTa, dXOJIOT, OYKH, MEPUCKOI, (oToammapaT, ONTHYECKHE CBETOBOJEI,
CIIEKTPOCKOII, JO3UMETp, kKamepa BuibcoHa), MCronb3ys 3HaHUS O CBOMCTBAX (PU3NYECKUX
SBIICHUH U HEOOX0AUMBbIe (pr3MUecKre 3aKOHOMEPHOCTH;
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e HCIOJb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YUEHHBIX TEXHUUECKUX YCTPOUCTB, U3-
MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPH PEUICHUH YIeOHO-TIPAKTH-
YeCKUX 3aJ]1a4, ONTUYECKUE CXEMBI JIJISl MOCTPOEHUsI N300pakKeHH B TUIOCKOM 3epKayie U
cobuparolieit JIuH3e;

e TPUBOJUTH NPUMEPHI (HAXOAUTH HHPOPMALUIO O IPUMEPax) MPAKTUUYECKOrO UCI0Ib30Ba-
HUsl (U3MYECKUX 3HAHHWM B TIOBCEIHEBHOM KU3HU Ui oOecrieueHrs 0e30MacHOCTH MPHU
oOpaleHuu ¢ mpudbopamMu U TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUSI 3I0POBbS U CO-
OJIFOICHUST HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

e OCYILECTBJIATH MOUCK MH(POPMALUN (PU3NYECKOTO COAECPKAHUS B MHTEPHETE, CAMOCTOSI-
TeNbHO (HOPMYIUPYST MOMCKOBBIN 3aMpOC, HAXOAUTH MYTH OIMpEAeTeHUsl JOCTOBEPHOCTH
NOJIyY€HHON MH(POpPMaLMU HA OCHOBE UMEIOLIUXCS 3HAHUI U TOTIOJTHUTEIbHBIX UCTOYHU-
KOB;

e HCMOJb30BaTh MPHU BHIMOJHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIONYJISPHYIO JTUTEpaTypy Qu-
3MYECKOTO COIepIKaHUs, CIIPAaBOUHbIE MAaTEPUAIIBI, pecypchl ceTu HTepHeT, BiaieTh Mpu-
eMaM# KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3zoBaHus HH(POpPMAIIMK U3 OJJHOU 3HAKOBOH CH-
CTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MTMChbMEHHBIC U YCTHBIE COOOIICHHSI HA OCHOBE MHGOpMaIlUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOTO COAEpX aHUs, IMyOJIMYHO MPEACTABIATh PE3yiib-
TaThl MPOEKTHOW WUJIU MCCIIEI0BATEILCKON EATEIbHOCTH, IPU 3TOM T'PAMOTHO HCIOJIb30-
BaTh M3yYEHHBIN MOHATHIHBIN ammapaT u3y4aeMoro pasjaena (GU3MKA U COMPOBOXKIATH
BBICTYIUJICHHE MPE3CHTAIUEH C yUeTOM 0COOCHHOCTEN ayTMTOPUU CBEPCTHHUKOB.

Cooepicanue yueonozo npeomema

7 KIIACC
Pazgea 1. ®u3uka u eé poJib B IO3HAHUM OKpPY Kawoero Mmupa (4 yaca)
®dusuka — HayKa o npupojie. ABneHus npupoibl. DU3HYECKUE SIBJICHUS: MEXaHUYECKUE, TEIJIOBBIE,
JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeauuuHbl. M3aMepenue pusnueckux penmunH. Gusndeckue mpuodopsl. [TorpenrHocTs
n3MepeHu MexayHapoaHasl cucteMa eIMHMII.
Kaxk ¢usuka u qpyrue ectecTBEHHbIE HAYKH U3y4YaroT Mpupoy. EcrecTBEeHHOHAYUHBIN METO/I 1MO-
3HAaHMS: HAONIOJCHHE, TOCTAHOBKA HAyYHOT'O BOMPOCA, BBHIABUKEHUE TUIIOTE3, SKCIIEPUMEHT 10
MIPOBEPKE THIOTE3, O0OBICHEHHE HabIoaemMoro seiaeHus. Onrcanne GU3NUeCcKuX SBICHUH C IM10-
MOIIBIO MOJEJIEN.
Llemoncmpayuu
MexaHuyecKkue, TeIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.
duznueckue TPUOOPHI U MPOIEAypa MPSAMBIX U3MEPEHUM aHAJIOTOBBIM M IIUGPOBBIM MPUOOPOM.
Jlabopamopnuvle pabomsl u onvimol
Omnpezenenue LeHbl eIEHUS Kbl U3MEPUTEIILHOTO MpUdopa.
N3mepenue paccTosiHU.
N3mepenue o0bEéMa )KUIKOCTH B TBEPAOTO Tea.
Omnpezenenrie pa3sMepoB MabIX Tel.
N3mepenue TemiiepaTypbl IPU MOMOILHU KUJKOCTHOIO TEPMOMETPA U AaTUUKA TEMIIEPATYPHI.
[IpoBeneHue uccne0BaHus MO MPOBEPKE TUITOTE3BI: TATIBHOCTH MOJIETA IIAPUKA, TYIIIEHHOT'O TOPH-
30HTaJILHO, TE€M OOJIbIIIEe, YeM OOJIbIIE BHICOTA MyCKa.
Pa3zneun 2. [leppoHayajibHbIE CBeJIeHUS 0 CTPOEHUH BelnecTBa (6 4acoB)
CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOILIKE TUCKPETHOE CTPO-
€HUE BELIECTBA.
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JIBr>keHue yacTtull BemiecTBa. CBsI3b CKOPOCTH JIBIXKEHHS YaCTHUIl C TeMreparypoil. bpoyHoBckoe
newxenue, muddysus. BzanmoaeiicTBre 4acTUI] BEIIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.
ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE T'a30B, JKUJIKOCTEW M TBEPABIX (KPUCTATUIMUECKHUX )
Ten. B3anMocBs3b MeXKly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHUuEeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.

Jlemoncmpayuu

Habmronenne 6poyHOBCKOTO IBHKEHHUS.

Hab6monenue nuddyzun.

HaGmtonenue sBineHunit, 0ObACHIIOMUXCS TPUTSKEHUEM WM OTTAIIKMUBAHUEM YacTHI] BELIECTBA.
Jlabopamopuvle pabomsl u onvimol

Onenka auameTpa aToMa METOAOM PsiIOB (C UCHOTB30BaHuEM (hoTorpaduii).

OMBITHI 10 HAOIOJEHUIO TETIOBOT'O PACHIUPEHUS Fa30B.

OnbITHI O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHUS.

Pa3nea 3. /IBukenne u B3aumMoaencTeue TeJa (23 yaca)

Mexanunueckoe aBuxkeHrue. PaBHOMepHOEe 1 HepaBHOMepHOe JBkeHue. Ckopocth. CpenHss cKo-
POCTh IIPU HEPABHOMEPHOM JIBH>KCHUHU. Pacu€T myT 1 BpeMeHU JABUKEHUS.

SBneHue uHepuu. 3aKOH HHepUUU. B3aumoaeiicTBre Ten Kak IpuYrHa U3MEHEHHSI CKOPOCTH JIBU-
XeHud Tel. Macca kak Mmepa uHepTHOCTHU Tena. [noTHoCcTh BemecTBa. CBA3b IIOTHOCTHU € KOJIUYe-
CTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuta Kak XapaKkTepucTHKa B3auMoaecTBus Tei. Cuiia ynpyrocTH u 3akoH ['yka. I3mepenue cuiibl
C IOMOILBIO AUHAMOMETpA.

SIBneHue TAroTeHMs U cuia TsbkecTd. Cuila TSKeCTH Ha IpYyrux ianerax. Bec tena. HeBecomocTs.
CrnoxxeHue CHJl, HalpaBJICHHBIX 110 OHOM NpsiMoi. PaBHoericTByromas cui. Cuita tpenus. Tpenue
CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B MpupoJie U TEXHUKE.

Jlemoncmpayuu

HaGmroienne MexaHnuecKoro ABMKEHUS Tea.

N3mepenue CKopocTH NpsIMOJIMHEMHOTO IBUKEHUS.

HaGmroneHue siBeHus: HHEPIIUH.

Habnronenne n3MeHeHus: CKOPOCTH MPU B3aMMOJICHCTBUU Tell.

CpaBHeHME Macc MO B3aUMOJEHCTBHUIO TEN.

CrnoxxeHue cui, HapaBJIEHHBIX MO OJJHON IPSMOI.

Jlabopamopuvle pabomsi u onwvimol

Ornpezenenre CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapUKa B )KUIKOCTH, MOJICTTH DJIEKTPUUECKOTO
aBTOMOOMWJIS M TaK Jiajiee).

OmnpeneneHne cpeaHeil CKOPOCTH CKOJBKEHUS OpyCcKa WM IIapuKa 10 HAKJIOHHOW MJIOCKOCTH.
Ornpezenenue MIOTHOCTU TBEPIOTO Tea.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTb pacTsHKeHUs (IedopMaliin) mpy>KHUHBI OT MPHUIIOKEHHON
CUJIBL.

OMBbITHL, IEMOHCTPUPYIOLIUE 3aBUCMMOCTb CHJIBI TPEHHUSI CKOJIbKEHHSI OT Beca Tella U Xapakrepa
CONPUKACAIOIINXCS IOBEPXHOCTEI.

Pasnen 4. JlaBienne TBEPABIX TeJl, JKUAKOCTEl U ra3os (21 yac)

JaBnenne. CriocoObl YMEHBIIICHHS U yBEJIMUEHUS JaBieHus. J[aBneHue ra3a. 3aBUCUMOCTD JIaBJie-
HUs raza oT 00béMa, Temmneparypsl. [lepenaua naBiaeHus TBEPABIMU TEIAMHU, )KUIKOCTSIMHU U Ta3aMH.
3akoHn [lackamns. [THeBMaTHueckre MaliHbl. 3aBUCUMOCTD JaBJIECHUS KUJIKOCTH OT TIyOuHsbI. ['uj-
poctatndeckuid napagokc. Coobuaronuecs cocyasl. [ napaBinyeckue MEXaHU3Mbl.

Atmocdepa 3emnu u atmochepHoe napneHue. [IpuauHbl CyecTBOBaHUS BO3AYITHOW 00OJOUKH
3emnu. OnbiT Toppuuennu. M3mepenne armochepHOro
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JaBJIeHMs. 3aBUCUMOCTh aTMOC(EPHOTO JABJIICHUS OT BBICOTHI HaJll ypoBHEM Mops. [Ipubopsr ais
WU3MepeHUs: aTMOC(EPHOTO JaBICHHS.

JleficTBHE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Tejo. BelTamkuBaromas (apXxuMeaoBa) CHIa.
3akoH Apxumena. [lnaBanue ten. BosgyxomnnaBanue.

Llemoncmpayuu

3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIEPaTyphl.

[Tepenaya naBiaeHUst )KUIKOCTHIO U Ta30M.

Coobmmaronuecs Cocybl.

I'mppaBinueckuit mpecc.

[TposiBnenue neiicTBrst aTMOCHEPHOTO TaBICHUS.

3aBUCHUMOCTD BBITAJIKUBAIONIECH CUJIBI OT 00BEMA MOTPYKEHHOM YacTU Tela U MJIOTHOCTH KUAKO-
CTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CHUIIbI BECY BHITCCHEHHOM YKUJIKOCTH.

VYcnoBue miaBaHus TeJ: TJIaBaHUE WK MTOTPYKEHUE TE B 3aBUCUMOCTU OT COOTHOIIIEHHUS IIOTHO-
CTEH TeJla U KUJIKOCTH.

Jlabopamopuvle pabomsi u onwvimol

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIe OT 00BbEMa MOrPpYyKEHHON B KUJIKOCTh YaCTH Tea.
OnpeneneHne BRITATKUBAOIIEH CHIIBI, IEUCTBYIONIEH HA TEIO, HOTPYKEHHOE B KUJIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIICH CHJIBI, JEMCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT MaCChl
Tena.

OnbIThHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHIIBI, IEUCTBYIONICH HA TEJIO B KHU/I-
KOCTHU, OT 00BEMA MOTPYKEHHOHN B KUIKOCTh YACTH TEJIa U OT IJIOTHOCTH JKUJIKOCTH.
KoncrpyupoBanue apeomeTpa I KOHCTPYUPOBAHHE JIOJKU U ONpPEACICHUE €€ rpy30n0aAbEMHO-
CTH.

Paznen 5. PaGora n MmomHOCTh. JHeprus (13 ycoB)

Mexanunueckas pabora. MOLTHOCTb.

ITpocThie MeXaHU3MBI: pbIUar, 0JI0K, HAKJIOHHAS IJIOCKOCTh. [IpaBmiio paBHOBecHs peryara. [Ipume-
HEHUE MpaBUjIa PaBHOBECHUS phiuara K 0510Ky. «3omoToe npasmio» Mexanuku. KIIJ[ mpocTeix me-
xaHu3MOB. [IpocTeie MexaHU3MBbI B ObITY U TEXHUKE.

Mexannueckast sHeprus. Kunetnueckas u noteHuHaibHas 3Heprus. [IpeBpaieHue ogqHoro BujIa
MEXaHWYECKOW SHEPTUU B APYroil. 3aKOH COXPaHEHUsI SHEPTUH B MEXaHUKE.

Jlemoncmpayuu

[TpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvle pabomsi u onwvimol

Omnpenenenne pabOThl CUIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeJla IO TOPU30HTATBHOM MO-
BEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHUS pblyara.

N3mepenune KIIJ[ HaKI0OHHOM INTIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPIHUH.

8 KIIACC

Paznen 6. TenuioBble siBjieHus (23 yaca)

OCHOBHBIE MOJOKEHUSI MOJIEKYJIIPHO-KHHETUYECKOW TEOpUHU CTPOCHUs BellecTBa. Macca u pas-
MEpbI aTOMOB U MOJIEKYJI. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHE-
THYECKOW TEOPHUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOTO COCTOSIHMI BemecTBa. Kpucranmmueckue u amopd-
Hble Tena. OObsICHEHNE CBOWCTB ra30B, )KUJIKOCTEN U TBEPABIX T HA OCHOBE MOJIOKEHUIN MOJIEKY-
JSPHO-KMHETHYECKOW Teopuu. CMauyuBaHUE M KalWJULIPHBIE SIBJIEHUA. TeIioBoe paclIupeHue u
CKaTHe.
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Temneparypa. CBsi3b TeMIEpPaTypbl CO CKOPOCTBIO TEIJIOBOIO ABMXKEHMS YacTHll. BHYTpeHHss
sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEH 3HEpPIruM: TEIuloleperada U COBEPLICHUE pPadOTHI.
Buasl Ternonepenayn: TEIONPOBOIHOCTh, KOHBEKIINS, U3TyYEHUE.

KonunuectBo TemnoTel. Y aenbHasi TEMIOEMKOCTh BELECTBA. Tem1000MeH U TEII0BOE paBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [lmaBneHue u oTBEpIeBaHUE KPUCTAIUIMUYECKUX BEIIECTB. Y I€Nb-
Has TerioTa riasnenusd. [lapooOpa3oBanue u konaencanus. Mcnapenue. Kunenue. Y genbHas ten-
J0Ta napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTMIEHHS OT aTMOC(PEPHOTO AaBJICHHUS.
BiaxxHocTh Bo3nyxa.

DOHeprus TOIUIMBa. Y IejbHAasl TEIJIOTa CrOPAHUS.

[Mpuniuns! paboTel TeroBbix nsuratenei KIIJ TemnoBoro asurarens. TerioBble ABUTATENU U
3alIUTa OKPYXKAIOIIEN CPEIbI.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTHH B TEIJIOBBIX MPOLECCaX.

Jlemoncmpayuu

HaGmtonenrne O6poyHOBCKOTO JBUKEHUS.

HaGmonenue nuddyzun.

Habnronenue siBneHnii cMayrBaHUS ¥ KalTMJUISPHBIX SBICHUH.

HaGmoieHne TenioBoro paciupeHus Tell.

N3menenue naBieHus ra3a npu M3MEHEHUH 00bEMa U HATPEBAHUU WM OXJIAXKICHUU.

[IpaBuina usmepeHus: TEMIEPaTypBhI.

Buasl Tennonepenayu.

OxJax1eHue Mpu COBEPIIEHUH PaOOTHI.

HarpeBanue nipu coBepuieHIH padoThl BHEIIHUMH CUJIAMHU.

CpaBHeHHE TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.

HabGmonenue kunenus.

HabmroeHne nocTosHCTBA TeMITEpaTyphl PH MJIABJICHUU.

Mojenu TeIIOBBIX ABUTATEIEH.

Jlabopamopuvle pabomsi u onwvimol

OnpIThI O OOHAPYKEHUIO TEHCTBUS CUJT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI 110 BBIPAIIMBAHNIO KPUCTAJIOB IIOBAPEHHOW COJIM MJIN caxapa.

OnbITHI O HAOJIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEP/BIX TEll.
Omnpenenenue qaBieHus BO3ayXa B OaJlJIOHE IINPHIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JAaBJICHUS BO3AyXa OT €ro 00bEéMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

[IpoBepka TUIoTe3sl JIMHEWHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA XUIAKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIiepaTyphl.

Habmronenne n3aMeHeHus BHyTpeHHEHN SHEPTUu Teja B pe3ysbTaTe TeIuionepe ayu u paboThl BHEII-
HUX CHIIL.

HccrnenoBanue siBIEHUS TEINIOOOMEHA TPHU CMEIIMBAHNUN XOJIOJAHOM U ropsiueid BOJIBI.
OnpeneneHure KOIUUYECTBA TEIIOTHI, MOJYYEHHOTO BOJIOH MPH TEMJI000OMEHE C HarpeThIM METaJlIH-
YECKUM LIJIMHIPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca uCrapeHus.

Ornpenenenrie OTHOCUTEIBHOM BIAXXHOCTH BO31yXa.

Ornpenenenne yaeabHON TEMIOTHI IUIaBICHUS JIbJA.

Pa3zgen 7. DileKTpuYecKHe U MATHUTHBIE SIBJICHUS

Onektpusanus Tei. [[Ba poaa 3JIeKTpUUECKUX 3apAioB. B3anmonencTBue 3apsykeHHBIX Tel. 3aKOH
KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS 3apsSyKEHHBIX T€J OT BEJIMYUHBI 3apsII0B U PacCTOsI-
HUSL MEXY TEJIaMH).
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Dnektpuueckoe nojue. Hanpsk€HHOCTD 3nekTpudeckoro nosid. [IpuHiun cynepno3uiuu 3JIeKTpu-
YECKUX I0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anexkrpuyueckux 3apsa10B. DJI€MEHTapHbIHN 3aekTpuyeckuii 3apsia. Ctpoenue aroma. [Ipo-
BOJTHUKH U TUDJICKTPUKHU. 3aKOH COXPAHEHHUS JIEKTPUUECKOT0 3apsia.

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS DJEKTPUUECKOTO TOKA. VICTOUHHUKHU MOCTOSTHHOTO
TOKa. J{elCTBUS 3JIEKTPUUECKOT0 TOKA (TETIOBOE, XUMHUECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK
B KUJKOCTSX U ra3ax.

Onextpuueckas nenb. Cuna Toka. DnekTpuyeckoe HampsbkeHue. CoNpoTHUBIIEHUE MPOBOJHUKA.
VY nenpHOE conpoTuBiIeHUE BemecTBa. 3akoH OMa it yuactka menu. [locienoBarensHoe u napani-
JIEIbHOE COETMHEHNUE MPOBOJHUKOB.

PaGoTta u MOIITHOCTB 3NIEKTPUYECKOT0 ToKa. 3akoH J[xoyns—JIeHna. DnexTpuueckue Henu u norpe-
OuTeNnn dNEKTpUUECcKoi aHepruu B ObITy. KopoTkoe 3ambikaHue.

[ToctossHHbIe MarHuThl. B3auMoielicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHoe nosie. MarautHoe
roJsie 3eMJIM U €ro 3Ha4YeHue s )KU3HU Ha 3emuie. OnbIT Dpcrena.

MarnuTHoe ToJIe 3JEKTPUYECKoro Toka. IIpuMeHeHne 31eKTpoMarHuToB B TeXHUKE. JleiicTBue
MarHuTHOTO TIOJISI Ha POBOAHUK C TOKOM. DJIEKTPOABUTATENh TOCTOSIHHOTO TOKa. Vcnonb3oBanue
AJIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OmnbiTel @apazes. SBineHne 3aeKTpoMarHuTHON UHAYKIMU. [IpaBuno Jlenua. Dnekrporeneparop.
CriocoObI MOMy4YEeHUS STIEKTPUUECKOM IHEPTUU. DIEKTPOCTAHIIUN Ha BOZOOHOBIISIEMBIX HCTOYHUKAX
SHEPTUH.

Jlemoncmpayuu

DnekTpuszanus Tedl.

JIBa poia 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOICUCTBHUE 3aPSIKEHHBIX TElL.

YCTpOUCTBO U IEUCTBUE DIEKTPOCKOTA.

DNEeKTpocTaTUYECKast HHAYKIUS.

3aK0H COXpaHEHHUsI DICKTPUUECKUX 3aPsIO0B.

[IpoBOAHUKY U TUATEKTPUKH.

MoaenupoBaHU€e CUIIOBBIX JTUHUN 3JIEKTPUUYECKOTO IOJIS.

HcTouHrKH OCTOSIHHOTO TOKA.

JIEHCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUI TOK B KUJIKOCTH.

["a30BbIl pa3ps.

N3mepenue cuiibl TOka aMIepMeETPOM.

N3mepenue aneKTpuaecKoro HanpsKeHUs! BOJIBTMETPOM.

Peocrar 1 Marasus CONpOTUBIICHUN.

B3aunmopeiicTBue NOCTOSHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3ICICHUS MTOJKOCOB MarHuTa.

MopenupoBaHre€ MAarHUTHBIX TTOJIEH MOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarnuTHoe 1oJie TOKa. DJIeKTPOMarHmr.

JleficTBM€ MAarHUTHOTO TIOJIS HAa MMPOBOJHUK C TOKOM.

DNEKTpOABUTATENb TOCTOSIHHOTO TOKA.

UccnenoBanue sBICHUS JIEKTPOMArHUTHOW UHTYKIIMH.

OnbiTel Papajes.

3aBUCUMOCTD HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €T0 BOZHUKHOBEHUS.
DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvle pabomsi u onvimol

OnbITHI O HAOJIOCHUIO SJIEKTPU3ALIMN TEJT UHIYKIUEN U MPU COMPUKOCHOBEHUHU.
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HccenenoBanne neicTBUS JIEKTPUUECKOTO OIS HA IIPOBOJHUKHU U IUDJIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIESCKON TN TOCTOSHHOTO TOKA.

M3mepeHue U peryaupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HanpsHKCHUS.

HccenenoBanne 3aBUCUMOCTH CHIIBI TOKA, MAYILIETO YE€pe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
Y HalpsUKEHUs Ha PE3UCTOpE.

OnpITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHHS IIPOBOJHUKA OT €ro
JUIMHBI, IJIOIIAIN ITONEPEYHOr0 CEYCHHS U MaTEpHUaIa.

IIpoBepka nmpaBmiia CI0KEHUS HAINIPSHKEHUU MPHU MOCIEA0BATENIBHOM COCIMHEHUH JBYX PE3UCTO-
pOB.

IIpoBepka npasuia ais CUIIBI TOKA MPY AapaJIIEIbHOM COEIMHEHNN PE3UCTOPOB.

Onpenenenue padoThI 3IEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PEIUCTOP.

OnpeneneHre MOITHOCTH MIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO YEPE3 JIAMIIOUKY, OT HANIPSKEHUS Ha HEM.
Onpenenenune KII/[ HarpeBarens.

HccenenoBanne MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

W3ydeHnne MarHUTHOTO TOJIs IOCTOSIHHBIX MAarHUTOB NIPU UX O0BEAMHEHUU U pa3fieIeHUH.
HccnenoBanue AeMCTBUSA 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMBIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJACUCTBYS KaTyIIKH C TOKOM M MAarHUTA OT
CWJIBI TOKA U HaIlpaBJIEHUs TOKA B KaTYIIKE.

N3ydenue neicTBAS MarHUTHOTO T10JIsI HA IPOBOJIHUK C TOKOM.

KoHncTpyupoBanue 1 nu3ydeHue paboThl 3JI€KTPOIBUTATENS.

N3smepenne K11 anexkTpoaBurarenbHON YCTAHOBKH.

OnBITHI IO UCCIIETOBAHUIO SIBIIEHHSI 2JIEKTPOMAarHUTHON MHIAYKIIMH: UCCIIEI0BAHNE N3MEHEHUH 3HA-
YECHUS U HAIIPaBJICHUs UHAYKIIMOHHOI'O TOKa.

9 KJIACC

Pasnen 8. Mexanuyeckue siBJIeHHUA

Mexannueckoe 1BukeHne. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHNYE-
CKOr0 JIBMKEHHS. PaBHOMEpHOE NpsIMONMHENHOE IBHKeHHE. HepaBHOMEpHOE NPSAMOJIMHENHOE
nBrkeHne. CpelHssl 1 MTHOBEHHAsl CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBHKECHUH.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJIMHEHOE aBMkeHHe. CB0oOoIHOE mageHue. OnbIThl ['anm-
nesl.

PaBHOMepHOE nBUKEHUE N0 OKpyXHOCTHU. Ilepron u yacrota oOpamienus. JInHeiHast u yriosas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHE.

IlepBoiit 3akoH HproTona. Bropoii 3akon Herorona. Tperuii 3akon Herorona. IIpunnun cynepro-
3ULIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHusi: cuia TPEHUS CKOJIbKEHU S, CUJIa TPEHUS TTOKOs, IPY-
TU€ BUJbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUs. Y CKOpeHHe CBOOOTHOTO naieHus. [[Bmxkenne mia-
HeT Bokpyr CounHua. IlepBas kocmudeckas ckopocTs. HeBecoMOCTh U IEperpy3Ku.

PaBHOBecue marepuanbHON TOUkU. AOCOIIOTHO TBEpIOE Tesno. PaBHOBecue TBEpIOrO Tena ¢ 3a-
KpPEIUIEHHOM OCBhIO BpallleHuss. MOMeHT cuisl. LleHTp TsxecTu.

Nwmnynbe Tena. U3Menenne umnyinbsca. IMmynbsc cuibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBHYKECHHUE.

Mexannueckast paboTa U MOLUTHOCTb. PaboTa cuil TSKeCTH, yIpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotel. [loTennmanpHas SHEPrUs Tena, MOIHATOTO HaJl MOBEPXHOCTHIO 3emuin. [loTeHnmanbHas
SHEprus cxxaroil npyxxunel. Kunernueckas sHeprus. Teopema 0 KHHETUUECKOW IHEPTUU. 3aKOH CO-
XPaHEHUsI MEXaHUYECKOW YHEPTUU.
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Llemoncmpayuu

HabroieHre MexaHN4eCcKOoro JIBHYKEHUS TeJIa OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

CpaBHeHHE yTEN U TPACKTOPUI JBUKEHUSI OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX TEN OT-
cyéra.

N3mepenue ckopocTH U YCKOPEHUsI MPSIMOJIMHEHOTO IBUKEHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO ABUKEHUS.

Habmroenne qBruKeHUs Tesa Mo OKpY>KHOCTH.

HalGmioienne MexaHnuecKux sIBJICHUM, MPOUCXOIAIINX B cucTeMe oTcuéra « Tenexkay mpu e€ pas-
HOMEPHOM M YCKOPEHHOM JIBH>KEHUH OTHOCUTENIbHO KaOMHETa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBIL.

Habmronenne paBeHCTBA CUIT IPU B3aUMOJICHCTBUU Tell.

N3menenue Beca Tenna npu yCKOPEHHOM JIBUKEHUU.

Ilepenavya nmnyibca Npyu B3aUMOJICHCTBUU.

[IpeoGpazoBaHus FJHEPTUH MPU B3aUMOJICHCTBUU TEll.

CoxpaHeHue UMITyJIbCa IPU HEYNPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMITyJIbca P a0COTIOTHO YIPYTOM B3aUMOICUCTBHUU.

Habntoenne peakTHBHOTO JABUYKCHHUS.

CoxpaHeHue MEXaHUYECKON YHEPTUH MPU CBOOOTHOM IMaJICHUH.

CoxpaHeHue MEXaHU4YECKOU SHEPTUH MPU JIBHKECHUU Teja MOl ACHCTBUEM MPYKUHBI.
Jlabopamopnvle pabomsl u onvimol

KoHctpynpoBanue TpakTa AJig pa3roHa U JaJIbHEHMIIEro paBHOMEPHOTO IBM)KEHUS IIapUKa WU Te-
JIEHKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WK IBUKEHUS [LIAPHKA 10 HAKJIOHHOM IJ10C-
KOCTH.

Ornpezenenrie yCKOpEHHUsI Tella P PaBHOYCKOPEHHOM JIBM)KEHUU 110 HAKJIOHHOM MIIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHH MIPU PAaBHOYCKOPEHHOM JBMKEHUM 0€3 HauallbHON
CKOPOCTH.

[IpoBepka rUMoOTE3bI: €ClIM MPU PABHOYCKOPEHHOM JIBI)KEHUU 0€3 HauyalbHOW CKOPOCTH IYTH OT-
HOCSITCA KaK psiJi HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTU CUJTBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIABJICHHS.
Omnpenenenne ko3 PuimeHTa TPeHUsI CKOIbKEHUS.

Ornpenenenuie )xECTKOCTH MPYKUHBI.

Onpenenenue pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUU TeJia MO0 TOPU3OHTAIBHON TO-
BEPXHOCTH.

Omnpenenenre pabOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a C UCIOJIB30BAHHEM HETOJIBIKHOTO U
IMOIBHYKHOTO OJIOKOB.

N3yueHue 3akoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue Kojie0aHUs U BOJHbBI

KonebarensHoe nBmkenre. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHUI: IEPUO]], YaCTOTA, AMILITUTY/IA.
MatemaTHuecKkuil U NpyKUHHBIN MasTHUKU. [IpeBpalieHue sHepruu npu KojaedaTeabHOM JBUXKE-
HUU.

3aryxaromiue konebanus. BeiHyxaennasie konebanus. Pesonanc. Mexanndeckue BoiHbl. CBOWCTBA
MexaHn4yeckux BOJH. [IpoonbHbie U onepedHbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacipo-
cTpaHeHUsl. MexaHu4YeCcKHe BOJHBI B TBEPIIOM Telle, CECMUYECKHE BOJTHBI.

3Byk. ' poMKoCTh 3ByKa 1 BeicOoTa ToHA. OTpaskeHue 3Byka. H(Gpa3ByK U yIbTpa3ByK.
Llemoncmpayuu

HaGmronenne konebanmii TeJ Mo IeWCTBHEM CHITBI TSHKECTH M CHITBI YIIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U HA MIPY>KUHE.
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HaGmroieHne BEIHYKIEHHBIX KOJIeOaHU U pe30HAHCA.

Pacnpoctpanenue mpo0abHBIX U IOMIEPEYHBIX BOJH (HA MOJIEIN).

HabmoeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTUYECKHUN PE30HAHC.

Jlabopamopnvle pabomsi u onvimol

OmnpeneneHre 4acTOTHI U MepHoJIa KojeOaHU MaTeMaTHYEeCKOTO MAasTHUKA.

OmnpezeneHne 4aCTOTHI U IIEpUOIa KOJIeOaHUH TPY>KUHHOTO MasiTHUKA

HccrnenoBanne 3aBUCUMOCTH TepHoOa KoJeOaHNi MOABEIIEHHOTO K HUTH IPy3a OT JJIMHBI HUTH.
HccrnenoBanne 3aBUCUMOCTH TepHoOIa KoJeOaHni MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
[TpoBepka HE3aBUCHUMOCTH MEpPHOAa KoleOaHH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OmnBITHL, JEMOHCTPUPYIOLIHE 3aBUCIMOCTh NIEpro/ia KoIeOaHHi MPY>KUHHOTO MasiTHUKA OT MACCHI
rpy3a 1 KECTKOCTH MPYKUHBI.

W3mepenne ycKOpeHHst CBOOOHOTO TIaICHUSI.

Paszpnen 10. DiieKTpOMardHuTHoe 1moJie ¥ 3JIeKTPOMAarHUTHbIE BOJIHBI

DJIEKTPOMAarHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBA A3JEKTPOMArHUTHBIX BOJIH.
[IIxana 31eKTpPOMAarHUTHBIX BOJIH. VICOIb30BaHUE 3IEKTPOMArHUTHBIX BOJIH J1JI1 COTOBOM CBS3H.
DnekTpoMarHuTHas npupona ceeta. CkopocTh cBeTa. BosHOBBIE CBOCTBA CBETA.

Llemoncmpayuu

CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.

BoiiHOBBIE CBONCTBA CBETA.

Jlabopamopnuvle pabombl u onvimol

N3yueHne cBOMCTB JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBI0 MOOUITBHOTO TenedoHa.

Paszpnen 11. CBeToBbIC SIBJICHUS

JlyueBas Mmogens cBera. Mctounuku ceta. [IpsiMonmHeliHoe pacpocTpaHEHHE CBETa. 3aTMEHUS
Comuua u JIynsl. Otpaxkenue ceta. [1mockoe 3epkano. 3aKOH OTpaKEHHUS CBETA.

[Ipenomiienne cBeta. 3aKoH npenomMieHus ceeta. [lonHoe BHyTpeHHEee oTpakeHue cBeta. Mcnonb-
30BaHUE MOJIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B tuH3e. Ontudeckas cuctema doToanmnapara, MUKpOCKOIa U Teleckomna. [ a3
KakK ONTHYECKasl cUcTeMa. biIn30pyKOCTh U TAIbHO30PKOCTb.

Pasnoxenne Gemnoro ceera B criektp. OnbiTel HhtoToHA. CrioskeHHe CreKTpaibHBIX 1BETOB. [uc-
Iepcusl CBETa.

Jlemoncmpayuu

[IpsamonrHENHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tony4yenne n300pakeHU B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJlax.
IIpenomiieHue cBera.

OnTnyecKuii CBETOBO/I.

Xop nydeit B cobuparoIieit InH3e.

XoJ JIy4e B pacCEeUBAIOLIEH JIMH3E.

[Tomyuenne n300paxxeHuii ¢ TOMOIIBIO JIMH3.

[Tpunnun neictBus poroanmapata, MUKPOCKOIIA U TEJIECKOIIA.

Mopens riasa.

Paznosxenue 6enoro ceera B CHEKTP.

[TomyueHne 6eoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX IIBETOB.
Jlabopamopnuvle pabombi u onwvimol

HccenenoBanne 3aBUCHMOCTH yIJIa OTPaKEHUS CBETOBOIO JIyda OT yIJla IaJCHUs.
W3ydenune xapakTepUCTHK H300paKEHHSI ITPeIMETa B INIOCKOM 3€pKaie.
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HccenenoBanne 3aBUCMMOCTH yIjla MPEJOMIIEHUS CBETOBOIO Jyda OT yria MaJcHUs Ha TpaHuLe
«BO30yX—CTEKIIO».

[TonmyueHue n300paxeHuii ¢ TOMOILBIO COOMPAOIEH JINH3BI.

Omnpenenenue HOKyCHOIO pacCTOSHUS U ONTHYECKOM CUIIbI COOMparoeil TNH3BI.

OnbITHI IO Pa310KEHUIO OEJIOro CBETa B CHEKTP.

OmnbITH IO BOCIPUATHIO I[BETA ITPEIMETOB IIPH UX HAOIIOEHUH Yepe3 LIBETOBbIE (PUIIBTPHI.
Pasznen 12. KBanToBLIe IBJIeHUA

OmnsiTel Pesepdopaa u minanerapHas Moaens atoMa. Mozens atoma bopa. Mcnyckanue u norouie-
Hue cBeta aTOMOM. KBaHTEI. JIMHEWYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anb(da, 6eTa- u ramma-usnydeHus. CtpoeHue aToMHoro siipa. HykiaonHas mo-
Ienb aToMHOro siapa. M3oronsl. PagnoaktuBasle npespamenus. [lepuon nomypacnaga aTOMHBIX
anep.

SnepHble peakuu. 3aKOHbI COXPAHEHMS 3apsI0BOT0 U MAaCCOBOI0 YHCEI. DHEPTUS CBSI3U aTOMHBIX
anep. CBsA3b Macchl U dHepruu. Peakuuu cuHTtesa u aeneHus anep. Merounnku sneprun ComnHua u
3BE3.

SAnepHast sHepreTuka. J[elcTBUS paAMOaKTUBHBIX U3JIyYCHHM HA )KUBBIE OPraHU3MBI.
Jlemoncmpayuu

CnexTpsl U31y4eHUs U MOTJIOIEHNUS.

CrnexTpsl pa3InyHbIX ra30B.

Crektp BomopoJa.

Habmronenue tpekoB B kamepe Buiibcona.

PaGota cuéTurka HOHU3HPYIOMIMX U3TyUYEHUH.

Perucrpanus n3nydyeHnst NpUpOAHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopuvle pabomsi u onwvimol

Habmionenne CrulomHbIX U IMHEHYaThIX CIIEKTPOB U3ITyUEHHSL.

HccnenoBanue TpekoB: U3MEPEHUE SHEPTUH YACTHUIIBI [0 TOPMO3HOMY yTH (110 hoTorpadusim).
W3mepeHne paguoakTUBHOTO (OHa.

TemaTu4eckoe IJIAHUPOBAHHE

No Tema KonngecTBO Ua-
/1 COB
7 KJace
1 Brenenue . 4
2 [TepBoHauanbHBIC CBEJICHUS O CTPOCHUU BEIIIECTBA. 6
3 Bzaumopeiictsue Tel. 23
4 JlaBieHue TBEPABIX TEJl, KUJIKOCTEN U Ta30B. 21
5 Pabota 1 MomHOCTb. DHEpPrusi. 14
8 kiacce
Hroro 68
TennoBrle SIBIEHUS 23
DJIEKTPUUECKHUE SBICHUS 29
3 DJIEKTPOMArHUTHBIE SIBJICHUS 5
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4 CBeTOBBIC SIBJICHUS 11
Hroro 68
9 kaace
1 3aKOHBI B3aMMOJICHCTBUS U ABMKCHHSI TEIT 28
9 Mexanndeckne KoieOaHus ¥ BOJHBI. 3BYK. 8
3 DJIEKTPOMArHUTHOE TI0JIE 16
4 CtpoeHue aToMa U aTOMHOTIO s1ipa 10
5 CrtpoeHnue u 3BoJonus Beenennoi 6
HTtoro 68
KajiennapHo-TeMaTH4ecKoe IVIAHMPOBAHHE
7 KJIACC
Ne HaumenoBanue pasnena Bcero Hara [ara [Ipumeuanus
/1 4acoB (nutan) (daxkr)
BBE/I[EHUE 4
1 Uro uzyuaer ¢puszuka. Hekoropsie | 1 04.09.23-
¢usndeckne TepmMuHbl. Habimio- 08.09.23
JICHUS ¥ OIBITHI.
2 dusnyeckue BenMnunHbl. M3mepe- | 1 04.09.23-
HUEe (QU3UYECKUX BEMUYHMH. Tod- 08.09.23
HOCTh W TOTPEIIHOCTh H3Mepe-
HUI.
3 Jlabopatopnast pabora Ne 1|1 11.09.23-
«Onpenenenne NEHbI IeJICHUS U3- 15.09.23
MEPHUTEIHLHOTO TPUO0pay.
4 ®du3uKa U TEXHUKA. 1 11.09.23-
15.09.23
IIEPBOHAYA/IBHBIE CBE- |6
JIEHHUA O CTPOEHHH BE-
H[ECTBA
5 Crpoenue BeniectBa. Monekyssl. | 1 18.09.23-
BpoyHoBCKOE nBUMXKEHUE. 22.09.23
6 JlabopaTopnast pabora Ne 2|1 18.09.23-
«OmnpeneneHrue pa3mMepoB MajbIxX 22.09.23
TEI.
7 JIBuKEeHNE MOJIEKYIL. 1 25.09.23-
29.09.23
Pabora Hang ommOkamu BXOomHOM | 1 25.09.23-
KOHTPOJIbHOW paboThl. Bzaumo- 29.09.23
JEHCTBUE MOJICKYJI
8 ArperaTtHble cocTosiHUsA Bemle- | 1 02.10.23-
crBa. CBoOMCTBa rasoB, KHIKO- 06.10.23
CTeHl U TBEPJbIX TEll
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9 CamocrositensHass pabora 1o |1 02.10.23-
teme «llepBoHavanbHBIC CBEJE- 06.10.23
HUS O CTPOCHHUHU BEIIECTBAY.
B3AHMOJIEHCTBHE TEJT 23
10 Mexannuyeckoe asuxenue. Pas- | 1 09.10.23-
HOMEPHOE ¥ HEPaBHOMEPHOE JIBU- 13.10.23
JKEHHE.
11 CkopocTb. EquHUIIBI CKOPOCTH. 1 09.10.23-
13.10.23
12 Pacuer nytu u Bpemenu aBuxke- | 1 16.10.23-
HHSL. 20.10.23
13 Nuepuusa. CamocrositensHas pa- | 1 16.10.23-
6ora Nel «Pacuer mytu m Bpe- 20.10.23
MCHH JIBYDKCHUSD.
14 B3aumopeiicTBue Tel. 1 23.10.23-
27.10.23
15 Macca Ttema. Emmauner maccel | 1 23.10.23-
M3mepenue Macchl Tena Ha Becax 27.10.23
16 Jlaboparopuast padora Ne 3 «M3- | 1 07.11.23-
MEpEHHE Macchl Teja Ha pbIYak- 10.11.23
HBIX Becaxy.
17 [ImoTHOCTE BellecTBa. 1 07.11.23-
10.11.23
18 Jlabopartopnast padora Ne 4 «3- | 1 13.11.23-
MepeHre oobema Temay. 17.11.23
Jlabopatopnast pabora Ne 5
«OmnpeneneHre MIOTHOCTH TBEP-
JIOTO TeJIay
19 PacueT maccel 1 0ObeMa Tema 1o | 1 13.11.23-
€ro IMIOTHOCTH . 17.11.23
20 Pemntenue 3agad mo remam «Mexa- | 1 20.11.23-
HUYECKOE JBHXKEHUE», «Maccay, 24.11.23
«IJIOTHOCTH BeIeCTBaY
21 KonTponsHas pabora «Mexanu- | 1 20.11.23-
yeckoe ABvKeHHe. [lmoTHOCTH 24.11.23
BEILIECTBAY.
22 Cuna. 1 27.11.23-
01.12.23
23 SIBnenue tarorenus. Cuma Tsoke- | 1 27.11.23-
CTH. 01.12.23
24 Cuna ynpyroctu. 3akoH ['yka. 1 04.12.23-
08.12.23
25 Bec Tena. Equnnne! cuiel. Csss | 1 04.12.23-
MEXK1Y CHUJION TSKECTH U Maccou 08.12.23
Tesa.
26 Cuna TsKecTu Ha Apyrux miaHe- | 1 11.12.23-
Tax. 15.12.23
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27 Junamometp. Jlaboparopnas pa- | 1 11.12.23-
6ota Ne 6 «I'pamyupoBanue mpy- 15.12.23
KUHBD).

28 CrnosxeHue IBYX CWJI, HampasieH- | 1 18.12.23-
HBIX TI0 OJHOW mpsiMol. PaBHO- 22.12.23
JEHCTBYIOIIASI CHII.

29 Cuna tpenus. TpeHue mokos. 1 18.12.23-

22.12.23

30 Tpenue B mpupoae U TexHUKe. | 1 25.12.23-
Jlaboparopnas padora Ne 7 «U3- 29.12.23
MEPEHHE CHIIBI TPEHUS CKOJIbXKe-

HUS ¥ CUJIBI TPEHUS Ka4aHHs ¢ TI0-
MOIIIBIO JTUHAMOMETPA.»

31 Pemienne 3amay  mo Ttemawm | 1 25.12.23-
«Cunbl», «PaBHOAEHCTBYIOMIAS 29.12.23
CHII»

32 CamocTtositensHast pabora Ne2 mo | 1 09.01.24-
temam «Bec Temay», «I'paduue- 12.01.24
CKOe n300paxxeHue CUII»,

«Cuib»y, «PaBHOAEHCTBYIOIIAS
CHID»
JABJIEHHUHE TBEP/[bIX TEJI, | 21
JKHJIKOCTEH H I'A30B
33 JlaBnenne. EquHUIIBI TaBICHUS. 1 09.01.24-
12.01.24

34 CrnocoObl yMeHbllIeHUs U yBenu- | 1 15.01.24-
YeHUs JaBJICHUA. 19.01.24

35 JlaBrieHue rasa. 1 15.01.24-

19.01.24

36 [Tepenava naBnenus xuaKoCTIMHU | 1 22.01.24-
v razamu. 3akoH [lackars. 26.01.24

37 JlaBaeHne B JKUJIKOCTH W Trase. | 1 22.01.24-
Pacuer pmaBneHus >KUIKOCTU Ha 26.01.24
JTHO Y CTEHKH COCY/a.

38 Pemrenne 3amau. Camocrostenb- | 1 29.01.24-
Has pabota Ne3 mo teme «/laBie- 02.02.24
HHE B JKHIKOCTH M Tras3e. 3aKoH
[Tackamnsy.

39 Coobmmaronuecs Cocybl. 1 29.01.24-

02.02.24

40 Bec Boznyxa. Atmocdepnoe aas- | 1 05.02.24-
JICHHE. 09.02.24

41 Wzmepenne armocdepnoro aas- | 1 05.02.24-
nenusi. OnsIT Toppuuesn. 09.02.24

42 Bapometrp-anepoun. Atmocdep- | 1 12.02.24-
HOE JIaBJICHHUE Ha Pa3JIMYHBIX BBI- 16.02.24

coTax.
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43 MaHoMeTpHlI. 1 12.02.24-
16.02.24
44 [TopurHeBoOM KUIKOCTHBIN Hacoc. | 1 19.02.24-
['unpaBnryeckuii npecc. 22.02.24
45 JlelicTBHe >KHUIAKOCTH M Ta3a Ha | 1 19.02.24-
MOTPYKEHHOE B HUX TEJIO. 22.02.24
46 3akoH Apxumena. 1 26.02.24-
01.03.24
47 JlabopaTopnas pabora Ne 8|1 26.02.24-
«OmnpeneneHue BbITATKUBAIOIIEH 01.03.24
CWJIBI, JEHCTBYIOIIEW HA IOIrpy-
KEHHOE B KUJKOCTH TEJIO»
48 [TnaBanue tem. 1 04.03.24-
07.03.24
49 Pemenue 3amau mo remam «Apxu- | 1 04.03.24-
MEJIOBa CHJIay, «YCIJIOBHS ILIaBa- 07.03.24
HUS TEID».
50 Jlabopatopnast pabota Ne 9 «BrI- | 1 11.03.24-
SICHCHUE YCJIOBUH TIaBaHUs Teja 15.03.24
B KHUJIKOCTH
51 [InaBanme cynoB. Bozmyxomnasa- | 1 11.03.24-
HUE. 15.03.24
52 Pemrenue 3amau no remam «Apxu- | 1 18.03.24-
MeJoBa cuiay, «llnaBanue Tem. 22.03.24
53 Koutponsnas pabora mo Teme |1 18.03.24-
«JlaBneHue TBEPIBIX TEN, )KUIKO- 22.03.24
CTEU U ra3oB»
PABOTA H MOII[HOCTH. | 12
DHEPI'UAL.
54 Mexannueckas padora. Enuauier | 1 01.04.24-
paboTHI. 05.04.24
55 Mormaocts. Enuauner morHo- | 1 01.04.24-
CTH. 05.04.24
56 [Ipocteie MexaHu3mbl. Poryar. | 1 08.04.24-
PaBHOBecue cun Ha peiyare. Mo- 12.04.24
MEHT CHJIBI.
57 Peruaru B TexHuke, ObITy 1 mpu- | 1 08.04.24-
poze. 12.04.24
58 JIaGopatopnas pabota Nel0 «Bsei- | 1 15.04.24-
SCHEHHWE YCIIOBUS PaBHOBECHS 19.04.24
phIyaray.
59 brnoku. «3omnoroe mpasuno» me- | 1 15.04.24-
XaHUKH. 19.04.24
60 Pemrenne 3amay mo reme «Ycio- | 1 22.04.24-
BHsI pAaBHOBECHS pblUara» 27.04.24
61 Hentp Tsixectu Tena. YcnoBus | 1 22.04.24-
paBHOBECHS TEIl. 27.04.24
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62 Koadpdunuent mnonesnoro neit- | 1 02.05.24-
CTBUS MeXaHu3MOB. JlabopaTop- 03.05.24
Has pabota Ne 11 «Omnpenencuue
KIIZl nmpm mnogseme Ttena Mo
HAKJIOHHOM TIJIOCKOCTH

63 Oueprus. [lorennmanbaas u ku- | 1 06.05.24-
HETUYECKasl YHEPTHSI. 08.05.24

64 [IpeBpamenue ogHoro Buaa me- | 1 13.05.24-
XaHUYECKOW PHEPTHH B APYTOM. 17.05.24

65 KontponsHast pabora «Pabora, |1 13.05.24-
MOIIHOCTb, SHEPTHUS» 17.05.24

66- | Pe3epB yuurens 3 20.05.24-

68 24.05.24

8 KUIACC

Ne HaumenoBanue pasgenos u tem | Beero | [lara Hara [Ipumeuanus

/1 yacoB | (MJiaH) (dakr)
TenJioBble siBJIeHUsI 23

1 Huctpykraxk mo Th. Temmosoe | 1 04.09.23-
nexkenue. Temnepatypa. BayT- 08.09.23
PEHHSISI DHEPTHsL.

2 CriocoObl M3MEHEeHUus: BHYTpeH- | 1 04.09.23-
HEW HepPruun 08.09.23

3 Bunsl temnonepemgaun. Teruto- | 1 11.09.23-
MIPOBOJIHOCTb. 15.09.23

4 Kongsekius. M3nydenue. 1 11.09.23-

15.09.23

5 KomuuectBo Temtorel. Enunanie! | 1 18.09.23-
KOJIMYECTBA TEILJIOTHI. 22.09.23

6 VenpHasg TEIUIOEMKOCTb. 1 18.09.23-

22.09.23

7,8 PacueT konuyecTBa TEIUIOTHL, HEe- | 2 25.09.23-
00X0AMMOTO Il HarpeBaHUs 29.09.23
TeJa MWW BBIICISIEMOTO UM TIPH
OXJIKJICHUU.

9 JlabopatopHast ~ pabora  Nel |1 02.10.23-
«CpaBHEHHE KOJIMYECTB TEIJIOTHI 06.10.23
IPH CMEIIMBAHWHM BOJIBI Pa3HOM
TEMIIEPATYPBI».

10 JlabopaTopHast pabora Ne2 «U3- |1 02.10.23-
MEPEHHE YACIBbHON TEIIOeMKO- 06.10.23
CTH TBEPJIOTO TEJIay
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11 Oueprusi TomimBa. YjaempHas | 1 09.10.23-
TEIIOTa CropaHus. 3aKOH coxpa- 13.10.23
HECHWSI SHEPTUH B TETIJIOBBIX MPO-
1eccax.

12 KontponpHast pabota mo Teme | 1 09.10.23-
«TemnnoBsie ABIECHU. 13.10.23

13 Arperatible cocTosiHus Beie- | 1 16.10.23-
crBa. [InaBnenue m oTBepaeBa- 20.10.23
HUE.

14 ['paduk naBnenus u otBepaena- | 1 16.10.23-
HUS  KPHUCTAUIMYECKHUX  Tell. 20.10.23
Y nenpHast TeruIoTa IUIaBJICHHUS.

15 Pemenue 3amau o teme «Harpe- | 1 23.10.23-
BaHUC M TUTABJICHUE TEJ». 27.10.23

16 Wcnapenue. Hacwimennslii u He- | 1 23.10.23-
HacelleHHBI map. KonpgeHca- 27.10.23
M.

17 Kuneunwne. Y aenpHas temiora na- | 1 07.11.23-
pooOpazoBaHus U KOHACHCAIINH. 10.11.23

18 Pemenne 3amau Ha pacuet konu- | 1 07.11.23-
4E€CTBA TEIUIOTHI. 10.11.23

19 Brnaxuocte Bozmyxa. JlaGopa- |1 13.11.23-
TopHas padorta Ne3 «l3mepenue 17.11.23
BJIQ)KHOCTH BO3/yXa.

20 Pabota raza u mapa npu pacmu- | 1 13.11.23-
peHun. JIBuraTenb BHYTPEHHETO 17.11.23
CTOpaHMSI.

21 [TapoBast Typ6una. KIIJ] temmo- | 1 20.11.23-
BOI'O JIBUTATEN. 24.11.23

22,23 | KontponbHas pabota «Arperar- | 2 20.11.23-
HBIE€ COCTOSIHUS BELLECTBA» 24.11.23
DJleKTpHUYeCKHE SABJICHUS 29

24 Onextpuzauus Tea npu compu- | 1 27.11.23-
KOCHOBeHHH. B3aumoneiicTBue 01.12.23
3apsHKEHHBIX TEIL.

25 OnekTpockorn.  Onektpuueckoe | 1 27.11.23-
noJe. 01.12.23

26 JlenuMocTp 3nekTpuueckoro 3a- | 1 04.12.23-
psaga. OnektpoH.  CtpoeHue 08.12.23
aToMma.

27 OOBsicHeHHE dJIeKTpUUecKuX sB- | 1 04.12.23-
JICHUH. 08.12.23
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28 [TpoBOAHMKH, MOIYIPOBOJHUKU 11.12.23-
Y HETIPOBOTHUKHU JICKTPUIECTBA. 15.12.23

29 DnexTpudeckuii Tok. Mctounnku 11.12.23-
AIIEKTPUYECKOTO TOKA. DIEKTPH- 15.12.23
yeckasi 11eTlb U €€ COCTaBHbIEC Ya-

CTH.

30 DNEKTPUIECKUI TOK B METaJIJIaX. 18.12.23-
JlencTBus 3JIEKTPUYECKOTO TOKA. 22.12.23

31 Cwnna toka. EquHuIBI CHIIBI TOKA. 18.12.23-

22.12.23

32 Ammnepmetp. M3MepeHue Cuiibl 25.12.23-
TOKA. 29.12.23

33 JlaboparopHast  pabora  Ned 25.12.23-
«COopKa 3JeKTPUUECKON LenH U 29.12.23
U3MEpEHUE CUIIBI TOKa B €€ pas-

JIMYHBIX Y4acTKax.

34 DNEeKTpUYecKoe  HampsHKCHHUE. 09.01.24-
Enauauner HanpsoKeHUsI. 12.01.24

35 Bonsr™merp. M3mepenue Hampsi- 09.01.24-
JKeHHS. 3aBUCUMOCTb CHJIBI TOKa 12.01.24
OT HaIPSHKCHHUSI.

36 DNEKTPUIECKOE COMPOTHBIICHUE 15.01.24-
NpOBOAHUKOB. EnuHuUIKBl comnpo- 19.01.24
tuBneHus. Jlaboparopuas pabota
NeS «M3mepenune HanpsKeHUs Ha
PaA3ITUYHBIX YIACTKAX IICTIH)

37 3akon OMa 151 yyacTKa Ieu. 15.01.24-

19.01.24

38 Pacuer conpoTuBieHUs] TPOBOA- 22.01.24-
HUKa. YJCIBHOE COMPOTHUBIIC- 26.01.24
HUE.

39 Pemenue 3aga4 Ha pacyeT conpo- 22.01.24-
THUBJICHUSI TIPOBOJIHMKA, CHIJIBI 26.01.24
TOKA Y HAPSDKEHUS.

40 Peocratsl. JlabopaTopHas pabota 29.01.24-
No6 «PerynupoBaHue Cuibl TOKa 02.02.24
peoCcTaToM.

41 JlaGopartopnas pabota No7 «M3- 29.01.24-
MEpPEHUE CONPOTHUBIIECHUS IPO- 02.02.24
BOJIHMKA TPH TIOMOIIU aMIep-

METpa U BOJIBTMETPA

42 [TocnenoBaTenbHOE COMPOTUBIIC- 05.02.24-

HUE TIPOBOTHUKOB. 09.02.24
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43 [lapamiensHoe COMPOTHUBICHUE 05.02.24-
IPOBOIHUKOB. 09.02.24

44 Pemenue 3amad Ha 3aKOHBI CO- 12.02.24-
€ANHEHUS TPOBOTHUKOB. 16.02.24

45 KontponpHas paboTa mo Teme 12.02.24-
«ONEeKTpUYECKUH TOK. 3aKOH 16.02.24
Omay.

46 PabGoTa u MOIIHOCTH 3JIEKTpHUUC- 19.02.24-
CKOTI'O TOKa. 22.02.24

47 Enuauiibl  pa®oTel  37eKTpHUUe- 19.02.24-
CKOTO TOKa, TNMPUMEHSEMbIC Ha 22.02.24
npaktuke. JJaboparopHas pabota
No8 «M3MepeHne MOIIHOCTH |
paboThl TOKa B DIEKTPUYECKOM
namrie"

48 HarpeBanue mMpoBOJTHHKOB JICK- 26.02.24-
TPUYECKUM TOKOM. 3akoH J[xo- 01.03.24
yis — Jlenna.

49 Konnencarop. 26.02.24-

01.03.24

50 Jlammia HakadWBaHHUA. DIEKTPH- 04.03.24-
YeCKUe HarpeBaTeIbHbIE IpU- 07.03.24
6opel. KopoTkoe 3ambIKaHue.

51,52 | KontponbHas pabora «Pabota u 04.03.24-
MOIITHOCTb AIEKTPUIECKOTO 07.03.24
TOKa.

DJICKTPOMATHUTHBIE SIBJICHUSL | O

53 MarnutHoe mnoje. MarHutHoe 11.03.24-
II0JI€ MIPSIMOTO TOKa. MarHuTHbie 15.03.24
JTUHUH.

o4 MarsuTtHoe 1noJjie KaTylKH ¢ To- 11.03.24-
KOM. DJIEKTPOMArHUThI U UX MPU- 15.03.24
MeHenue. JlabopatopHas paboTa
Ne9 «COopka snexkTpoMarHuTa u
WCTIBITAHUE €0 JCHCTBUS.

55 [TocTostHHBIE MarHUTH. MaruuT- 18.03.24-
HOE€ II0JIE IOCTOSHHBIX MAarHu- 22.03.24
TOB. MaruuTtHoe noJie 3eMiu.

56 JlelicTBE MarHMTHOTO IIOJS Ha 18.03.24-
MPOBOJHUK C TOKOM. DJIEKTpHUYe- 22.03.24

ckuii aBurarens. JlaboparopHas
pabdora Nel0O «M3ydenue paboTb
AIIEKTPUUYECKOTO JABUraTens Io-
CTOSTHHOTO TOKa (Ha MOJIEIIH )»
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57 CamocrositenbHas pabota 10 |1 01.04.24-
TeMe «IJEKTPOMArHuTHbIE SIBJIC- 05.04.24
HUS)
CBeToBBI€ SIBJICHUS 11
58 Hcrounmku cBeta. Pacrmpoctpa- | 1 01.04.24-
HEHHE CBETA. 05.04.24
59 Buaumoe nBuKeHUE CBETHIL. 1 08.04.24-
12.04.24
60 Otpaxenne cBera. 3aKOH OTpa- 08.04.24-
JKCHHSI CBETA. 12.04.24
61 [Tnockoe 3epkaio. 1 15.04.24-
19.04.24
62 [Ipenomnenne cBera. 3akoH mpe- | 1 15.04.24-
JIOMJICHUS CBETA. 19.04.24
63 Jluazel.  Onrtuueckas — cuia |1 22.04.24-
JIUH3BL. 27.04.24
64 N3o0paxenue, naBaemoe JWH- | 1 22.04.24-
301. 27.04.24
65 JlaboparopHast pabora Nell |1 02.05.24-
«ITonyuenue m300paxeHus: mpu 03.05.24
TTOMOIITH JIMH3BD).
66 ['na3 u 3peHue. 1 06.05.24-
08.05.24
67 KountponbHas padota «2nektpo- | 1 13.05.24-
MAarHUTHBIC SIBJICHUSY. 17.05.24
68 AHann3 KOHTPOJIBHOU PabOTHI. 20.05.24-
24.05.24
9 KJIACC
Ne | Tema ypoka Komn-Bo Jara [Hara [Ipumeuanus
/1 4acoB (nutan) (daxr)
3aKkoHbl B3aMMOAEHCTBUA H 30
JIBUKEHUSI TeJl
1 MarepuanpHas Touka. Cucrema 1 04.09.23-
otcuera. [lepemenienue. 08.09.23
2 DeMeHThI BEKTOPHOH anreOpshl. 1 04.09.23-
08.09.23
3 OnpeneneHue KOOPAUHATHI JBU- 1 11.09.23-
KYILErocs Tena. 15.09.23
4 | IlepemelnieHue M CKOPOCTb MpHU 1 11.09.23-
MPSMOJIMHEITHOM PaBHOMEPHOM 15.09.23
JIBIKEHUU.
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5 | lIpsmonuueliHoe  paBHOYCKO- 18.09.23-
pEHHOE JBWKEHUE. Y CKOPEHHE. 22.09.23

6 CxopocTh MPSAMOTUHEHHOTO 18.09.23-
PaBHOYCKOPEHHOTO IBUKEHUSI. 22.09.23
I'padhuk ckopocTw.

7 [lepemerienue TIpU  TPSIMOJIU- 25.09.23-
HEITHOM PaBHOYCKOPEHHOM JIBU- 29.09.23
KEHUU.

8 Jlabopartopnas pa6ota Ne 1 «Hc- 25.09.23-
CJIeIOBAaHUE PABHOYCKOPEHHOTO 29.09.23
IBIOKEHHU Oe3 HadallbHOH CKO-
pocTh

9 Pemienne rpaduueckux 3agad Ha 02.10.23-
OTIMICAHHE MPSIMOJIMHEHHOTO 06.10.23
PaBHOYCKOPEHHOTO JIBUYKCHUSI.

10 | KonTpoasHas pabora «Kunema- 02.10.23-
THUKA MaT€pUaAIIbHON TOUKM» 06.10.23

11 | OTHOCHTENBHOCTh  MEXaHu4Ye- 09.10.23-
CKOro JBWKEeHHS. MHepruaib- 13.10.23
HBIC CHCTEMBbI OTCYCTA.

12 | IlepBsiii 3akoH Herotona. Bro- 09.10.23-
poii 3akon Hprorona. Tpernii 3a- 13.10.23
KOH HproToHa.

13 | Pemenue 3aad Ha MPUMEHCHHE 16.10.23-
3akoHOB Hpl0TOHA. 20.10.23

14 | CBoOonHoe nanenue teia. Hese- 16.10.23-
COMOCTb. 20.10.23

15 | IBmxkeHue Tena, OpPOIIEHHOTO 23.10.23-
BEPTUKAJIBHO BBEPX. 27.10.23

16 | Jlaboparopnas padora Ne 2 «M3- 23.10.23-
MEpeHHe YCKOpeHHs CcBOOOA- 27.10.23
HOTO TIAJICHUS».

17 | 3aKkOoH BCEMUPHOTO TATOTEHUSI. 07.11.23-

10.11.23

18 | Yckopenue cBOOOAHOTO Taje- 07.11.23-
HUS Ha 3emie U Apyrux Hebec- 10.11.23
HBIX
TENax.

19 | Cunma ympyroctu. JlBmwxkenue 13.11.23-
NOJl JEUCTBHEM CHIBI YIPYTro- 17.11.23
CTH.

20 | Cuna tpenus. JIBwxkeHue mOJ 13.11.23-
JECTBUEM CHJIBI TPEHUS. 17.11.23

21 | JIBmkeHHe Tena Mo JICHCTBHEM 20.11.23-
HECKOJIbKUX CHIL 24.11.23
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22 | IlpsamonuHeitHOE U KPUBOIHHEH- 20.11.23-
HOE JIBMKeHHe. JIBIKeHue Tenma 24.11.23
1o
OKPY)KHOCTH C IIOCTOSIHHOM I10
MOJTYJTFO CKOPOCTBIO.

23 | UckyccTBeHHBIE CITyTHUKH 27.11.23-
3emutn. 01.12.23

24 | KontponpHast pabora «JluHa- 27.11.23-
MHKa JBWKECHUSI MaTepHaIbHOMN 01.12.23
TOYKH

25 | Ummynbe Tena. 3akoH coxpaHe- 04.12.23-
HUS UMITYJIbCA. 08.12.23

26 | PeaktuBHOE nBmxenue. PakeTsl. 04.12.23-

08.12.23

27 | PaGota cubl. 11.12.23-

15.12.23

28 | [loreHmumanpHass W KUHETHYE- 11.12.23-
CKasl PHEpTUsl. 3aKOH COXpaHe- 15.12.23
HUSl MEXaHUYECKOW YHEPTHUH.

29,30 | KontponbHass pabota «3aKOHBI 18.12.23-
B3aUMOJIEUCTBUS W JIBUKCHUS 22.12.23
TEI.

Mexann4yeckne KoJieOaHUSI M
BOJIHBI. 3BYK.

31 | Konebarensuoe nsuxenue. Ko- 18.12.23-
neGaHus Tpy3a Ha MpYXKHUHE. 22.12.23
CBoOoanbie konebanus. Koine-

OarenpHas CUCTEMA.

32 | MadtHuk. AMIMTyaa, NepHoJ, 25.12.23-
yacToTa Kojebanuii. Jlabopatop- 29.12.23
Hast pabota Ne 3 «MccnenoBanue
3aBUCUMOCTH TIepUOJa W 4a-

CTOTHI CBOOOIHBIX KOJ€OaHU
MasiTHUKA OT JUTMHBI €T0 HUTHY

33 | IlpeBpaienue sHepruu Mpu Ko- 25.12.23-
nebaTeNIbHOM JIBH)KCHUHU. 3aTy- 29.12.23
xaromue KoieOaHus. BbIHYX-
neHHble konebanus. Pe3onanc.

34 | IlomepeuHble U MPOJOJIbHBIE 09.01.24-
BoiHbI. JlnmuHa BomHBL CBS3b 12.01.24
JUTMHBI BOJIHBI CO CKOPOCTBIO €€
pactpoOCTPaHCHHUSI W TICPUOJIOM
(vacToToit).

09.01.24-
12.01.24

35 | 3BykoBbie BOJHBL. CKOpOCTH 15.01.24-

3BYKa. 19.01.24
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36 | Beicota, [TeMOp] U TPOMKOCTH 1 15.01.24-
3ByKa. DX0. 3BYKOBOM PE30HAHC. 19.01.24

37 | KonrponbsHas pabora «MexaHu- 1 22.01.24-
YecKue KojeOaHus | BOJIHBI. 26.01.24
3BYK.»

JIeKTPOMATrHUTHOE 10JIe 14

38 | MarautHoe moje. OIXHOPOIHOE 1 22.01.24-
U HEOJHOPOIHOE MAarHUTHOE 26.01.24
none. HampaBimenne Toka u
HANpaBJICHUE JIMHUKA €ro Mar-

HuTHOTrO mous. [IpaBuno Oypas-
YHKa.

39 | OGHapyxeHuEe MarHUTHOTO TTOJIS 1 29.01.24-
10 €T0 JISHCTBHIO HA JICKTpHUUC- 02.02.24
CKuid TOK. [IpaBuiio JIeBOM PYyKH.

WuayKiyst MarHUTHOTO TIOJISI.

40 | MarnuTHslif noTok. OnbiTel Da- 1 29.01.24-
panes. SIBiaeHue dJeKTpoMar- 02.02.24
HUTHOM MHAYKIuU. JlabopaTtop-

Has pabora Ne 4 «M3yuyenue sB-
JICHUS] DJIGKTPOMArHUTHON WH-
JTYKITH
41 | sIBneHue CaMOUHIYKIIUU. 1 05.02.24-
09.02.24

42 | T'enepatop mNepeMEHHOrO TOKa. 1 05.02.24-
[IpeoOpazoBanue dSHEpruu B 09.02.24
DIIEKTPOTEHEpaTOpax.

43 | Tpancdopmarop. [lepenaua 1 12.02.24-
ANEKTPUYECKON YHEPTUU HA pac- 16.02.24
CTOSIHHE.

44 | DneKTpOMarHuTHOE MoJie. DJeK- 1 12.02.24-
TPOMAarHuTHbIE BOJIHBI. BiusiHue 16.02.24
AJICKTPOMArHUTHBIX H3JTYYCHHHA
HA JKMBBIC OPTraHU3MBI.

45 | KonebarenbHbiit koHTyp. [lomy- 1 19.02.24-
YEHHE JICKTPOMArHUTHBIX KOJIe- 22.02.24
OaHuil.

46 [IpuHIIUIIBI paIUOCBS3U U TeENe- 1 19.02.24-
BUJICHHUS. 22.02.24

47 | KontponbHas paboTa «NeKTpo- 1 26.02.24-
MAarHUTHOE TIOJIEY. 01.03.24

48 | DnekTpoMarHuTHas — MpUpoJa 1 26.02.24-
CBETa. 01.03.24

49 | [Ipenomnenue cBeta. Pusnue- 1 04.03.24-
CKHHM CMBICTT TIOKa3aTess TMpe- 07.03.24

JIOMJICHUSA.
[IBera Tem.

Hucnepcus cBera.
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50 | Tumbl ONTHYECKHX CHEKTPOB. 1 04.03.24-
[Tormomenue ©  HUCIyCKaHHE 07.03.24
cBera atoMamu. lIpoucxoxme-

HUE JINTHEWYATHIX CTICKTPOB.

51 JlabopaTopnas pabora Ne 5 1 11.03.24-
«HaOmrogeHue CIUIONIHOTO U JIU- 15.03.24
HEWYATBIX CIIEKTPOB
UCITYCKaHUS.

CTpoeHne aToMa M aTOMHOIO 10
sApa

52 | PaguoakTUBHOCTh KaK CBUJE- 1 11.03.24-
TEIBCTBO CJIOKHOTO CTPOCHUS 15.03.24
atroma. OmnwiTel  Pezepdopna.

SAnepHas Mozienb aToMa.

53 | PagnoakTuBHBICE TMpPEBpPAIICHHS 1 18.03.24-
atoMHbIX sigep. [IpaBmino cme- 22.03.24
ICHMUS.

54 | DKcepuMEHTAIbHbIE  METOJIbI 1 18.03.24-
uccienoBanus yactul. Jlabopa- 22.03.24
TopHas padora Ne 6 «M3yuenue
TPEKOB 3apsKEHHBIX YAaCTHIL 110
TOTOBBIM (oTorpadusim»

55 | OTkphITHE TPOTOHA U HEUTPOHA. 1 01.04.24-
[IpoTOHHO-HEHUTPOHHAST MOJENb 05.04.24
sapa. M30Tomsl.

56 | DHeprusi CBsI3M 4YaCTHI] B sJIpE. 1 01.04.24-
CamocTosTenbHas pabora 05.04.24
«Ctpoenue atroma. PagnoakTus-

HOCTb. DHEPI'Us CBS3N».

57 | Henenne sigep ypana. llennas 1 08.04.24-
peakmus. Jlabopatopnas pabora 12.04.24
Ne 7 «3yuenue nenenus sapa
aTomMa ypaHa 1o ¢doTorpaduu
TPEKOBY.

58 | SmepHas »HEepreTHka. DKOJIOTH- 1 08.04.24-
yeckue mpo0aemMbl paboThl aTOM- 12.04.24
HBIX JJIEKTPOCTAHIIUH.

59 | Hosumerpus. [lepuon momypac- 1 15.04.24-
najga. 3akoH paguOaKTHUBHOTO 19.04.24
pacnaga BiusiHMEe paauoaxkTuB-

HBIX U3JTy4CHUH Ha )KUBBIC Opra-
HU3MBEI.

60 | Tepmosnepnas peaxmus. Mcrou- 1 15.04.24-

HUKkH dHeprun COJTHIIA U 3BE3]I. 19.04.24
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61 | Konrponmphass pabora «Ctpoe- 1 22.04.24-
HUE aTOMa ¥ aTOMHOTO sifpa. Mc- 27.04.24
TIOJTb30BaHUE SHEPTUU aTOMHBIX
STEP»

IMoBTOpEHHME 7 22.04.24-
27.04.24

62 | Kunemaruka MaTepHaIbHON 1 02.05.24-
TOYKH. 03.05.24

63 | 3akonsl HeroToHa. CHITBI B TIpH- 1 06.05.24-
pone 08.05.24
3aKOHBl COXpAaHEHHS B Mexa-

HUKE.

64 | Mexanudeckue KojieOaHus U 1 06.05.24-
BOJIHBI. 08.05.24

65 | MToroBast KOHTpOJbHAas pa- 1 13.05.24-
0oTta 3a kypc ¢u3ukm 9 Kiacca 17.05.24

66 | AHaau3 KOHTPOJIBHOM pabOTHI. 1 13.05.24-

17.05.24

67 | ®usmueckas KapTHHA MUDA. 1 20.05.24-

24.05.24

68 | Brkimag poccHiiCKMX YYCHBIX B 1 20.05.24-
pa3BuTHE (PU3NUECKON KAPTUHBI 24.05.24
MUpa.

Hroro 68

OueHo4YHbIE MATEPHAJIbI

Cucrema olleHKH I0CTUKEHUSI IVIAHUPYEMBbIX pe3yJIbTaTOB
OCHOBHOI'0 00111er0 00pa3oBaHus 0 (PpU3HKe.

Cucrema OLIEHKH OCBOEHHS 00pa30oBaTeIbHBIX MPOrpaMM CO3IAETCs C LENbI0 MOTyYeHHs] 00BEK-
TUBHON MHQOpMAIUU 00 YpOBHE M KaueCTBE OCBOCHMS 00pa30BaTEIbHBIX MPOrPaMM HAYaIbHOTO
00111er0, OCHOBHOT'O O0IIIETO ¥ CPEeIHETO (TIOJHOT0) 00111ero 00pa3oBaHMUs.
B cooTBercTBMU ¢ KOHIENIMEH 00pa30BaTENbHBIX CTAaHAAPTOB PE3YNIbTAaThl 0Opa30BaHUS BKIIIO-
YaroT:
* npeomemHuble pe3yibmamsl (3HAHUS M YMEHUS, OTIBIT TBOPUYECKOH JIESITEITBHOCTH | JIP.);
* Memanpeomemuble pe3yabmamoul (CIIOCOOBI NEATeILHOCTH, OCBOCHHBIE Ha 0a3e OJHOTO WA He-
CKOJIBKUX TPEIMETOB, MPUMEHHUMBIE KaK B paMKax 00pa30BaTEIbHOTO MPOIIeCcca, TaK U MPHU pellie-
HUU TIPOOJIEM B PEATbHBIX JKU3HCHHBIX CUTYAITUSX );
* TUYHOCMHbLE pe3yivmampl (CUCTeMa IEHHOCTHBIX OTHOIIICHUH, HHTEPECOB, MOTUBAIINH YUAIIIHXCS
U ap.).

B cootBerctBun ¢ ®I'OC ocHosHbIM 00bekmom cucmembl oyeHKy pe3yabTaToB 00pa3oBa-
HUS, €€ coiep KaTeIbHON M KPUTEpHAIbHOM 0a30i BeicTynaroT TpeboBanus CraHmapTa, KOTOpbIE
KOHKPETU3UPYIOTCS B IUIAHUPYEMBIX pe3yJIbTaTaX OCBOCHUS 00y4alOlMMHUCs OCHOBHOM 00pa3oBa-
TEJIBHON MPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHusl.
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Ocobennocmu oyeHKu nPeoOMemHvLX pe3yibmamaos

CucremMa OLIEHKH MPEAYCMATPUBAET YPOBHEBblll NOOX00 K COACPKAHUIO OLICHKH U UHCTPY-
MEHTApPHIO JIJIsl OLIEHKH JTOCTHKEHUS IJIAHUPYEMBIX PE3YJIbTaTOB, a TAKXKE K MPEJICTABICHUIO U UH-
TepHpeTaluu pe3yJIbTaTOB U3MEPEHHII.

ba3zoswiii yposenv docmudicenuti — ypoBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHUE yUeOHBIX JCH-
CTBUM C ONMOPHOM CUCTEMOM 3HAHUM B paMKax Juana3zoHa (Kpyra) BblIENEHHbIX 3a1a4. OBrajaeHue
0a30BbIM YPOBHEM SIBIISICTCS JOCTATOYHBIM JJIsl POJAOKEHUSI OOYUYCHUS HA CIIEAYIOIIECH CTylIeH!
oOpasoBaHusi, HO HEe TI0 TpoPUIBPHOMY HampaBjieHHI0. JlocTKeHHI0 0a30BOT0 YPOBHS COOTBET-
CTBYET OTMETKA «yJIOBJIETBOPUTEIHHO» (MM OTMETKA «3», OTMETKA «3aUTCHO»).
[IpeBbitiieHne 0a30BOTO YPOBHSI CBUIETEIHCTBYET OO0 YCBOGHHMM OMOPHOM CHCTEMBbI 3HAHWM Ha
YPOBHE OCO3HAaHHOTO MPOU3BOJBLHOTO OBIAJACHUS YUCOHBIMU JIEUCTBUSIMU, a TAKXKE O KPYro3ope,
mupoTe (Wi n30MpaTeIbHOCTH) HHTEPECOB:
* NOBLIUEHHDIU YPOBEHb NOCTUKEHHUS TIIIAHUPYEMBIX PE3YIbTATOB,
OIICHKA «XOPOIIO» (OTMETKA «4»);
* 8bICOKUL YPOBEHb TOCTIKEHUS TUNIAHUPYEMBIX pPe3yJIbTaTOB, OIICHKA

«OTIUIHOY» (OTMETKA «5»).

JI71st onvcaHusl MOJATOTOBKY YUYaIllUXCs, YPOBEHb TOCTUKEHUN KOTOPHIX HIKE 0a30BOTO, BBHIIEIS-
eTcsl:
* NOHUMCEHHDBILL YPOBeHb TOCTIKEHUM, OIIEHKA «HEYOBIECTBOPUTEIHHOY (OTMETKA «2»);
* HU3KUL Ypo8eHb NOCTIHKEHUH, OLICHKA «TUI0X0» (0TMETKa «1»).

Henoctuxenne 6a30Boro ypoBHs (IOHKEHHBIN 1 HU3KUN YPOBHU JTOCTHXXEHH) UKCHPY-
€TCs B 3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOEHHOTO M HEOCBOEHHOTO COJIEpKaHUs IIPeIMETa.

Ouenueanue 1a060pamopHbix padoom

OTMeTKa «5» CTaBUTCS, €CIIM YYAIIUNCS BBIMOIHIET pabOTy B MOJTHOM 00BEME ¢ COOIIOIe-
HUEM HEOOXOAMMOMW MOCIeA0BATEIbHOCTH MPOBEIEHUS ONBITOB U U3MEPEHUIN; CAMOCTOSITENIBHO U
palMOHAILHO MOHTHPYET HE00X0IUMOe 000PYyI0BaHUE; BCE OMBITHI IPOBOJUT B YCIOBUSAX U PEKU-
Max, 00eCIeuynBaIOINX MMOTYyYeHHE MPAaBUIBLHBIX PE3YyIbTaTOB U BBIBOJIOB; COOMIOAAET TpeOOBaHUs
MpaBmJI 0€30MaCHOCTH TPY/A; B OTYETE MPABUIBLHO U AKKYpPATHO BBITIOJIHSIET BCE 3aIMMCH, TAOJIUIIBI,
PUCYHKH, YEPTEKH, TpadUKH, BBIYUCIICHHUS; TPABUIHHO BHITIONHSAET aHAIN3 TIOTPEITHOCTEH.

OTtmeTKa «4» CTaBUTCS, €CIIM BBHIIIOJHEHBI TPEOOBAHUS K OLIEHKE «5» , HO ObUIO JOMYIIEHO
7iBa - TpU Heo4eTa, He 6osee 0THOM HerpyOoil OIMOKU U OJHOTO HEIOUETA.

Ormerka «3» cTaBuTCs, e€cid paboTa BHIMIOJIHEHA HE IMOJHOCTHIO, HO OOBEM BBIIOJI-
HEHHOM 4YaCTU TaKOB, IIO3BOJISET IOJYYHUTh IPABUIIBHBIE PE3YJIbTAThl W BBIBOJBI: €CIIU B X0
MPOBEACHUS OTBITA ¥ U3MEPEHUN OBUTH JOMYIIEHBI OIIHOKH.

OTrmeTKka «2» CTaBHUTCsA, C€CJIU pa60Ta BBIITOJIHEHA HE IIOJHOCTBIO M OOBEM BBIIOJI-
HEHHOM 4acTu pa6OTbI HC TTO3BOJIACT CACIIATh NPABUJIbHBIX BBIBOJOB: €CJIN ONIBITHI, UBMCPCHU, BbI-
YHUCJIICHHA, Ha6J'IIOI[eHI/I$I MMPON3BOANUIINCH HCTIPABUJIBHO.

Bo Bcex ClIydasaX OHCHKa CHHXXACTCA, CCJIUM YUCHUK HC CO6J'IIO)I€L]'I Tp€6OBaHI/I${ IMpaBUJI 0e3-
OITaCHOCTHU I'pyaa.

Ouenueanue yCMHbBIX OMEEHLO8

37



OTMeTKa «5» CTaBUTCS B TOM CIlydae, €CIIM YHAIIHAKNCS TOKA3bIBACT BEPHOE TIOHUMAHHE CYIII-
HOCTH paCCMAaTPUBAEMBIX SIBJICHHM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, a TAK)KE ITPAaBUIIBHOE
OIlpe/ielIeHNEe BEIUYMH, UX €IMHUI] U CHOCOOO0B M3MEPEHMs: NPABUIBHO BBHINOIHIET YEPTEXKH,
CXEMBI U Ipa(UKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COMPOBOXKAAET paccKa3 COOCTBEHHBIMU
IIpUMEpaMH, YMEET IPUMEHATh 3HaHWs B HOBOM CUTyalluy IIPY BBIIIOJHEHUH IIPAKTHYECKUX 3a]1a-
HUW; MOXKET YCTAHOBUTB CBSI3b MEKly H3y4aeMbIM U PAHEE H3YYCHHBIM MAaTEPUAJIOM I10 IIPEAMETY,
a TaKKe ¢ MaTepUaJIoM, YCBOCHHBIM IIPY U3YYEHHUH JPYTUX IIPEAMETOB.

OtrMeTka «4» CTaBUTCS, €CJIM OTBET YUYEHHMKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM Ha
OTMETKY 5, HO J1aH 0€3 MCIO0JIb30BaHMS COOCTBEHHOTO IUIAHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HAaHWUI B HOBOW CUTyalllH, 6€3 UCIIOJIb30BAHUS CBA3EH C paHEE U3YUEHHBIM MAaTEpUAIOM U MaTe-
pHaJIOM, YCBOCHHBIM MPH U3YYEHUU IPYTUX MPEIMETOB; €CIIH yUYalIUics JOMYCTHI OJHY OMIHMOKY
WK He 0oJiee ABYX HEOUETOB U MOXKET MX MCIPABUTH CAMOCTOSITENIBHO WJIM C HEOOJBIIION TOMO-
b0 YYUTES.

OT1meTka «3» CTaBUTCS, €CIIM y4allUHCs MPaBUIBLHO MOHUMAET CYIIHOCTh paccMaTpHBae-
MBIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIbHBIE TIPOOEIBI B YCBOSHHUHU BOIIPO-
COB Kypca, HE MPENATCTBYIONINE JaTbHEHIIIEMY YCBOSHHIO BOIIPOCOB MPOIPAMMHOTO MaTepHaa;
yMEET MPUMEHSTh MOJYICHHBIE 3HAHUS TIPU PEIICHUH MTPOCTHIX 3371a4 ¢ UCIOJIb30BAHIEM T'OTOBBIX
dhopmyi, HO 3aTpyIHSACTCS TP PEIICHUH 3a/1a4, TPEOYIOITUX ITpeoOpa3oBaHusl HEKOTOPBIX GOpMYII,
JOMYCTHJI HE 0oJiee OHOM TpyOOi OMMOKK M JBYX HEIOYETOB, HE Oojiee oHOM rpy0oit U OTHOU
Herpy0oit omuOku, He OoJiee 2-3 HErpyObIX OMIMOOK, OAHON HETpyOOl OMMOKHU B TPEX HETOUETOB;
nonycTuia 4-5 HeTO4YETOB.

OtrMeTKa «2» CTaBUTCS, €CIIM y4alllUiics HE OBJIAJIE] OCHOBHBIMM 3HAHUSIMU U YMEHUSAMHU B COOT-
BETCTBUU C TPeOOBAaHUSMHU IPOrPAMMBbI M TOMYCTUI OO0JIbIlle OIKUOOK U HETOYETOB YeEM HEOOXO-
IIUMO JJIS OTMETKH «3».

Kpumepuu ouenueanus nucobMeHHbIX KOHMPOJIbHBIX Padom

Buvicoxuii (ommemxa «5»)

Pabota BeImoniHeHa HE MeHee YeM Ha 95 % oT oObema 3a7anus, cenaH NepeBO/I €IUHHUIL
Bcex pusnueckux BenuuuH B "CH", Bce He0OX0oAMMBIEC JaHHBIE 3aHECEHBI B YCIIOBHE, TIpa-
BUJILHO BBITIOJTHEHBI YEPTEIKU, CXEMBI, TpadUKu, PUCYHKH, COMYTCTBYIOIINE PEIICHUIO
3a7a4, CAeJIaHa IMPOBEpPKa 0 HAMMEHOBAHMAM, MPABUIIBHO MPOBEAEHBI MATEMATHYECKHE
pacueThl U JaH MOJHBIA OTBET; HA KAYECTBEHHBIE U TEOPETUYECKUE BOIPOCHI 1aH MOIHBIH,
HCUEPIBIBAIOIINI OTBET JIUTEPATYPHBIM SI3IKOM B OIPEICTICHHOM JIOTUYECKOH MOCIE0-
BATEJIBHOCTH, YYAIIMICA IPUBOJUT HOBBIE IPUMEPHI, YCTAHABIMBAET CBA3b MEKY U3Y-
YaeMbIM U paHee M3YUYCHHBIM MaTEPHAIOM IO Kypcy (DHU3UKH, a TAKKE C MaTEPHAJIOM,
YCBOCHHBIM IIPU U3YUYECHUU APYTUX MPEAMETOB, YMEET IPUMEHHUTh 3HAHUS B HOBOU CUTY-
aIuy; yJ9amuics oOHApYKUBAET BEPHOE MOHUMAaHUE (PU3NIECKON CYIIHOCTH paccMaTpHu-
BAEMBIX ABJICHUN U 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPUM, JA€T TOYHOE OIPEICICHHUE U
HCTOJKOBAHUE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPHI1, a TAKKE MPABUIIBHOE OMPECTICHNUE
(bUBUYECKUX BETUYUH, UX CIUHUI] U CTIOCOOOB U3MEPCHHS.

Tlosvluennwiii (ommemxa «4»)
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Pa0ora BbINoJIHEHA OJIHOCTRIO HIIM HE MeHee YyeM Ha 75 % oT o0beMa 3aJaHusl, HO B HEH UMEIOTCS
HEJIOYEThl U HECYIIECTBEHHbIE OLIMOKH; OTBET HAa KAUECTBEHHBIE U TEOPETUUECKUE BOMPOCHI y10-
BJICTBOPSIET BBIIICTICPEUNCICHHBIM TPEOOBAHUIM, HO COJICPKUT HETOUHOCTH B MU3JI0KEHUH (DAKTOB,
onpeieICHUH, MOHITHH, 00bSICHEHUH B3aMMOCBSI3€H, BBIBOJIAX U PEIICHUH 33/1a4; yUaIIUUCS UCTIBI-
THIBA€T TPYHOCTH B IPUMEHEHUU 3HAHUHN B HOBOU CUTYallUM, HE B JJOCTATOYHON MEPE UCTIONb3YyeT
CBSI3M C paHEE U3YYCHHBIM MAaTEPHUATIOM U C MAaTEPUAJIOM, YCBOCHHBIM MPU U3YYECHUU JPYTUX MPE-
METOB.

bazoewiii (ommemka «3»)

PaGota BbITIONIHEHAa B OCHOBHOM BEpHO (00bEM BBIIMOJHEHHON YacTH cocTaBisieT He meHee 50% ot
oOuiero o0beMa), HO JOMYILEHbI CYIECTBEHHbIE HETOUHOCTH; yJalluiics 0OHApyKUBAET TOHUMa-
HUEe y4eOHOro Marepuaia MpHu HEeJOCTATOUYHON MOJIHOTE YCBOCHUS MOHSATUN U 3aKOHOMEPHOCTEH;
yMeeT MPUMEHSThH OJTyUYeHHbIE 3HAaHUS MPU PEIICHUH MPOCTHIX 33]]a4 C UCIOJIb30BAHUEM T'OTOBBIX
bopMyI1, HO 3aTPyAHSIETCS IPU PEUICHUHN KaueCTBEHHBIX 33/1a4 U CJI0KHBIX KOJIMYECTBEHHBIX 3a/1a4,
TpeOyronMX npeoopazoBanus Gopmy.

Tonuoicennwiii (Hudxce 6a3068020, ommemxa «2»)

PabGoTta B 0ocHOBHOM He BBITIOJHEHA (00beM BBIMOTHEHHON YacTH MeHee 50% oT obmiero oobema
3aJIaHHSA).

VYyamuiics MoKa3pIBaeT HE3HAHNE OCHOBHBIX MOHSITHM, HETIOHUMAaHUE U3YYCHHBIX 3aKOHOMEPHO-
CTCH M B3aUMOCBSI3CH, HE YMEET PeIlaTh KOJTMYCCTBCHHBIE M KAYSCTBECHHBIC 3a/1a4H.

Kpumepuu ouenuganus uccnedosamenbCKoil Ui nPOeKmHOU 3a0auu.

e Yerko chopmynupoBaHHas 1eNTb, 337a9H, ITNIAHUPOBAHKE ITyTEeH €€ JOCTIKEHUS (dTambl pe-
aJu3aIn).
e Haynyne sneMeHTa HOBU3HBI U aKTyaJIbHOCTH TIPH BBIITOJHEHUH PaOOTHI.
[TomHOTa cCoep KkaTeIbHOM YacTH MPOEKTa (TIOJTHOTA PACKPHITHS TEMbI, HAIMYKE HCCIIe10Ba-
TEIbCKOU JIeATeIbHOCTH).
JInuHas 3aMHTEPECOBAaHHOCTh aBTOPA, TBOPUECKHM MOAX0 K paboTe.
BripaxkeHne coOCTBEHHOM MO3UIIMU aBTOpa, €€ 000CHOBaHUE.
Paznoo6pa3ue ncToyHNKOB HH(OPMAITUH, LIEIECO00PA3HOCTh UX HCIIOIb30BAHMUS.
e Odopmiienne paboThl (COOTBETCTBUE TPEOOBAHUSM).
OneHka IpoeKTOB:
e 3 — BBIPAXKEH SPKO;

e 2 - BBIPaXEH JOCTATOYHO;

o 1 —BrIpaxkeH cnabo;

o 0-orcyrcrByer.

Cucrema onennBanus: 0-10 0ayutoB — He3auer, 11-21 6anaoB — 3a4er.
Tpebosanus k opopmaenuro pabomol:
O0beM coobmieHust — 1-2 cTpaHMIBl TeKCcTa, 0(OPMIICHHOTO B COOTBETCTBHHU C YKa3aHHBIMH HIDKE
TpeOOBaHUAMH.
1. TpeOoBaHus K TEKCTY.
1.1. CooO1ieHre BBIMIOMHSAETCS HA CTaHAapTHOM Oernoit 6ymare ¢opmaTta A-4 (BepxHee, HIKHEE U
npaBoe noJist — 1,5 cM; meBoe — 2,5 cm).
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1.2. TexcT meyaraercsi OOBIYHBIM MIPHPTOM
Times New Roman (pasmep mpudra — 12

KeTelb).
3aroJOBKM — TOJTYKUPHBIM  MIPUPTOM
Times New Roman (pasmep mpudra — 14
KeTelb).
1.3. MHTEepBan Mexay CTpOKaMu — MOJy-
TOPHBIMN.

1.4. Texct opopMisieTCst HAa OTHOU CTOPOHE
JUCTA.
2. Tunosas cmpykmypa coobujenus.
1. HazBanue paGoThI.
2. Ilnan
3. OcHOBHas 4acTh.
4. CMCOK IUTEPATYPBHI.
3ammra npoJonKaeTcss B TeYeHWe 3 MHUHYT, IIPH 3TOM KOPOTKO COOOILAIOTCS BBIBOJBI 110
IPOBEACHHOM paboTe, yKa3bIBaeTCs KpaTKOE COJIEpKaHUE IIPOEKTa.

Hmozosasa konmponvhana paboma 3a Kypc ¢puszuku 7 Knacca

1. ’KeHst roTOBUTCSI K COPEBHOBAHUSAM. MaKkCUMaJIbHO JOMYCTUMAsi Macca CIIOPTCMEHA, BBICTYIIA-
IOILIETO B €ro BECOBOM Kareropuu, coctasisier S0 kr. Onpeaennute MUHUMAIbHOE KOJUYECTBO KU-
JIOTPaMMOB, KOTOPO€ HYX)HO cOpocuTh JKeHe 1j1si TOro, 4To0bl €ro JOMYCTHIIM 10 COPEBHOBAHMIA.
Omeem 3anuwiume 8 Ke.

2. Ecnu B34Th HE 0YEHB KECTKYIO MPYKUHY 32 OJIUH KOHEI[ ¥ PACTIONIOKUTH €€ BEPTUKAIBHO, YTOOBI
OHa PACTSHYJACh TOJl COOCTBEHHBIM BECOM, a 3aT€M OTITYCTHUTh BEPXHHU KOHEI] MPYKUHBI, 32 KO-
TOPBIN €€ AeprKalid, TO MOXKHO 3aMETHUTh, UYTO HUKHUN KOHELl PY>KUHBI HAYHET MaJlaTh HE cpa3zy, a
Ha MTHOBEHHUE «3aBUCHET» B BO3ayxe. KakuM MeXaHWYECKMM CBONCTBOM TEJ MOKHO OOBSICHUTH
910 ABJIeHHEe? B 4€M COCTOHUT 3TO CBOMCTBO?

3. BaHs nbITaercs nepeBUHYTh MMAaHWHO Maccor 105 Kr, U eMy CTajo MHTEPECHO, KaKOBO 3Haye-
HUE CWJIbl TPEHUS, KOTOpOe JeiCTBYeT Ha nuaHuHo. Haiinure cuny TpeHus, eciu kodhduiment
tpenus 0,25. Yckopenue cBobogHoro manenus — 10 H/xr. Omeem 3anuwume 6 Hotomonax.
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4. Ha pucyHke npejacTaBiieH rpaduk 3aBUCUMOCTH MOAYJISl CKOPOCTH CIIOPTCMEHA OT BpeMeHu. Ka-
KOHM IIyTh OH Npo0esKai 3a NepBbIe 8 MUHYT ABWXKEHUS? Omeem 3anuwiume 6 KUI0OMEmMpax.

5. Bacs pemnn caenarb pacuér, KOrja eMy JIydille BBIXOAUTh U3 JoMa yTpoM. B 1ikose oH nomkeH
obITh B 8:20. ITyTh OT fOMa 10 OcTaHOBKH aBTOOYyca 3anuMaeT 10 MunyT. Bacs BbIsicHUI1, TO aBTOOYC
e/IeT Co cpeiHel CKopocThio 60 KM/4, myTh Mexay ocTaHOBKaMH 30 kM. OT OCTaHOBKH 1O ILIKOJIbI
ATy 5 MUHYT. B Kakoe BpeMs camoe no3ziHee Bacst 1oymkeH BbIMTH U3 oMa, YTOOBI OBITh B LIIKOJIE
BOBpeMsi? Omeem 3anuwiume 8 hopmame yacvl: MUHymol.

6. Pe0saTa pemmiIm cMacTepuTh IIOT U3 OpéBeH MIOTHOCTHIO 650 kr/M3 1 06BEMoM 0,15 M3, B ko-
MaHJly BXOAUT 6 uenioBeK. CKOJIBKO HYXKHO B35ITh OPEBEH, UTOOBI IUIOT OCTaBajcs Ha TuiaBy? Cuu-
TaTh, YTO B CPETHEM Macca Kaxa0ro yenoBeka 70 Kr, B3STbII Ha IJIOT Ipy3 (3anac MUTAHUS, CHAPSI-
xeHue) umeeT mMaccy 130 kr. Yurure, 4To KOIM4ecTBO OPEBEH JOMKHO OBITH LEIBIM YHCIIOM.

7. Hans pemuna npoBepuTh — CHpaBEUIUB JIM 3aKOH ['yka juist pe3uHKu ajisi Bosioc. B kabuHeTe
(bu3KKYU OHA B3sJ1a HA0OP OJTMHAKOBBIX TPY3UKOB Maccoii 1o 50 I KaXkIbIi U CTalla OBEIINBATh X
K pe3unke. Onpezenure, BBIMOIHAETCS JId 3aK0H ['yka

JUISL U3ydaeMon pe3uHKU? OTBET KpaTKO MOSICHUTE. V. KM/HA
14
12
10
b
f
4
2
0 2 4 6 gt
KonnuectBo noasenien- | J{nuHa pe3suHku, cM
HBIX TPY3UKOB
1 15
2 17
3 19
4 21
5 23

8. Kakoe maBieHHe OKa3bIBacT HA CHET MAJIbYMK MacCOi 48 KT, CTOSAIINI Ha JIbDKaX, €CIU JIJIMHHA
oJ1HOM KM — 1,6 M, a mupuHa — 10 cm. OTBET BBIpa3uTe B KUJIONACKAISX.

9. B nmaboparopuu 3aBojia B 3amasHHON KOJIOE M3 TOJICTOTO CTEKJIa XpaHuiach pTyTh. [lepen o1-
MPaBKOW PTYTH B MPOM3BOJCTBEHHBIN LI€X 3aBOJIa JAOOPAHTY OBLJIO MOPYUYEHO, HE BCKPbHIBAs
K010y, U3MEPUTh Maccy pTyTH. JJabopaHT ornpeaenui Maccy KoiObl C pTYThbIO U BHEIIHUNA 00bEM
xonOb1. i3smepenns nanu pesynsrat: m = 1,166 kr u V = 200 cm®. Vicnione3ys cnpaBodHbIE J1aH-
HbIE, Ta0OPAHT MPABUIBHO BEMUCIIUI MacCy pTyTH. [LIOTHOCTB pTyTH pp = 13,6 r/cM®, mIIOTHOCTS
crekna pe = 2,5 r/em’.
1) Onpenenure Maccy pTyTH B Koj0e€, €CIIM PTYTh 3all0JHsIAa BHYTPEHHEE IPOCTPAHCTBO KOJIObI
IIPAKTHUYECKU IIOJHOCTHIO.
2) Bo ckoisbko pa3 Macca pTyTH OoJIbllIe MacChl yCTON KOJI0b1? OKPYriauTe 10 COTHIX.
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OTBeT: 1)|—Kr; 2)B‘ pas.

10. Ha cTpoiike mecTHaAmaTUINTPOBOE BEAPO € IECKOM PABHOMEPHO ITOAHUMAIOT HA BBICOTY 22
MeTpa C TOMOIIbIO HEMOABUKHOTO 0JIOKa, 1eUCTBYs Ha BepEBKY ¢ cuioit 250 H. Yckopenue cBo-
O6oxHoro nagenus paBao 10 H/kr.

1) Kakyro paboTy coBepIIaer 3Ta cujia npu noabEMe Beapa?

2) Onpenenute Maccy IecKa B BEPE, €CIM OHO HAMOIHEHO NIECKOM JI0BEPXY, a HACHIITHAS IIOT-
HOCTh necka 1400 kr/m>,

3) Omnpenenute Maccy MycTOro Bepa, eciid npu noabéme noiroro Benpa KIIJ 6i1oka cocrapusier
96%.

OTBeThI Ha BOIIPOCHI 0OOCHYHTE COOTBETCTBYIOIIMMHE PACCYKICHUSIMU WK PEIICHHEM 3a/1auu

Hmoczosas konmpoavnas padoma 3a Kypc ¢pusuxku 8 knacca

1. ¥V Kpuctunsl cran ObICTpO pa3psikaTbess MOOUIIBHBIN TenedoH. Hanpspkenne, KoTropoe JOAKHO
MOJIaBaThCs MPU 3apsKe Ha TenedoH ¢ 3apsaHOro ycrpoiictsa, paBHo 3,1 B (ecim mogaBaemoe
HanpspKeHHe 0OJIbIIe YKa3aHHOTO 3HAUYEHUS, TO 3TO MOKET ObITh IPUUYMHOM MOPUYU aKKyMYJIsTOpa
TenedoHa, MPUBOJAAIIEH, B TOM YHCIIe, K ero ObicTpoil paspsake). Ha pucynke nzo0paxeHsl TpH
BosbTMeTpa. Onpeaennurte HeHy AeJIeHUs TOr0 BOJIbTMETPA, KOTOPBIM HAMITYUIIUM 00pa3oM Mo10i-
nér Kpuctune /i npoBepKH HampsKeHUs, MOAABAEMOT0 3apsAHBIM YCTPOMCTBOM Ha TenedoH.
Omeem Oatime 6 801bMax.

2. Yenosek, BBIMIS U3 PEKU MOCIE KylaHus, 1aXe B )KapKUM JIETHUM JIEHb OLIyIIaeT npoxiany (1
MO>KET MPOCTyauThes). brarogaps kakomy pusnueckomy sIBICHHUIO 3TO Ipoucxoaut? OObscHUTE
OMMCAHHBIN BhIIIE AP DEKT.

3. Kaxaple 2 cekyH/bl C TOBEPXHOCTH 3E€MJIM HCHAPSIETCS B CPEHEM OKOJIO 32 MUJIJTMOHOB TOHH
BOJIbI. BrIunciauTe, Kakoe KOJWYECTBO TEIUIOTHI TpeOyeTcs NJis MpeBpalleHus B Map BCEH 3TOU
BOJIBI, ecliu €€ ynenbHas Teruiora napooopaszoBanus 2300 k/[x/kr. OTBET BeIpa3uTe B MUJUTHAPIAX
kuiomkoyneit. Ogun mumunapa — 3to 1 000 000 000.

4. Ha Fpa(i)I/IKe IMOKa3aHa 3aBUCUMOCTE TEMIICPATYPbl HCKOTOPOT'O B€UICCTBA, N3HAYAJIbHO HAXO/NUB-

IIeTOCs B TBEPIOM COCTOSIHUM, OT TIOJIBEIEHHOTO K HEMY KOJIMYECTBA TEIUIOTHL. Haitnure yaenpHyto
TEIUIOTY IUIABIIEHUS 3TOro BemecTBa. Macca Bemectsa 0,4 kr. Omeem Oatime 8 [[ic/ke.

42



£ A

100 1 <zjz>
I
60t O,

404

0f 10 20 30 40 50 60 Qi

5. ¥V Iletu ecTh 1Ba deKTpOYafHUKA: OCNbIi 1 cHHUN. Ha OenoM yaifHuke HarmMcaHo, YTO €ro MOIII-
HocTh paBHa 1200 BT, a Ha cuHem Haanuch ctépiack. [IeTs 3axoTen y3HaTh MOIIHOCTh CUHETO Yaii-
Huka. OH HaOpaJl OJMHAKOBOE KOJIMYECTBO BOJBI B 00a YallHMKA U OJJHOBPEMEHHO BKJIIOYHUII UX.
benblii yaitHuk Bckumen 3a 6 MUHYT, @ CHHUNA — 3a 8 MUHYT. OnpeeanTe MOIHOCTh CUHETO Yaii-
HUKa, €CJIM OTEPSIMU TEIUIOTHI B 000UX CITydasx MOXKHO MpeHeOpeub (YaliHUKH ¢ TEPMOHU3OJISIIIHEH
KOpIyca B HACTOSIIIEE BPEMs JOBOJILHO IIUPOKO PACTIPOCTPAHEHBI).

6. Camblii ObICTpBIN B MUpe TU(T YCTAaHOBIJICH B TailBaHECKOM HeOockpéoe «Taitmaii—101». B aTom
3nanuu 101 stax, a kabuHa nudTra nogHUMaeTcs co cpeaHel ckopocTbio 16,83 m/c. Onpenenure
CPEIIHIOI0 MOUIHOCTb ABUTaTeNs JU(Ta, eciau Macca KaOuHbI ¢ maccaxupamu 550 kr. YckopeHue
cBoboanoro nagenust § = 10 H/kr. OtBer gaiite B kBT, oKpyriuB 110 11e0oro yucia.

7. Jlnst oTOTUIeHMs CeNbCKOTO oMa Oalyika pemia KynmuTh Ay0oBbeie npoBa. Korma atu apoBa
TUIOTHO CJIOKHWIJIM B capae, OHM 3aHsu 00bEM 4 kyOomeTpa. [lonbs3ysick npuBenéHHON TaOnHIIeH,
OIpeNienTe, Ha CKOJIBKO JTHEH XBAaTHT 3TOrO 3araca, €clid Jjs 00orpesa jioma B JeHb TpedyeTcs
KOJIMYECTBO TEIUIOTHI, paBHOe 200 M/Dx.

|MaTepnaJ1 I[pOBHHJ]OTHOCTL, RF/M?’HYI[eJILHaﬂ TENJI0Ta CropaHus, Mﬂm/xr‘
|[Exp 1450 15,5 |
ICocna 520 15,5 |
IBepésa l650 15 |
Ulucteennnma  |590 15,5 |
Ay6 |60 15 |

8. Ha pucyHke moka3aHo MOJIOKEHHE MAarHUTHOM CTPENKH, YCTAHOBJICHHOHN PSAAOM C JUIMHHBIM
IPSIMBIM ITPOBOJIOM, 110 KOTOPOMY TE€UET NOCTOSHHBIN 31ekTpruueckuil Tok |. IIpoBoaHuK pacmoso-
KEH MEePIEHIUKYIISPHO TUIOCKOCTH PUCYHKA, TOK B HEM TEUET «K HAMY, UTO 0003HAUEHO «TOUKONY.
YT0 npor30MIET C MArHUTHOM CTPEIIKOW, €CIIM U3MEHUThH HAIIPABJIIEHUE TOKA B IPOBOJIE HA MPOTH-
BomoJjiokHOe? OTBET MOSICHUTE.
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9. ®dpaza «OTaaTh MBAPTOBEI!» ACCOLUUPYETCS C MOPEM, KOpaOIsiMu U pukiTtoueHusiMA. EcTh 1Be
BEPCHHU MPOUCXOKACHUS CIIOBA IIIBAPTOBY»: FOJUIAHACKHUE CIOBA «Zwaar touw) O3HAYaIOT «TSDKE-
JBIN KaHaT», aHTIIMHCKHUE cioBa «shorey u «tow» — Oeper u Oykcup. Takum 06pa3om, MIBapTOBBIN
KaHaT — 3TO MPUCIIOCOOICHHUE [Tl TPUBS3BIBAHMS («IIBAPTOBAHUS, KaK TOBOPSIT MOPSKH) CyTHA
K IPUCTaHH WM K IPYTroMYy KOpaOJro BO BpeMs CTOSTHKH.

[IIBapTOBBIN KaHAT CBSI3aJU U3 JBYX pa3HbIX kaHaTtoB. OauH, Oojee TOJICThIN, UMEET JIMHEUHYIO
IJIOTHOCTS (T. €. MACCy €IMHULIBI TTUHBI) 2 KT/M. BTOpO#t KaHAT — MOTOHBIIIE — UMEET TUHEHHYIO
TI0THOCTH 1 Kr/M. Macca Bcero mBapToBOro kaHata okaszanach paBHa 15 kr. [Ipu aTom macca uc-
MOJIb30BAHHOT'O KyCKa 00Jiee TOHKOTO KaHaTa paBHA OJHOW TPETHU OT MACCHI BCEro IIBapTOBA.

1) KakoBa minHa UCIIOJIB30BAHHOTO KycKa 00Jiee TOHKOro KaHarta?

2) Haiinure cpeaHIo0 TUHEHHYIO TNIOTHOCTh BCETO MIBAPTOBOTO KaHaTa. OTBET OKPYIJIUTE A0 Jie-
CATBIX.

OTBert: 1) M; 2) KI/M.

10. B yaitHuk Hamuau 3 11 X0N0aHOW BoAbl mpu TemmnepaTtype 20 °C 1 mocTaBUiId €ro HA IUIUTY.
Korna uepe3 20 MuH Boja 3akunena, B YalHUK J0OAaBUIIM €€ HEKOTOPOE KOJIMYECTBO XOJIOAHOU
BOJIbI, TAKXE MMEBIIEeN HayanbHy0 TeMiepatypy 20 °C. Ilocne 3Toro Boga 3akurena BHOBb YEpe3
5 muH. CuuraiiTe, 4TO BCE BBIIEISEMOE ITUTOM KOJUYECTBO TEIUIOTHI COOOIIAETCS HarpeBaeMoi
Bozie. [lnotHoCcTh Bozsl 1000 kr/M3, €€ ynenbHas Temnoémkocts 4200 JIx/(xr - °C).

1) Kakoe koMuecTBO TeIIOTh MOTPEOOBATIOCH JIJIsl 3aKHUIIAHKS TIEPBOM OPIIMU BOIBI B YailHUKE?
2) KakoBa MOIIHOCTb IUIUTHI, €CJIM OHA HE MEHsAeTCA?

3) Kaxkoit 00bEM BOJIbI 100aBUIM B YalHUK? Omeem oams 6 1umpax.

Hanummre nosHoe pemieHne 3Tou 3a1a4uu.

11. Annpeit 3auHTEepecOBaJICA, Kak padoTaeT 3aps A caltoTa. B HayuyHO-TIOMYJISApHOHN CTaThe B
WHTEpHETE OBLIO HAITMCAHO, YTO 3apsiJl B3JIETaCT BBEPX 3a CUET B3PHIBA CIICIIMATHLHOTO BEIIECTBA B
natpose. Takxe AHIpel y3Hall, 4YTO CTaHAAPTHBIN 3apsil BECUT 1,2 KT 1 B3jeTaeT Ha BbIcOoTy 150 M.
B Toii ke cTaThe ObUTO HAaMKMCAHO, YTO YHEPTHUIO, BBIICISIONIYIOCS TIPU B3PHIBE, PUHATO U3MEPSIThH
B TPOTHJIOBOM DKBHUBajieHTe. Eciii rOBOPSIT, YTO SHEPTHs COCTaBIsAET | rpaMM B TPOTHUIIOBOM DKBH-
BaJIGHTE, TO 3TO O3HAYAET, 4TO BbiAenunach sueprus 4184 JIxx. YckopeHue cBOOOAHOTO MaJICHUS
10 H/kr. ConpoTuBieHnEM BO3AyXa MPH MIPOBEACHUH PAacUETOB MOKHO NMPEHEOpeyb.

1) PaccuuraiiTe 3HEpru, KOTOpas BbIAEIAETCSA IPHU B3PbIBE BELIECTBA B IATPOHE, U BHIPA3UTE €€ B
TPOTUJIIOBOM 3KBHUBaJIeHTe. CUMTalTEe, 4TO HAa OABEM 3aps]ia pacXolyeTCsl BCSI BBIAEIMBILIASCS ITPU
B3PBIBE HEPIUSl.

2) PaccuuTaiiTe CKOpOCTb 3apsiaa BOIU3H 3eMIIN.

3) Tak kak KOJIMYECTBO B3phIBUATOrO BEIIECTBA B Pa3HBIX IATPOHAX HEMHOI'O Pa3IMyYaeTCsl, TO CKO-
POCTb BbLIETA 3apsiia MOXKET ObITh OoJiblle pacy€THOM Ha 5%. Uemy nipu 3TOM OyAET paBHa BbICOTa
noabéma?
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Hmozosas konmpoavnasa paboma 3a Kypc ¢puzuxku 9 knacca

1.OTHOCHUTENILHO KAaKOTO Tejla MM YacTel Tena Imaccaxup, CUJISIILIMI B JABHIXYIICMCA BArOHC,
HaxoauTcCss B COCTOSAIHHUU moxos?

2. Ilpu paBHOYCKOPEHHOM JBUKEHHH CKOPOCTH Teia 3a 5 ¢ u3meHwiach ot 10 mM/c go 25 m/c.
Onpenenure yCKOpeHHe Tea.

3. Jlana 3aBHCHMOCTh KOOPIWHATHI OT BPEMEHU MpPHU paBHOMEPHOM JBWkKeHHH: Xx=2+31. Uemy
paBHBI HaYaJIbHAsI KOOPAWHATA U CKOPOCTH Tea?
4. Teno OBUXKETCS MO OKPYKHOCTU. Y KAKUTE HAIlpaBJICHUE YCKOPEHUs
(pucyHok 1).
A. yckopenus — 4,
b. yckopenus — 1;
B. yckopenus — 2;
I'. yckopenus — 3.

PHCyHOE 1

5. Iox peiicteueM cunsl 10H Teno asuxkercs ¢ yckopenueM Sm/c?. Kakosa macca Tena ?

6. 3emiist mpuTATHBaET K cebe nmoadpomeHHbil Mty cuioit 3 H. C kakoit cusioii 3TOT MsY Mpu-
TATUBAET K cede 3eMito?

7. Tenesxka Maccoi 2 KT JIBMXKYIIAsACS CO CKOPOCTBIO 3M/C M CTall- X,
KMBAETCS ¢ HEMOJIBHKHOM TENIEKKOW MAaccoi 4 KI' U CLEIUISETCS ¢
Heil. OnpeenuTe CKOPOCTh 00EUX TENIEKEK MOCIIE B3aUMOIEHCTBUSA? /'\

=]
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8. ITo rpaduKy 3aBHCHMOCTH KOODJAMHATBI KOJEONIOMIETOCS TEa -g4
OT BpeMEHHU (CM. PUCYHOK 82) OTpeeuTe aMIUTUTY Ty KOJIeOaH .

9. Kamepron uznydaet 3BykoByr0 BonHy umrHON 0,5M. KakoBa wactora konebanuii kamepToHna?
CkopocTb 3ByKa B Bozayxe 340 m/c.

10. CunioBo#t XapakTEpUCTUKOW MAaTHUTHOTO TOJIS SIBJISIETCS:
A. MarHMTHBINA MOTOK; b. cuna, neiicTByroias Ha TPOBOJHUK C TOKOM;
B. BekTOp MarHuTHON MHAYKIUH.

11. Onpenenure 4acTOTy 3NEKTPOMArHUTHON BOJIHBI JJIMHOM 3 M.
12. CKOIBKO IPOTOHOB COAEPKUT aTOM yriepoaa ¢ C ?

13. berra- uznyuenue- 310:
A. IOTOK KBaHTOB u3llydeHUs;  b. mOTOK siiep aroMa renus
B. IToTOK 3J1€KTPOHOB ; B
14. KBagpaTHasi paMKa pacnosioXkeHa B OJHOPOJHOM MAarHUTHOM IIOJE, :FH;_?—
KakK [0Ka3aHo Ha pucyHKe. HanpaBiieHHE TOKa B pAMKE YKa3aHO CTPEIIKAMU.
Kak HanpaBneHa cuia, JeHCTBYIOIIas HA CTOPOHBI a6 PaMKH CO CTOPOHBI ==
MarHUTHOTO NoJs?
A. IlepieHIMKYJISIPHO INIOCKOCTHU Y€pPTEXKa, OT HAC b ¢

b. IlepneHAMKYJISIPHO INIOCKOCTH YE€PTEXkKA, K HAM
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B. BepTukanbHO BBEPX, B IIIOCKOCTH YEPTEKA
I'. BepTukaiibHO BHM3, B INIOCKOCTH YepTEkKa

15. YcranoBuTe COOTBETCTBHE MEXAY (PU3MUECKUMH OTKPBITHSMHU U YYEHBIMU

OTtkpbITHE VYueHslii

A) 3aKoH o niepeauu AaBieHus kugakoctsmu 1) [Nackans

Y razaMu 2) Toppuueninu
b) 3aK0oH BCEMHPHOTO TATOTEHUS 3) Apxumen
B) otkpbiTHE aTMOC(hEpHOTO NaBIeHUs 4) HeroToH

16. YcraHoBuTE COOTBETCTBUE MEXAY NPUOOpaMH U (PU3MUECKUMU BEIMUYNHAMU

[Tpubop duznueckue BeTUYUHbI
A) IcUXpomeTp 1) naBneHue

b) manometp 2) CKOpOCTh

B) ciunometp 3) cuna

4) BIa)XHOCTh BO3yXa
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Pabouas nporpamma
yueOHOro npeameTa « XuMHsD),
BXOJSIIETO B 00513aTENbHYIO YaCTh
yueonoro miana OO0 MBOY r. Upkytcka COII Ne 19

[IpenmeTtHas obnacth: EcTecTBEHHO-Hay4YHbIE IPEIMETHI

Cpok peanu3anuy nporpaMmsl: 2 rojia

Cocrasurenu nporpammsl: [llakuposa A.A., OkpyxHoBa A.1.,
yuutens xumud MBbOY r. Upkyrcka COII Ne 19
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IlosicHUTEIBbHAA 3aNNCKA

[Iporpamma pa3zpaboTaHa B COOTBETCTBUU € TpeOOBaHHsAMU DenepanbHOro rocyaap-
CTBEHHOT'0 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO 0011ero oopazoBanusi, denepaabHOM
00pa3oBaTeIbHOI MPOrpaMMOil OCHOBHOTO OOLIEro 00pa3zoBaHus, ¢ YYETOM IIIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEIHET0 0011eT0 00pa3o-
Banusg MBOY r. Upkytcka COILI ¢ yriny6ieHHbIM U3y4eHUEM OTACIbHBIX peaMeToB Ne 19.

MecTo npeamera B y4eOHOM IUIaHe: YUeOHBIN MpeAMET 00s3aTeIbHON YacTH y4eOHOTO
iaHa.

HpeﬂMeTHaﬂ 00J1aCTh: CCTCCTBCHHO-HAYYHBIC ITPCIAMCTDLI

YpoBeHb NOATOTOBKH y4alIuxcsi: 0a30BbIil.

8 kmacc 9 kmacc
Kon-Bo yueOHbIX Henenb 34 34
Kou-Bo wacoB B HeAENIO 2 4/H 2 4/H
KosnruecTBo 4acoB B rof 68 68
Bcero 68 yueoHbIx Heaesn, 136 yacoB

JUist peanu3anuy MporpaMMbl HCIOJIB3YIOTCS CIAEAYIONUE YYEOHUKH U YYEOHbIE MO-
coOusi, JOMYILEHHbIE K MCIOJB30BAaHUIO NIPU PEATTU3ALUN UMEIOLIUX FOCYAapCTBEHHYIO aK-
KpeauTaluoo 00pa3oBaTeIbHBIX MPOrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, cpe-
Hero o0miero oOpa3oBaHUs OPTaHU3ALMSAMU, OCYIIESCTBISIIOIIUMHU 00pa30BaTEIbHYIO Jesi-
TEJIbHOCTb, MpUKkazoM Munnpocsemienus ot 21.09.2022 Ne 858:

Epemun B.B., Ky3emenko H.E., J[Ipo3nos A.A., JIlynun B.B. Xumus. | 8 knacc
8 knacc. - M.: «IIpocsemenue», 2022. — 287 c.

Epemun B.B., Ky3emenko H.E., J/Ipo3nos A.A., JIlynun B.B. Xumus. | 9 knacc
9 knacc. 11-e uzmanue - M.: IIpoceemenue, 2022. — 270 c.

Ilesn n3yyeHUss XUMHUU B CPEIHEN LIKOJIE:

1) dbopmupoBaHue yMmeHuUs BUACTh U IOHUMATh [IEHHOCTh 00pa30BaHusl, 3HAUUMOCTh XUMH-
YECKOTO 3HAHUS JIJISl KAXKIO0TO YeJI0OBEKa, HE3aBHUCHMO OT €r0 MPO(PECCUOHAIBLHOMN JIeATeNhb-
HOCTH;

2) popmupoBaHue yMEHHsI pa3nnyaTh (HaKThl U OIICHKH, CPABHUBATH OLIEHOYHBIE BHIBOIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C OINPEICIICHHON CUCTEMOM 1IEH-
HOCTeH, popMyIHpOBaTH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

3) dbopmupoBaHKE LIETOCTHOTO MPEACTABICHUSI O MUPE U POJIM XUMHH B CO3/IaHUU COBpE-
MEHHOM €CTEeCTBEHHOHAYYHOW KApTHUHBI MHPA; YMEHHUS OOBSICHATH OOBEKTHI M MPOLIECCHI
OKpYXarollleld JAEHUCTBUTENBHOCTH (MPUPOJHOM, COLMAIBHOM, KYyJIbTYpHOH, TEXHUYECKOM

CpC,Z[BI), HCIIOJB3YA JIA 3TOIr0 XUMHWYCCKHUE 3HAHUA,
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4) nproOpeTeHne onbITa pa3HOOOPa3HOH AEATEIbHOCTH, ONBITA IO3HAHKS M CAMOIIO3HAHUS;

KITFOYEBBIX HABBIKOB, HIMEIOIINX YHUBEPCATbHOE 3HAUEHHUE JIJIS1 PA3IUYHBIX BUAOB JIEATEIb-
HOCTU (HABBIKOB PEIICHUS MPOOJIeM, MPUHATHS PEUICHHM, MOUCKa, aHANIU3a U 00pabOTKU
MHPOpPMAaLIMK, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB M3MEPEHHI, HAaBBIKOB COTPYIHHYE-
CTBa, HABBIKOB 0€30I1aCHOT0 OOpAIlCHHMS C BEIIECTBAMU B TOBCEIHEBHOM KU3HN).

Jlannast pabouasi mporpamMma paccuuTana Ha 2 yaca B HeJiento. OO01ee yucio yueOHbIX
4acoB 3a roj] o0ydeHus cocrasiisieT 136 yacos.

Ilnanupyemoie pe3ynomameol 0C60€HUA NPOZPAMMBL O XUMUU HA YPOGHE OCHOBHO20 00-
we2o oopazoseanus

JINYHOCTHBIE pe3yJbTarTrbl

JIMYHOCTHBIC PE3YJIbTaThl OCBOCHHA IIPOIpaMMbl OCHOBHOI'O 06III€I‘O O6pa3OBaHI/IH JOCTHUI'a-
OTCA B XO04€ O6y‘—I€HI/I$I XUMHUHU B CAUHCTBC y‘—IG6HOﬁ U BOCITUTATECIbHOM ACATCIBHOCTH B CO-
OTBCTCTBHH C TpaJULIUOHHBIMU pOCCHﬁCKHMH COMUOKYIIBTYPHBIMH U NYXOBHO-HPABCTBCH-
HBIMH OCHHOCTAMMU, IIPUHSATBIMU B O6H_IGCTB€ IMpaBUJIaMHU U HOPpMaMU IIOBCACHUS U CII0CO0-
CTBYIOT IIponeccaM CaMOIIO3HaHHWA, CAMOPA3BUTHA U CONAIN3allun 06yqaronmxc;[.

JImyHOCTHBIC PE3YJIbTAThI OTPAKAIOT TOTOBHOCTD o6yqa101u1/1xcsl PYKOBOJACTBOBATHLCA CUCTC-
MOM MO3UTHUBHBIX OCHHOCTHBIX OpI/IGHTaI_[I/Iﬁ " paCIUPCHUC OIIbITA ACATCIIBHOCTHU Ha €€ OC-
HOBC, B TOM 4YHCJIC B 4aCTH:

1)maTprMoTH4ecKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOIICHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U HAyYHOMY
HACJIEUI0, TOHUMAaHUs 3HAYEHUS! XUMUYECKON HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(MOpMAIEN O MepeoBbIX JOCTUKEHUSAX U OTKPHI-
TUSX MHUPOBOM M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOICTBE MUpa U 0OIIECTBA;

2)rpaskaaHCKOro BOCIIUTAHUS:

MPECTABIICHUS O COLIUAJIBHBIX HOPMAaX U MTPaBUIaxX MEXJIMYHOCTHBIX OTHOIICHUHN B KOJUICK-
THBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0Ba-
TEJIbCKOM, TBOPYECKOM U IPYTUX BUJAX JIEATEIHBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COB-
MECTHOM JESATEeILHOCTH TIPH BHITIOJIHEHUH YYEOHBIX, IO3HABATEIIbHBIX 3a/1a4, BHITTOJTHCHUH
XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN YIECOHBIX MTPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMA-
HUIO ¥ B3aMMOIIOMOIIM B MPOIECCE ITOU YyUEeOHOM JesTeIbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEJICHUE U MOCTYIIKU CBOMX TOBAPHUILIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM
C YU4E€TOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3)LIEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PCHYCCKUC NIPCACTABJICHUA O BCUICCTBC U XUMHYECKOU pc€akuun, COOTBETCTBYIO-
e COBPCMCHHOMY YPOBHIO PAa3BUTHA HAYKHM W COCTABJIAIOIIMC OCHOBY IJIA IMMOHHUMAHUWA
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CYILIHOCTH HayYHOH KapTHHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3-
BUTHS IPUPO/JIbI, B3aUMOCBSI3AX YEJIOBEKA C MPUPOJHOM Cpeoi, O pOJIU XMMHUHU B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHbIE MOTHBBI, HAMPABICHHBIC HA MOJyYE€HUE HOBBIX 3HAHUH 10 XUMUU, HE0O-
XOJUMBbIE AJ1s1 O0BSICHEHUS HAOIIOAAEMBIX ITPOLIECCOB U SIBJICHUI, T03HABATEIbHOU, HHOP-
MAaI[MOHHOM M YUTATENbCKON KYJIBTYpbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIBHON PaOOTHI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, TOCTYIHBIMH TEXHUUYECKUMH CPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K 00YUEHHUIO ¥ IO3HAHUIO, TF0003HATENIbHOCTh, TOTOBHOCTh M CHOCOOHOCTD K CaMO-
o0Opa30BaHMIO, IPOEKTHOM M UCCIENOBATENbCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIIPaBJIECHHOCTH U YPOBHS 00y4Y€HUS B aJIbHEHIIEM;

4)(popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 KW3HU, OCO3HAHME TOCJIECICTBUN W HENPUITHUE BPEIHBIX MPUBLIYCK
(ynotpe0bieHust ankorosisi, HAPKOTUKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIFOAEHUS MPaBUII
0€30MacHOCTH MPU OOpAIIEHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5)Tpy10BOro BOCIMTAHMS:

HMHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO mpodeccuit u Tpyaa pa3iudHOro poja, yBakeHue K
TPYAY U pe3yJibTaTaM TPYJIOBOU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS IIPE-
METHBIX 3HAHUM MO XUMHH, OCO3HAHHBIN BHIOOP MHANBUIYAIHHON TPAEKTOPUU MPOJIOIIKE-
HUsI 00pa30BaHUs C YUETOM JIMUHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEH-
HBIX UHTEPECOB U MOTPEOHOCTEHN, YCIIEITHON MPOPECCUOHAIBHOMN NESITEILHOCTH U PA3BUTHS
HEOOXOJIMMBIX YMEHUN, TOTOBHOCTh aaliTUPOBATHCS B TPOPECCUOHATILHON CpeIe;

6)3K0J10rH4eCcKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1eJIECOO0pa3HOe OTHOIIEHHE K MPUPOJIEC KaK MCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHUS, IOHUMaHNE IICHHOCTH 37J0POBOTO U 0€301TacHOT0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PM3MYECKOMY M IICHXHYECKOMY 370POBBIO,
OCO3HAaHME IIEHHOCTH COOJIIOJICHHS IMPpaBHJI 0€3011aCHOTO IOBEICHMS IIPH paboTe ¢ BeIle-
CTBaMH, a TaK)KE€ B CUTYyaIUAX, YTPOKAIOITUX 3I0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOJIy4aeMble MPU U3yUYEHUN XUMUH, JJIs1 PEeIeHUs 3aad,
CBSI3aHHBIX C OKPY’KaIOLIEW NPUPOJHON CPEoH, Ui MOBBILIEHUS YPOBHS dKOJIOTHYECKON
KYJBTYpbI, OCO3HAHUS II100aIBHOTO XapaKTepa SKOJIOTMUECKUX MPoOJIeM U MyTel UxX perie-
HUSI TIOCPEICTBOM METOJAOB XMMHH, SKOJIOTUYECKOTO MBIIUIEHUS, YMEHHS PYKOBOACTBO-
BAaTbCS UM B IIO3HABATEIbHOM, KOMMYHHUKAaTUBHOW U COLIMAIIBHOW MPAKTHUKE.

MeTanpeamMeTHblie pe3yabTaThl
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B cocTaBe MeTanpeIMETHBIX PE3yJIbTaTOB BBIAEISAIOT 3HAUUMBIE 11 (POPMHUPOBAHUS MUPO-
BO33pEHUsl OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHs, MPHUHIIMII, TUIIOTe3a, (DaKT, CUCTeMa,
MPOLIECC, IKCIIEPUMEHT U Jp.), KOTOPhIE UCTIONB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUMN U3 ATUX NPEAMETOB (POPMUPOBATH IIPEICTaBIIE-
HUE O [EJIOCTHOW HAyYHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE yueOHbIe EeHCTBUS (TI03HaBa-
TEJIbHbIEC, KOMMYHUKAaTUBHBIE, PETYJISTUBHBIE), KOTOPbIE 00eceunBaoT ((OPMHUPOBAHUE TO-
TOBHOCTH K CAMOCTOSITEJIBHOMY IUIAHUPOBAHUIO ¥ OCYLIECTBICHHUIO yUEOHOU 1EATEIBHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornueckue 1eiicTBUA:

YMCHH: UCIIOJIB30BATh IMMPHUCMBI JIOTHYCCKOT'O MBIIIJICHUA IIPU OCBOCHUHU 3HAHMU: PACKPLI-
BaThb CMBIC]I XMMHUUYECCKHUX ITOHSITUH (BLII[GJ'IHTB X XAPAKTCPHBIC IIPU3HAKH, YCTAHABJIMBATDH
B3aMMOCBA3b C APYTHMHU HOHHTI/IHMI/I), HCIIOJBb30BAaTh IIOHATHA JJIA 00BICHECHUS OTACIBHBIX
CI)aKTOB u HBHGHHﬁ, BBI6I/IpaTB OCHOBAHHA U KPUTCPUHU JJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I XUMHWYCCKHUX BC-
meCTB U XUMHNYCCKHUX peaKuHﬁ, YCTaHaBJIIMBATh IPHUYHUHHO-CICACTBCHHBIC CBA3U MCKIY
00BEKTaMH HU3Yy4YCHUS, CTPOUTD JIOTUUCCKUC PACCYIKICHUS (I/IHI[}IKTI/IBHble, ACAYKTHBHBIC, 110
a”HaJior HH), JACJIaThb BBIBOJbI M 3aKJIFOUYCHMUS,

YMEHHUE MPUMEHATH B IIPOLIECCE TO3HAHUS MOHATHS (IPEIMETHBIE U METAIIPEAMETHBIE), CUM-
BOJINYECKHUE (3HAKOBBIE) MOJIENH, UCTIOIb3yEMbIE B XUMHUU, IPE0OPa30BbIBATH HIMPOKO MPU-
MEHSEMbI€ B XUMHUHU MO/JIEIbHBIE MTPEACTABICHHUS — XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA),
XUMHUYecKas popMysia U ypaBHEHUE XUMUYECKON peaklui — IPU PEIIeHUH Y4eOHO-TT03Ha-
BATEJIbHBIX 33144, C YYETOM 3TUX MOJEIIbHBIX MPEICTABICHUMN BBISABIATH U XapaKTEPU30BaTh
CYILIECTBEHHbIEC TPU3HAKH U3yYaEMbIX 00BEKTOB — XMMUUECKUX BEILIECTB U XUMUYECKUX pe-
aKUUH, BBISBIATH 00IME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSA3H U NMPOTHUBOPE-
Yy B U3y4aeMbIX IPOLECCAX U SABJICHUAX.

Ba3oBrIe ucciieqoBarejLCKue J1elCTBUA:

YMEHHUE HCIOJIB30BaTh [OCTABJIEHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA IIO3HAHUs, a
TaK)K€ B KaUYeCTBE OCHOBBI /Uil (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BbI-
CKa3bIBa€MbIX CYXXICHUM;

MpUOOPETEHUE OMBITA TI0 TIAHUPOBAHUIO, OPTAHU3AINH U TPOBEICHUI0 YUSHUUECKHUX DKC-
MEPUMEHTOB, YMEHUE HAOJIOJATh 32 XOJ0M MPOLECCa, CAMOCTOSATEIBLHO MPOTHO3UPOBATh
€ro pesyinbTaT, GOopMyIUpOBaTh 000OIIEHHS W BBIBOJLI 1O pe3yJbTaTaM MPOBEICHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATh OTUET O MPOJIEIaHHOMN padoTe.

Pabora c undgopmanmeii:

yMEHHUE BBIOUPaTh, aHATTM3UPOBATH M UHTEPIIPETUPOBATH MHGOPMAIIUIO PA3INYHBIX BUIOB U
dbopm mpecTaBIeHus, TOTy4aeMy0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpa-
Typa XUMHUYECKOTO COJIep KaHusl, CIPaBOYHbIE TOCOOUS, peCypChbl UHTEPHETA), KPUTHUECKU
OLIEHHMBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;
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YMEHHE TIPUMEHATH Pa3InYHbIe METOABI M 3aMPOCHl TIPU MOUCKE U 0TOOpe MHPOpMaIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX ISl BBHITIOJHEHUS YU4€OHBIX M MTO3HABATEIbHBIX
3a/1a4 OMpeeICHHOTO THITA, TPUOOPETEHHUE OIBITA B 00JIACTH MCIIOJIB30BaHUS HH(OpMAITH-
OHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJCHUE KYJIbTYpOW aKTUBHOTO HCIOJIb30BAHUS
Pa3TUYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (GOpPMY Tpe/I-
CTaBJICHUs WHGOPMAIMK M WIUTFOCTPUPOBATH PEIIaeMble 33aa4d HECIOXHBIMH CXEMaMH,
auarpaMMaMu, IpyrumMu hopmMamu rpaduKi B IX KOMOWHAITUSIMU;

yMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATH B MpOIEcce YYeOHOM U MCCIeA0BaTEeIbCKOM Jies-
TETLHOCTH WH(POPMAIUIO O BIUSHUU MPOMBIINUICHHOCTH, CEIHCKOTO XO3SIMCTBA M TPaHC-
MOpTa HA COCTOSIHUE OKPY>KAIOIIEeH MPUPOTHOMN CPeIbI.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

yMEHHUS 3a7aBaTh BOIPOCHI (B X0Ji¢ Auanora u (Miau) JUCKYCCHUH) TI0 CYIIECTBY OOCyXaae-
MOM TeMbl, (POPMYITUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBLHO BBITIOJHEHUS MPE/JI0KEH-
HOM 3aJ1a4u;

YMEHUS MPEJICTABIIATE IMOJTYyUYEHHBIE PE3YIbTAThl IO3HABATEIHPHON JCSITEIIBHOCTH B YCTHBIX
Y MUCbMEHHBIX TEKCTaX; J€JIaTh IPE3ECHTAIUIO PE3YJIbTATOB BHIMOIHEHUS XUMHUECKOTO IKC-
nepuMeHTa (J1JabopaTOPHOIO OMbITA, TA00PATOPHON PabOTHI MO UCCIIECTOBAHUIO CBOMCTB Be-
IIECTB, Y4EOHOTO MPOEKTA);

yYMEHHS Y4eOHOI0 COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEILHOMN U UC-
CJIEIOBATEILCKON JEATEIbHOCTH MPU PEIICHUH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE ydeTa
OOIIUX MUHTEPECOB U COIJIACOBAHUS MO3ULIUM (00CYyX AEHUS, OOMEH MHEHUSIMU, MO3TOBbBIC
ITYPMbI, KOOPJIMHALINSI COBMECTHBIX JACHCTBUI, ONpEIeICHNEe KPUTEPUEB 10 OLIEHKE Kayde-
CTBa BBITIOJIHEHHOW PabOTHI U JIp.).

PeryasiTuBHbIE yHUBeEpCAJIbHbIEe Y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSATEIILHO OMPEACIATh e IeATeIbHOCTH, TJIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MIPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JCSATEIHHOCTH, BHIOUPATH
HanOosee 3¢ PeKTUBHBIE CIOCOOBI PeIIeHUsT YUeOHBIX U MTO3HABATEIBHBIX 3a]1a4, CAMOCTOSI-
TEJLHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIM aITOPUTM JIEHCTBUMA MPU BHITIOJN-
HEHUU 3aJIaHU C y4E€TOM TOJIyYCHHS HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIEeCTBaX
Y PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJIYICHHOTO PE3yibTaTa 3asBJICHHOM eI, YMCHHE
MCIIOJIH30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbIe B YCIOBUU 3aIaHUN.

IIpeameTHbIE pe3ybTATHI

B coctaBe mpeMETHBIX PE3yIBTATOB MO OCBOCHUIO 00S13aTEILHOTO COACPKAHUS, YCTAaHOB-
JIEHHOTO JaHHOM (enepanbHON paboyeil MporpaMMoii, BBIACISIOT: OCBOSHHBIE 00yUaroIIu-
MUCS HAy4YHBIE 3HAHUS, yMEHUS U CIIOCOOBI ICHUCTBUH, CTIEIIMPUIESCKUE TS PEIMETHOM 00-
7acTu «XUMUS», BUIBI NEATEITLHOCTH TI0 TIOTYyYEHHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH,
peoOpa30BaHUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIHSX.
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8- ki1acce

K koHiy o0yueHust B 8-M KJjiacce MpeMETHBIE pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUH:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHSATHN: aTOM, MOJIEKYJIa, XUMHYE-
CKHM 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HE-
OJTHOPOJIHAs1), BAJIGHTHOCTh, OTHOCHUTEJIbHAsS aTOMHAsi U MOJIEKYJIIpHasl Macca, KO-
JIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MAaccoBas JOJII XMMHUYECKOTO JJie-
MEHTa B COEIMHEHHH, MOJISIPHBIM 00BEM, OKCHJI, KUCJIIOTA, OCHOBAHUE, COJIb, dJIEK-
TPOOTPUIIATEIILHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peaklus, KiiaccuuKaims
pEeaKIMii: peakliMyi COCAMHEHMS, PEAKIIUK PA3JI0KEHNUS, PEAKIUHU 3aMELCHUs, PEaK-
U1 00MEHa, 9K30- 1 YHI0TEPMUYECKUE PEAKIIUH, TETUIOBOU APPEKT peaklnu, ]1po
aToMa, 3JIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTallb, pPalnyC aTOMa, XUMUYECKast
CBsI3b, IIOJIIPHAsl U HEIIOJSPHAs KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, HOH, KaTHOH,
aHMOH, PacTBOpP, MaccoBasi JI0JId BeLIECTBa (MIPOLIEHTHAs KOHIEHTpalus) B pac-
TBOpE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHUX IOHATUNA U IPUMEHSATD 3TU
MOHATHUS NIPU OMMCAHUHU BEIIECTB U UX MPEBPALLCHUN;

¢ HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJI BELIECTB U YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

e OIpENENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX, CTEIEHb
OKHUCJIEHHS] 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAJJICKHOCTh BEIIECTB K
OTPEICICHHOMY KJIacCy COeIMHEHUM 110 (popMysiaM, B XUMUYECKOM CBSA3U (KOBa-
JIEHTHAs! ¥ MOHHAsI) B HEOPTAaHMYECKUX COCANHEHUSX;

« packpsiBath cMbIci [lepuoanueckoro 3akona J1.M. Menneneesa: 1eMOHCTPUPOBATH
NIOHUMAaHUE MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHYECKUX 3JIEMEHTOB OT UX
noJsioxkeHus B lleproaudeckoit cucteme, 3aKOHOB COXPaHEHUS! MacChl BEILIECTB, 10-
CTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHS, 3aKOHAa ABOTraapo;

 OIMCBHIBATh U XapaKTepU30BaTh TaOIMuHy0 Gopmy [leprnoauueckoit CUCTEMBI XU-
MHUYECKHX 3JIEMEHTOB: paziinyarh MOHATHUS «rJaBHas noArpynna (A-rpynma)» u
«mobouHas noarpynna (b-rpymnma)y», Masasie 1 00JbIINE TEPUO/IBI, COOTHOCUTH 000-
3HAYEHUA, KOTOpble UMeroTca B Tabiuie «llepuoanueckas cucreMa XMMUYECKHUX
aneMeHToB .. MeHneneeBa» ¢ YNCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSL AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsij SApa, 00IIEe YUCIIO JIEKTPOHOB U pacipe-
JIeJIeHUE UX IO SJIEKTPOHHBIM CJIOSIM);

o KJAcCU(UIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMUYECKUE BEUIECTBA, XUMUYE-
CKH€ peaKIMH (110 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIUU BEILECTB, I10 TEIJI0-
BOMY 23 dekTy);

¢ XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMUUECKHE CBOMCTBA BEIIECTB Pa3IUYHbBIX
KJIACCOB, MIOATBEPK1as1 ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHHUI COOTBET-
CTBYIOIIIMX XUMUYECKUX PEAKIUH;

e IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX PEBPALLECHUN B PA3JINYHBIX YCIOBUSAX;
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e BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCo-
BYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa MO (HopMyIie COeAMHEHNs, MaCCOBYIO JIOJIO BE-
IIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 0 YPABHEHUIO XUMUYECKON peaKkIuu;

e TPHUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTEIBHON E€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IlIeHne, CUCTeMaTH3alllI0, KJIACCU(PUKALINIO, BBISBICHHUE IPHU-
YUHHO-CJICACTBEHHBIX CBSA3EH — JJI U3YUYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX Pe-
aKIUi, €CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUSI — HAOJI0/ICHHE, U3BMEPEHUE, MO-
JeIUPOBaHUE, YKCIIEPUMEHT (peabHbIN U MBICJICHHBIN );

e CJIEIOBATH MpaBUJIAM MOJIb30BAHUSI XMMHUECKOU MOCY10M U J1abOpaTOpPHBIM 000pPY-
JIOBAaHUEM, a TaKKe MpaBuiaM OoOpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUM C WH-
CTPYKILMSMU MO BBITIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KUCIOPO/Ia), TPUTOTOBICHUIO
PacTBOPOB C OMPENCICHHON MacCOBOM J0JIEN PACTBOPEHHOTO BEILIECTBA, IIAHUPO-
BaTh U MIPOBOJIUTH XUMUYECKHE FKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB I1IE-
JIOYEH U KUCJIOT C MOMOILBIO MHANKATOPOB (JaKMyc, (heHOIPTanernH, METHIIOPAHXK

u ap.).
9-i1 KJ1ace

K xoHiy o6yuenus B 9-m kJjacce mpeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

¢ PAaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKHI JJIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJIOAKHOE BELIECTBO, BAJIICHT-
HOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKasi peaklus, Xu-
MUYECKasi CBA3b, TEIJIOBOU 3((DEKT peakinu, MoJb, MOJSIPHBIA 00BEM, PacTBOD,
AIEKTPOJIUTBI, HEIJIEKTPOIUTHI, JIEKTPOJIUTHUECKAS AUCCOLMAIUS, PEAKIIUA HOH-
HOTO 0OMEHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIC U HEOOpATUMBbIEC
peaKIuu, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIMH, OKUCIUTEIb, BOCCTAHOBH-
TeJlb, OKUCIICHUE W BOCCTAHOBJICHHE, aJJIOTPOINUS, aM(POTEPHOCTh, XUMHUUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAs, METAJTMYECKAs ), KpUCTAJNIMUECKas perieTka, Koppo-
3Usl METAJIJIOB, CIUJIaBbl, CKOPOCTh XUMUYECKOW PEaKIUU, MPECTbHO JOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

e WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U MMPUMEHSTH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

¢ WCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBICHUS (JOPMYJT BEIIECTB U ypaB-
HEHUM XUMHYECKUX PEAKIIUN;

o ONPEACNSITH BaJEHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKHUX AJIEMEHTOB B COEU-
HEHUSIX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTD BEILIECTB K OMPEICIICHHOMY KJIacCy
COEIMHEHUI 110 (popMyiaM, BUJ XUMHUECKOW CBSI3U (KOBAJICHTHAS, MIOHHAS, METAJI-
JUYecKas) B HEOPraHM4eCKUX COSAMHEHUSIX, 3apsi]l MOHA 10 XUMUYEeCKoi hopmyiie,
XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX COSTMHEHUH, TUI KPUCTaJ-
JUYECKOU pelIeTKH KOHKPETHOTO BEIEeCTBA;

« packpbiBaTh cMmbIch llepuonnueckoro 3akona [[.M. MenneneeBa u 1eMOHCTpHUPO-
BaThb €ro MOHUMAaHUE: OMUCHIBATh U XapaKTEpU30BaTh TabinyHyto ¢popmy Ilepuo-
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JUYECKON CUCTEMbBl XMMUYECKUX AJIEMEHTOB: Pa3jindaTh HNOHATHUS «IJIABHASI MOJ-
rpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpynmna)», mansie u 607bIIKE TIE-
PHOJIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPBIE UMEIOTCS B MIEPUOINIECKON TabmuIIe,
C YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (CO-
CTaB U 3apsij AApa, 00IIee YUCIIO IEKTPOHOB U PACHPECIIEHUE UX 10 3JIEKTPOH-
HBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHMH B IpeJenax MajblX NEPUOJIOB U INIABHBIX MOATPYII C YYETOM
CTPOEHHMSI UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMUUYECKUE AIIEMEHThI, HEOPraHUYECKHUE BELECTBA, XUMUYE-
CKHE PEAKIHH (110 YUCITY U COCTaBYy YHYACTBYIOLIUX B PEAKIMH BEILIECTB, MO TEIJIO-
BOMY 3 (EKTY, 10 U3BMEHEHUIO CTENIEHEN OKUCIEHUSI XUMUUECKUX DJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUIECKIE XUMUYECKUE CBOMCTBA
IPOCTBIX M CIIOXHBIX BEIIECTB, MOATBEPK/1as ONKUCAHUE MPUMEPAMU MOJIEKYJISIp-
HBIX 1 MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUI;

COCTABJISITh YPABHEHUS JEKTPOJIMTUYECKON TUCCONMALMU KUCIOT, IEI0YEH U CO-
JieH, TIOJIHBIE U COKpAIleHHbIE YPaBHEHHUS PEaKIMi MOHHOTO OOMEHA, ypaBHEHUs
peakinii, NOATBEPKAAIOIINX CYHIECTBOBAHUE I'€HETUYECKON CBSI3M MEXAY BeEIle-
CTBaMH Pa3JIUYHbIX KIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI TOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ATUX PEeaKIUii;

IPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXHOCTH
IIPOTEKaHUS XMMUYECKUX NTPEBPALICHUI B PA3JIMYHBIX YCIOBUAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAcCo-
BYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA M0 (HOpMyJie COeAMHEHNUS, MaCCOBYIO JIOJIO BE-
IIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN peaKIuu;
co0JIroAaTh MpaBuiia MOJIb30BaHUs XUMUYECKON TTOCYI0M U JJaOOpaTOpHBIM 000pY-
JIOBAaHUEM, a TAKXKE MpaBujIa 0OpalIeHus C BEUIECTBAMU B COOTBETCTBUU C MHCTPYK-
LUSIMH T10 BBIMOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U CO-
OMpaHUIO ra3000pa3HbIX BELIECTB (AaMMHUAKa U YTIIEKHUCIIOTO ra3a);

MPOBOJIUTh PEAKINH, MOJITBEPKAAIOLIME KAaueCTBEHHBIM COCTAaB PA3JIMYHBIX Be-
IIECTB: PACIO3HABATh OMNBITHBIM MYyTEM XJOPHUA-, OPOMHUI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbhar-, THAPOKCUI-UOHBI, KATUOHBI AaMMOHUSI I HOHBI U3Y-
YEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHWYECKUX Be-
IIECTB;

IIPUMEHSATH OCHOBHBIE OIEPAIMU MBICIUTEIBHOMN IE€ATEIbHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IeHNE, CUCTEMAaTU3alIMIO, BBISBIIEHUE MPUUUHHO-CIIEACTBEHHBIX
CBSI3€M — JUISI U3YYEHUs] CBOMCTB BEILECTB U XUMUUYECKUX PEAKLIUM, ECTECTBEHHO-
Hay4YHbIE METOJIbl TO3HAHUS — HAONIOICHHE, U3MEPEHUE, MOJICTUPOBAHKE, IKCIIE-

PUMEHT (peajbHbI U MBICJICHHBIN).

Conep:xanue yueOHOT0 npeaMera

8 kiaacc
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BBenenne. Mecto xumuu cpeau ecrecTBeHHbIX Hayk. [Ipeamer xumuu (1 4)

Tema 1. IlepBoHavyajibHbIe XUMHUYeCKUe MOHATHUA (16 1)

BemectBo. UucThie BemecTBa U cMecu. Metoasl pasaeneHus cMeceit (punbTpoBanue, OT-
CTauBaHUeE, BbIIapUBaHUE, IEPETOHKA).

AToMHO-MOJIEKyJIsIpHOE yueHue. 3HaueHnue padot M. B. JlomonocoBa u JIxk. [lansToHa s
(bopMHUpPOBaHUS ATOMUCTUYECKOTO MUPOBO33PEHUS.

XHUMUYECKHUI 3JIEMEHT Kak BHJ aTOMOB. CHMBOJIBI 3JIEMEHTOB. PaciipocTpaHEeHHOCTh 3Jie-
MEHTOB Ha 3€MJIE U B KOCMOCE.

Monekyna kak Melbyaiias yacTHIla BEUIECTBa, 00Jafaromias ero XUMHYECKUMHU CBOM-
cTBaMu. BelllecTBa MOJIEKYIJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA CO-
CTaBa BEUIECTB, UMEIOIINX MOJIEKYJISIPHOE CTpoeHHe. XuMuueckue GopmMyiibl. BaneHTHOCTD.
CocraBnenue (HopMyJs O BAJIECHTHOCTH.

Maccol aToMOB U MOJieKyJI. [ToHsATHE 00 OTHOCUTENBHON aTOMHOM U MOJIEKYJISIPHOM Macce.
IIpocTeie u cnoxHbIe BemecTBa. MeTtaiuibl 1 HeMeTauibl. OpraHn4eCKUe U HEOPTaHUYECKUE
BEILIECTBA.

N3menenus, npoucxoasamme ¢ BemecrBaMu. PU3HUECKHE SIBJIEHUS U XUMUYECKUE PEAKITUY.
[Ipr3HaKK XUMUYECKUX PEAKINN. XMUMUYECKHE MPOLECCH B OKPYKAIOIIEM HAC MHUPE.
3aKOH COXpaHEHHUsI MacChbl BELIECTB. Y PAaBHEHHE XUMHUUYECKON peakiuu. OCHOBHBIE THUIIbI
XUMHUYECKUX PEaKluil: pa3joKeHue, COeqUHEHHE, 3aMelleHne, oOMeH. Beruncnenue oTHo-
CUTEJIbHOM MOJIEKYJIIPHOM Macchl BellecTBa 1o (popmysie. Beruucienrne MaccoBoii 1011 3i1e-
MEHTa B XUMUYECKOM COEJIMHEHUH.

Jlemoncmpayuonnste onvimpl. O0pa3ibl MHAUBUAYATHHBIX BEIIECTB (METAJIBI, HEME-
TaJUIbl, CJIOXHBIE BEIIECTBA) U CMecei (pacTBOpbI, TpaHuT). ['operune maruus. Kunenue
cnupta. 'openue cnupta. OnbIThl, HOATBEPKIAIOITNE 3aKOH COXPAHEHUSI MACChl BEIIECTB.
O6pazoBaHue aMMHaKa MpU PacTUPAHUM CMECH TallleHOW M3BECTH C XJIOPUIOM aMMOHHSI.
OMnBITHI, JIEMOHCTPUPYIOIIHE TOSIBJICHUE OKPACKHU TTPU CMEIICHUH JABYX PACTBOPOB (TaHWHA
u cynbdarta xenesa (II), cynbdara menu (1) u ammuaka, xKeaTo KpOBSHOM COJIU U XJIOpUAA
xenesa (I1T), uurpara cBunia (I1) u monwia kanuu, penondranerta u uejaoun). Paznenexnue
CMECH MEJHOT0 Kynopoca 1 Cepbl pACTBOPEHHUEM.

Jlabopamopnuie onvtmot. 1. 3HaKOMCTBO ¢ 00Opa3liaMH MPOCTHIX U CIOXKHBIX BEIIECTB. 2.
Paznenenue cmeceil. 3. Xumudeckue saBiaeHUs (IPOKaIMBAHUE MEIHOM MMPOBOJIOKHU; B3aUMO-
JEUCTBUE METa C KUCJIOTOM, Pa3IokKEHUE caxapa Npu HarpeBanuu). 4. Pa3noxkenue mana-
xuta. 5. CocTaBi€HUE MAPOCTEPKHEBBIX MOJIENIEH MPOCTEHIITUX MOJIEKYII.

Ilpakmuueckue pabomot. 1. 3HaKOMCTBO ¢ TabOpaTOpHBIM 000opynoBanueM. [IpaBuma 6e3-
OMACHOCTH MPH paboTe B XUMHUUECKOM JlabopaTopuu. 2. O4ncTKa 3arpsi3HEHHON MOBAPEHHOM
COJIH.

Tema 2. Kuciopoa. Bogopoa. Boxa. Pacteopsi (16 1)

Kucnopon, ero pacnpoctpaHeHHOCTh B IpUpo/ie, (GPU3NYECKUe U XUMHUYECKHUE CBOMCTBA, TO0-
Jy4yeHue B 1ab0paTOpuu U IPUMEHEHHE.

Oxcuibl METAJIOB U HEMETAILIOB.

Bo3nyx — cmech ra3oB. Beienenue kuciopoja u3 Bozayxa. [lonarue 06 MHEpTHBIX ra3ax.
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["'opeHue cia0KHBIX BEMIECTB B Kuciaopoae. CTpoeHue MmiIaMeHu, TeEMIIepaTypa BOCILUIaMEHe-
Hus. [Tnazma. Tymenue noxapos. Oraerymurens. MegienHoe okucienue. [lonstue o0 ai-
aotponuu. O30H — aJUIOTPONHAS MOU(PUKALMS KHUCI0POa.

Bogopon, ero pacnpoctpaHeHHOCTh B IpUpoJie, (GU3NuecKre U XUMUYECKUEe CBOMCTBA, T0-
Jy4eHHUE B JJAOOpPaTOPUU U IPUMEHEHHUE.

Kucnotsl u conu. Cocrasnenue ¢popmyi cosneil. Coau, UCIOJIb3yeMBbIE B OBITY.

Bona, ee puznueckue cpoiicta. [lonyuenue auctumimpoBaHHOM BoAbl. KpyroBopot Bojibl
B IIPUPOJIE.

PactBOpEl. PacTBOpUMOCTB BEIIECTB B BOJIE. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEPATYPhI
U JaBJIeHUs. MaccoBast 1011 paCTBOPEHHOI0 BellecTBa. Kpuctammoruaparsl.

XVMHUYECKHE CBOMCTBA BOABL. [losrydeHre KUCIOT IpU B3aUMOAECHCTBUN OKCUIOB HEMETAII-
708 ¢ Boaou. [Tonstre 006 ocHoBaHusX. [lomyduenue menoyei npy B3auMoIeHCTBHH C BOJION
AKTUBHBIX METAJJIOB WM UX OKCHUIOB. [IpencraBieHre 0 KHCIOTHO-OCHOBHBIX MHIUKATO-
pax.

Jlemoncmpayuonnwie onvimul: I'openue yris, cepsl, hocdopa u xenesa B kucinopoe. [pu-
eMbl TymieHus miamenu. [lonydenne Bojoposa B anmnapare Kumnma, ropeHue Bojopoaa Ha
BO3ayxe. BoccranoBneHne okcuaa MeTaiia BoJopoaoM. B3peiB rpemydero rasza. Bzanmo-
nericreue okcunaa ¢ocdopa (V) ¢ Bogoit. [leperonka Boapl. YBenuueHrue oobemMa BOIbI IIPH
3aMep3aHuM. 3aBUCUMOCTb PACTBOPUMOCTH COJIM OT TeMIepaTyphl. BeinagieHne KprucTauioB
MIPU OXJIAKJICHUH HACHIIIEHHOTO pacTBOpa (HUTpaTa Kajaus, alloOMOKaJIMEBBIX KBACIIOB, HO-
YA CBUHIIA). Mephl 6€30MacHOCTH TIpH paboTe ¢ KUciIoTaMH. B3anumoaeiicTBue HaTpus C
BOJI0M. B3anmopaencTBre BOASHOTO napa ¢ xeie3oMm. [amenne u3sectu. PasmoxeHnue Bobl
AJIEKTPUYECKUM TOKOM.

Jlabopamopnuie onvimpr: 6. IlonydeHue KUCiaopoaa Mpu pasyIoKEHUH KUCIOPOACOAEPKA-
mux coequHeHui. 7. [lomydeHue Bogopoaa v u3y4eHue ero CBOMCTB. 8. Jleruaparanus Mea-
HOTO Kynopoca. 9. PacTBOpUMOCTb TBEP/IbIX BEUIECTB B BOJIE U €€ 3aBUCUMOCTh OT TEMIIepa-
Typsl. 10. Pacno3naBaHue pacTBOPOB KHUCIOT MU OCHOBAHUW C MOMOIIBIO UHAUKATOPOB.

Ilpaxkmuueckue padomuwi: 3. IlonydeHue KUCIOpoAa Pa3ioKEHUEM NIEPMAHTaHATA KAJIUS U
M3y4YeHUE CBOMCTB KuUcCiopoja. 4. [Ipurorosienue pactBopa ¢ 3aaHHOW MacCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA.

Tema 3. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX coeuHeHui (144)

Oxkcupl, X KiaccubuKaIys, B3aUMOJICHCTBHE C BOJOM, KUCIIOTaMH U IejodyaMu. B3aumo-
JNEUCTBUE MEXIY KHUCIOTHBIMUA U OCHOBHBIMH OKCHJIAMU.

Kucnotel, ux kiaccudukaiys, B3auMOJASHCTBIE ¢ METaJIJTaMH, OCHOBHBIMH OKCHJIaMH, OC-
HOBaHUSIMU U COJISIMU. [IOHSATHE O psijie HAIPSHKEHUN METAJIIOB.

OcHoBaHwus, MX KJ1accu(pUKaIMs, B3aUMOACHCTBHE IIET0YEH ¢ KUCIIOTHBIMU OKCHIAMH, KHC-
JIOTaMH M COSIMU. Pa3iiokeHrne HepacCTBOPUMBIX B BOJI€ OCHOBAHUM MPU HArPEBAHUM.
AMdoTepHBIE OKCUIBI U THIPOKCHU/IBI.

Peakiusa nenitpanuzanuu. KucioTHO-OCHOBHBIE HHAUKATOPBI.

Counn, ux peakuuu ¢ KUCJIOTaMU, IIeJI0YaMu U APYTUMU coJiaMu. [IoHsATHE O KUCIBIX U OC-
HOBHBIX COJISIX.

YcnoBus, pu KOTOPBIX peakius 0OMeHa IMPOTEKAET JI0 KOHIIA.
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I'eneTnyeckas CBSI3b MCKAY OCHOBHBIMHU KJIaCCaMMU HCOPIraHUYCCKUX COGI[I/IHGHI/II\/'I.

Jlemoncmpayuonnsie onvimot: 3HAKOMCTBO ¢ 00pa3llaMHi OKCHIOB. XMMUYECKHE CBOWCTBA
pacTBOPOB KHUCJIOT, COJNIEN U wienouen. Peakuusa HelTpanuszanuu. B3anmopaencreue okcuaa
MeJIU C CepHOM KHCIOoTOM. B3anMopeiicTBue kapboHata Maraus ¢ cepHoi kucioToi. Oca-
KJICHUE U PACTBOPEHHE OCAJKOB COJIEH U HEPACTBOPUMBIX THUJI-POKCUIOB.

Jlabopamopnwvie onvimor. 11. XuMu4eckue CBOMCTBA OCHOBHBIX M KHUCIIOTHBIX OKCHJIOB.
12. YcnoBus HeoOpaTUMOI0 MPOTEKaHUs peakiuii oomeHa. 13. XuMudyeckue cBOMCTBa KHUC-
70T U ocHOBaHuM. 14. IloryyeHne ocagkoB HEPACTBOPUMBIX THMAPOKCHUIOB U U3YYECHUE UX
cBocTB. 15. [TonmyueHune ampoTepHOTro THAPOKCHIA U U3yUYCHHUE ero cBoMCTB. 16. HeitTpa-
JU3aIys MeJ0YU KUCIOTONW B IPUCYTCTBUHU (DeHoTaienHa.

Ilpakmuueckue pabomuwi: 5. ]'eHeTHYECKAs CBSI3b MEKy OCHOBHBIMH KJIaCCaMU HEOpPraHU-
YECKUX COEJIMHEHUN (BBINOJHEHNE HEMOYKH XUMUYECKUX MPEBPALICHUH ).

Tema 4. Ilepunoanuyeckunii 3akon I. U. MenpgeseeBa. Ctpoenue aroma. XuMHUYeCKas
cBs3b. CTpOeHHUE BelIeCTB B TBEPAOM, KUIKOM U ra3000pa3Hom cocTtostHusX (16 1)

[lepBbie MONBITKU KiIaCCU(PUKAIIUA XUMUYECKUX SJIEMEHTOB. ['pyIIbl AJIEMEHTOB CO CXO/I-
HBIMU CBOMCTBaMHU. AMQOTEpHBIE OKCUIBI U TUAPOKCUJIBI Ha puMmepe IuHKa. [lepuoauye-
ckuM 3aKkoH u [lepuoanueckas cucrema xumuueckux aneMenToB J[. . Menaeneesa. Ctpyk-
Typa [lepunonuueckoit cucteMbl XuMudeckux suemeHToB . 1. Menneneena: manbie 1 00J1b-
LK€ MEPUOABL, TPYIIIBI U MOATPYIIIIHL.

Hayunsiii nogsur 1. 1. Menneneesa. [Ipeackazanue CBOMCTB €111€ HE OTKPBITHIX JJIEMEHTOB.
[InanerapHas Mozelb CTpOEHUs aToMa. ATOMHOE siipo. M30TOMEI.

[TopsinkoBBIM HOMEP XUMHYECKOTO dJIeMEHTa — 3apsia sjapa ero atoma. CoBpemeHHas Ghop-
MyaupoBka llepuoanueckoro 3akoHa. PacnipeneneHue 3J1€KTPOHOB B AJIEKTPOHHBIX CIIOSX
aTOMOB XMMHYECKHUX 1€MEHTOB 1—3-T0 nepno10B. XapaKTepUCTUKA XUMUYECKUX DJIEMEH-
TOB Ne [—20 Ha ocHOBaHMM KX NOJIOXKEHUS B [lepronnueckon cucreMe XMMHYECKUX dJIe-
MeHTOB J[. 1. MenneneeBa u CTpOEHUS X aTOMOB.

Mertamnsl u HemeTauibl B [lepuoandeckoil cucreme xumuueckux 3imemMeHToB . 1. Menne-
JeeBa. DIEKTPOOTPULIATEILHOCTD.

KoBanenTtHas cBs3b. Mexanu3m o0pa3zoBaHus, OJISIpHAs U HEMOJIsIpHAs CBsi3b. HampaBieH-
HOCTb M HACBIILIEHHOCTh KOBAJICHTHOM CBsI3U. CBOMCTBA KOBAJICHTHBIX COCIMHEHUI.
Nonnas cBsa3b. Koopaunannonnoe uncno. CtpoeHue TBepAbIX BellecTB. Kpucrammmueckue
1 aMmop(QHbBIC BelecTBa. ATOMHBIE U MOJICKYJISIpPHbIE KPUCTAIUIBI. IOHHBIE KPUCTAILIBI.

Jlemoncmpayuonnsie onvimot: 11okaz 06pa3oB HIEIOUYHBIX METAIIOB U ranoreHos. [lomy-
YEHUE OKCHUJIOB HEKOTOPBIX 3JIEMEHTOB 3-T0 IEPHOJA U3 TPOCTHIX BEIECTB, PACTBOPEHUE UX
B BOJIC M UCIIBITAHUE PACTBOPOB MHIMKaTOpaMu. Bosronka itoma. OOpasiisl MOHHBIX M KOBa-
JICHTHBIX COEAMHEHUN. MOIeIN KPUCTAIUTMYECKUX PEIIETOK KOBAJICHTHBIX U MIOHHBIX COE/IU-
HeHH. CONOCTAaBJIEHUE JIETYUYECTH PA3JIMYHBIX )KUIAKOCTEN U TBEPABIX TeN. CKUKEHUE cep-
HUCTOTO T'a3a WK 3HAKOMCTBO C 00pa3LoM CHKMXKEHHOTO ras3a.

Jlabopamopnuie onvimot: 17. 3HaKOMCTBO ¢ o0Opa3liaMyd METa/VIOB U HeMeTaJIoB. 18. 3Ha-
KOMCTBO CO CBOMCTBaMH KOBaJIEHTHBIX U MOHHBIX coeluHeHuil. 19. AMdoTepHbie cBOWCTBa
TUAPOKCUIA IIMHKA.
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9 kJs1acc
Tema 1. Crexuomerpusi. KosimuecrBeHHble OTHOIIEHHsI B XUMUH (12 1)

PacueTsl no xumMuueckum (popMysiaMm — HaX0KJICHHE MACCOBOM JI0JM 3JIEMEHTA B COE/IMHE-
Huu. BeiBoa popmyiibl coennuenus. Mosib — eIMHMIIA KOJIMYECTBA BEIIECTBRA.

3akoH ABorajpo. MoisipHblii 00beM HUAeaTbHOrO ra3za. AOCOJIOTHasE U OTHOCUTEIIbHAs
IJIOTHOCTB T'a30B.

PacueTsl o ypaBHEeHUSIM peakiuil. Beruucienue Maccbl, 00beMa Ui KOJIMYECTBA BEIIECTBA
10 U3BECTHOM Macce, 00bEMY WIIM KOJIMYECTBY BELIECTBA OJTHOTO M3 PEAr€HTOB MJIU MPOIYK-
TOB. PacueTsl 00bEMHBIX OTHOLIECHUI Ta30B B PEAKITUSIX.

PacueTsl mo ypaBHEHUSIM peakUUid B cilydae, KOrJa OJJTHO M3 BEIIECTB HAXOAUTCS B HEIO-
cTaTKe. Beruncinenue Maccsl OHOTO U3 IPOIYKTOB PEAKIIMH IT0 MAacCe HCXOAHOTO BELIECTBA,
COJZIEPIKALLETO ONPEIEICHHYIO 100 IIPUMECEN.

Brixoa xummnueckoi peakiuu. OnpeaeneHue BbIXoaa.

/Iemoncmpauuonnbte onvimut. Ilokas HCKOTOPBIX COCJIMHCHMI KOJIMYECTBOM BEIIIECTBA
1 MOJIb. HGMOHCTpaLII/IH MOJIAPHOI'O oO0BeMa naCaJIbHOI'O I'a3a.

Tema 2. Xumnueckas peaxkuus (14 1)

Teopus 3JIEKTPOIIUTHYECKON TUCCOUUALMU. DIIEKTPOJIMTHI U HEAJIEKTPOJIUTHI. Jlrucconnanus
KHCJIOT, COJIed U OoCHOBaHUU. CuibHBIE U cla0ble AIEKTPONAUThl. CTENneHb NUCCOLUALNU.
Non runpokconus. JIOHOpHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBS3H.
Peakiiuu MOHHOTO 0OMEHA U YCIOBHS UX MPOTEKAHUS.

OKUCANTENBPHO-BOCCTAHOBUTEINBbHBIE peakinu. CTeneHb okucieHus. [Ipoueccel okucienus -
BoccTaHOBJIEHUs. COCTaBIIEHHE AJIEKTPOHHOTO OanaHca. TUMIHYHBIE OKUCIUTENHN U BOCCTA-
HOoBUTENHN. [[puHIMI NENCTBHUSI XUMUYECKUX NCTOYHUKOB TOKA. DJIEKTPOJIU3.

TernoBoit s ekt xumudeckoit peakiuu. [lonsitTue o ckopoctu xuMuueckon peakiuu. Ka-
TAJIN3aTOPBI.

Knaccudukanus XuMHU4ecKuX peakiuii Mo pa3jiudHbIM MpU3HAKAM: WU3MEHEHUIO CTENECHU
OKHCJICHHUS] XUMHUUYECKHUX DJIEMEHTOB, IIOTJIOLIEHUIO UIIY BBIJICIICHUIO SHEPTUH, HATTUYUIO WIN
OTCYTCTBHIO KaTaJIA3aTOPA.

Jlemoncmpayuonnsie onvimal: INEKTPONPOBOAHOCTD BOJBI U BOJHBIX PACTBOPOB pa3any-
HBIX COeIMHEHUN. Pa3noxkeHnue nuxpomara aMMOHHS. DK30TEPMUYECKUE U dHIOTEPMUYE-
CKH€ peakiuu. BnusiHue pa3inyHbiX (akTopoB (TeMiiepaTypa, KOHLIEHTpalus, CTEIEHb 13-
MeJIbYEHHS TBEPJIOTO BEIIECTBA) Ha CKOPOCTh B3AMMOJICUCTBHSI LIMHKA C COJITHOM KUCTIOTOM.

Jlabopamopnuie onvtmot: 20. IIpoBegenue peaxiyii oOMeHa B pacTBOpax AJIEKTPOJIMTOB.
21. OnpeneneHne KUCIOTHOCTH CPEIBI PACTBOPOB pa3IMUHbIX BemiecTB. 22. Karanuruye-
CKOE€ pa3JI0KEeHUe NEePOKCUIA BOJOPOAA.

Ilpaxkmuueckue paoomot:. 6. DJKCIEPUMEHTAIBLHOE PENICHUE 3a4a4 110 TEME DJIEKTPOJIUTH-
YyecKasi JUCCOIUALIUS.

Tema 3. Xumusi HeMeTass10B (20 1)

DOnemMeHThI-HeMeTaITbl. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMS, OOIIHE CBOMCTRA.
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["amorensl — snemenTsl mnaBHoM noarpynnsl VI rpynmer. OOmias xapakTepucTuka mo/I-
rpynmbl. Bo3amoxHbie cTenieHn okuciaeHus. OcoberHoct Gropa. Xjop, ero pacmpocrpa-
HEHHOCTb B IPHUPOJIC, OTyUYeHHE, (PU3NUEeCKHe U XUMHUECKHUE CBOWCTBA, IPUMEHEHHE. XJII0-
poBogopos. ConsHas kucnota u ee coiu. KauectBennas peakius Ha xjopua-uon. Ompene-
neHue noaa kpaxmanaom. [lopsiiok BEITECHEHUS OHOTO TajloreHa JPYTUM U3 pacTBOPOB ra-
JIOTE€HUJIOB.

Cepa, ee HaXOXICHHE B MPUPOJIC, AITOTPONHUs, PU3nUecKue U XuMudeckue cBoiictra. Ce-
poBonopoa. Cynbduasl. Cepuuctsiii ra3. Oxcup cepbl (V1) (cepHblit aHTUIIpUA) U cepHas
kucioTa. OKUCIUTENbHBIE CBOWCTBA KOHLIEHTPUPOBAHHOU CepHOU KUCTOTHI. [lomyuenue u
IpUMEHEHUE CEpHOM KUCTOTHI (0€3 TeXHOJIOornuyecko cxembl). KauecTBeHHas! peakius Ha
cynbdar-1uoH.

A30T, ero HaxoKJeHHE B MPUPOJIE, BAJCHTHbIE BOZMOXKHOCTH aTOMa a30Ta. A30T Kak Mpo-
cToe BemecTBo. du3nueckne 1 XUMUYECKHIE CBOMCTBA, MoJTyueHue, mpuMenenue. [Ipodiema
CBsI3bIBaHUs aTMoc(epHoro a3ota. [IpeacraBnenne 0 MUHEPATBHBIX YAOOPEHUSIX.

Ammuak. CTpoeHne MOJIEKYIbI, GU3NYECKUE U XUMHUECKHUE CBOMCTBRA, Moay4yeHue (06e3 Tex-
HOJIOTUYECKOU cxembl) 1 mpuMeHeHne. Conu ammonusi. KauecTBeHHas peakiusi Ha HOH aM-
MOHHUSI.

Oxcuppl a3oTa. A3oTHas kuciota. [lomyuenue, pusnueckre 1 XMUMUYECKUE CBOWCTBA, peak-
s ¢ Merayuiamu. [Ipumenenue azotHoi kucnoTsl. Hutpatsl. Kpyrosopot azora.

docdop. benswiit pochop. [lonyyenune u npumenenue kpacuoro pocdopa. Oxeun pochopa
(V) (bochopusiii anruapun) u pocPopHas KUCIOTA.

Anmas u rpaduT — aJuIoTponHbIe MOAU(PUKALINY yTiepoaa. AacopOIus. YrapHslii ras, ero
CBOMCTBA M (PU3HOJIOT HA OPTaHU3M. Y TJIICKUCIIBIN Ta3, YrojibHas KUCJIOTa U ee coyu. Kpyro-
BOpOT yraepoja. [lapaukoBsiil 23 heKT 1 ero mociencTBus.

Kpemunii. Oxcun kpemuus (IV), kpemuueBas kucnota u cuinkatel. Crekino. Kepamuka. Le-
MeHT 1 6eToH. CTekio — npumep aMmop(HOTO MaTepuaia.

XVMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl OKCUAAMH CEPhI U a30Ta.

Jemoncmpayuonnsie onvimut: [1oryueHne xjaopa 1 U3y4eHHe CBOMCTB XJIOPHOM BOJIbI. Ka-
YECTBECHHAs PEeakiysd Ha XJOPUA-UOHBI. Peakuus coeauHEeHUs cepbl U kene3a. [lericTBue
KOHIICHTPUPOBAHHON CEpPHOU KHUCJIOTHI HA MeJlb U caxapo3y. OOyrivBaHue JTyYUMHKUA KOH-
IIEHTPUPOBAHHON CepHOM KuchoTou. ['openne cepoBosopona. Ocaxnenue cyibPumaoB Me-
taiuioB. [lomyuenne ceprucroro rasza. KauectBeHHas peakius Ha CEpHUCTBIN ra3. PacTBo-
peHue ammuaka B Bojie. AMMuauHsblil ponrtaH. [lomydyenne aMmMmuaka u3 Xjaopuaa aMMOHHUS U
€ro B3aMMOJICUCTBHE C XJIOPOBOAOPOAOM. B3aumoneiicTBue Meau ¢ pa30aBiIeHHON U KOH-
IICHTPUPOBAHHOMW a30THOM KHCIIOTOM. B3aumopetictBue dhochopHOTo aHruapuaa ¢ BOJAOM.
[TornoieHre akTUBUPOBAHHBIM YTJIEM Ta30B U BEIIECTB, PACTBOPEHHBIX B BOJIE. 3HAKOM-
CTBO C KPUCTANTIMYECKUMU peIIeTKaMu rpadura u aamasa.

Jlabopamopnuie onvimui: 23. VIzydeHnue cBOMCTB CONSTHON KUCIOTHI. 24. 3HaKOMCTBO ¢ 00-
pasuamu cepsl U cylbPuaoB MeTauioB. 25. KauecTBeHHas peakiusi Ha CEPHYIO KUCIIOTY U
ee cosin. 26. Pacno3naBanue cynbhuToB. 27. Paznoxenue xmopuaa ammonus. 28. CBoiicTBa
opTodocHOpHOIN KUCIOTHI U ee conei. 29. 3HaKOMCTBO ¢ 00pa3liaMyu MUHEPAIbHBIX ya00-
penuii. 30. O3HaKOMJIEHHE CO CBOMCTBaMH KapOOHATOB U rujipokapOoHaToB. KauecTBeHHas
peakuusi Ha kapOoHaT-uoH. 31. CBoilcTBa KPEMHUEBOW KHUCIIOThl U PACTBOPOB CHUIIMKATOB.
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32. O3nakomiieHHE ¢ 00pa3liaMH IPUPOIHBIX CUIMKATOB, CTPOUTEIbHBIX MAaTEPUaJIOB, Me-
JIOM, U3BECTHSAKOM, MPaMOpPOM, KBapIleM, TJINHOM, ITOJIEBBIM IIIATOM.

Ilpakmuueckue pabomepl: 7. JKcriepuMEHTAIbHOE pelIeHne 3a1a4 1o teme «Hemeramiby.
8. [lomyyenue aMmuaka u onbIThl ¢ HUM. 9. [lonyuenue okcuaa yraepoaa (IV) u nuzyuenue
ero cBoiicTB. Pacrio3HaBanue kapOOHATOB.

Tema 4. Xumust metasioB (10 4)

[Tonoxxenne metaiuioB B [lepuoguyueckon cucreme XuMuueckux 3semenToB 1. 1. Menpaene-
eBa. Ctpoenue aTromoB MeTaiioB. [loHsTe 0 MeTaimuyeckoit cBsa3u. OO1IMe cBoWCTBa Me-
tasuioB. CriocoObl nostyueHust MetauioB. [lonstre o metamutypruu. P HanpsbkeHuit meta-
J0B. BeITeCHEHHE OAHOTO METAIA APYTUM U3 PACTBOPA COJIU. 3HAYECHHUE METAJIJIOB B HAPO/I-
HOM XO3S5IMCTBE.

lenounbie MeTasuibl. OO1Ias XapakTepucTruka noArpynnsl. Harpuid, ero ¢pusnyeckue cBoi-
CTBa, B3aMMO/JICHCTBHUE C HEMETAJIAMHU U BOAOM. XJIOpH HATPUS — MOBapeHHast colib. Kap-
OOHAT U TUAPOKApOOHAT HATPUS, UX MPUMEHEHUE U CBOMCTBA. OKpalIMBaHKe MIJIaMEHU CO-
JIIMU HATpUSL.

Kanpumit — npeacTaBuTeNb CEMENCTBA METOYHO3EMETBHBIX METAIOB. PU3NUECKHE CBOM-
CTBa, B3aMMOJICHCTBHE C HEMEeTAIIIaMu U BoAoil. CoenuHenns kanplusa. Mpamop. ['unc. U3-
BecTh. CTpouTenpHble MaTepualbl. OKpalIMBaHUE MIJIAMEHH COJISIMH KaJIbIIUS.

AmoMunnii. u3nueckre U XUMUYECKre CBOMCTBA, MpUMEeHEeHHE. AM(POTEPHOCTD OKCHJIA U
TUAPOKCHUIA aTtOMUHHUS. JlypalFOMUH KaK OCHOBA COBPEMEHHOW aBUALUU.

Kenezo. Ouszndeckue U XUMHYECKUE CBOWCTBA (B3aMMOJICUCTBUE C KHUCIOPOJOM, KHCIIO-
tamu, xyopom). Coenunenus xene3a (11) u xxenesza (III). KauecTBennast peakiys Ha UOH
xenesa (III). UyryHn u ctans — BaKHEHIIIME CIUIaBBI )Keie3a. 3aKaJIeHHAss U OTITyIIEHHAS
cranb. Koppo3sus xenesa.

Jlemoncmpayuonnvie onvimel: B3aumojeicTBue HaTpus M Kalblusg ¢ BoAou. ['opeHue
HaTpus B xJjiope. OKpalivBaHue MIaMEHU COJISIMU HATPHS U Kanblivs. BzaumoneiicTeue anto-
MUHHS C BOAOW, paCTBOpaMH KHCIIOT U enoyeil. Boccranosnenue okcuaa xenesa (I11) amro-
MuHHEM. «CaTypHOBO AepeBO» (B3aMMOICHCTBUE IMHKA C PACTBOPOM HUTpaTa cBUHIIA). [To-
JyYEHHUE 5KEJIE3HOr0 Kynopoca pacTBOPEHHUEM Kejle3a B cepHOMl kucioTe. OKUCIEHHE THI-
pokcuna xenesa (I1) na Boznyxe. Kopposus xenesa.

Jlabopamopnuie onvimot: 33. 3HaKOMCTBO ¢ 00pa3iiaMu METaJIOB M CIUTaBOB (paboTa ¢ KoJI-
nekiusiMu). 34. PacTBopeHre MarHusl, Jkelie3a 1 IMHKa B COJISIHOM KucioTe. 35. BeiTecHeHue
OJIHOTO ME€TaJlJla IPyTHM U3 pactBopa conu. 36. OcaxiaeHue U pacTBOPEHUE TUIPOKCHUIA
amomuHus. 37. Onpenenenue coequuennii xxenesa (I11I) B pactBope npu noMouiy pojganuia
KaJIuA.

Tema 5. OcHOBBI Oprannvecko XuMuu (7 4acos).

MHoroo0pasue OpraHMuecKix BeIIecTB U X kiaccuukanuu. OCOOEHHOCTH CTPOEHUS Op-
raHnyeckux BeulecTs. [loHATHE 0 romoiiorax u u3oMepax

VYIi1eBoOpOAbl U UX IPAaKTHYECKOe 3HadyeHue. [IpupoHbIe MCTOYHMKHU YTIIEBOIAOPOIOB.
Byl yriieBonopoaHOro TOIIMBA U HKOJIOTHYECKUE MTOCIEACTBUS €70 UCIIOIb30BaHUS.
CnupThl, KUCIOTHI KaK IPUMEPBI KUCIOPOACOAECPHKAIINX OPraHUYECKUX COECINHEHU.
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[Tonsatue o 6uoxumuu. Xupel. YriaeBoasl (Iroko3a, Kpaxmal, IEU0103a). AMUHOKKC-
J0ThI. benku.

Jlabopamopnuie padompl: 3HaKOMCTBO ¢ He(DTHIO, KAMEHHBIM YTJIEM U MPOAYKTaMHU UX TIe-
pepaboTku (paboTa C KOJUICKIUSAMH) B Ap. XUMHYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI.
OmnpeneneHue Kpaxmania B MPOAYKTaX MUTAHUS

,Zlejnoncmpauuormbte onvimpl: PU3NYECKUE U XUMUYECKUE CBOMCTBA I'CKCaHa, ITOJIYYCHHUC
1 CBOMCTBA ATHUJICHA.

TemaTnuyeckoe NJIAHUPOBAHUE

Tematnueckoe MIaHUPOBAHUE COCTABIICHO C YY€TOM pabodeil mporpaMMbl BocriuTanus. Boc-
MUTATEILHBIN MOTEHITUAN MPeMETa 00ECIICUNBACT PEATU3ALIMIO IIEIEBBIX IPHUOPUTETOB BOCITH-
TaHUs1 00YYaIOIIUXCs Yepes:

- BOCIIUTAHUE YBAKUTEIBHOTO OTHOWICHHS K YYEHBIM U UX OTKPBITHSM, YyBCTBA FOPIOCTH
34 pOCCHMCKYIO HAYKY;

- HCII0JIb30BaHUE BOCIIUTATEIbHBIX BO3MOKHOCTEN COZEpkKaHUsI TEMBbI Yyepe3 Mo100p COOT-
BETCTBYIOILIMX 3a]1a4 JJIsl PEIICHHUS;

- IPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX (POPM PabOTHI C OOYYAIOIIUMHUCS, CTUMYIHPYIO-
IIMX TO3HABATEJIbHYI0 MOTHBALIMIO 00YYAIOIIUXCs; TPYIIIOBOM pabOThl WM pabOTHI B Ma-
pax, KOTOpbIE€ y4aT 00y4yaruxcsi KOMaHIHON paboTe U B3aUMOJICUCTBUIO C JPYTUMU 00Y-
YarOLUMUCS;

- UTHUIIMMPOBAHUE U MOJJIEPIKKY HCCIEA0BATEIbCKON AESITENIbHOCTH 00yUaIoUUXcs B paM-
KaxX peaJii3aliyd UMW UHAUBUAYAJIbHBIX U TPYNIIOBBIX UCCIEAOBATEIBCKUX MPOEKTOB, UTO
JacT 00y4aroIuMcs BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSATEIBHOIO PEILIEHUs Teope-
TUYECKON MpOOJIeMbl, HABBIK T'€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX WJEH, HABBIK
YBa)XXUTEJIBHOTO OTHOIICHUS K Uy>KUM UAESIM, O(pOpMIIEHHBIM B paboTax Jpyrux Uccien0Ba-
TeJel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpe] ayJUTOPUEH, apryMEeHTUPOBaHUs U OTCTa-
MBAHMS CBOEH TOUYKH 3PEHUSI.

No IKonnuecTBo
IKonnuecTBo
n/n Tema nmabopaTOPHBIX KOHTPOIbHBIX
daCoB
pabot pabot
8 KUIACC
1 [TepBoHayanbHbIE XUMUYECKHE TO- 23 3 2
HATHS
9 Baxkneiimme kiaccbl HEOpraHuye- 29 5 2
CKUX COEIMHECHUHU.
Ilepunognueckuit 3akoH u IICXO 2 0
3 5
.. MenneneeBa
4 Crpoenue aToma. 11 1 1
Hroro 68 11 5
9 KUJIACC
Crexuometpus. KonudecTBeHHBIC 2 3
1 OTHOIIIEHUS B XUMUH. 8
2 Xumudeckasi peakius 28 1 1
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Hemeranmst 16 2 1
Mertainbs 10 2 1
Hauanbuble cBenenus o0 opraHu- 5 0 1
YECKUX COCTMHCHUSX
Hroro 68 7 7
KaﬂeH[[apHO'TeMaTI/I‘leCKOe IVIAHUPOBAHUE
8 kiacc
Ne i/mt | Tema ypoxka Kou-Bo ya- JHara [Ipumeyanus
COB T1aH ¢bakt
Brenenue 2
1 Mecrto xumuu cpeau ecte- | 1 4.09-
CTBCHHBIX HAYK. 8.09.2023
2 ITP Nel «3nakomcTBO ¢ na- | 1 4.09- [IpakTuueckas
OopaTtopHBIM 000pYT0Ba- 8.09.2023 pabora Nel
nueM. [IpaBuna Th npu
pabote B XxuM. 1aboparo-
pun»
[TepBonavanbHble XUMUYe- | 16
CKHE TIOHSITHS
3 YucThie BELIECTBA U 1 11.09.-
cMecH. MeToabl paselie- 15.09.2023
HHUS CMecen
4 I[1p. pabora «3arpsi3HeHHO# | 1 11.09.- [MpakTudeckas
IIOBAPEHHOM COIIN». 15.09.2023 pabota Ne2
5 XUMUYECKUH JIEMEHT. 1 18.09.-
CHMBOJIBI DJIEMEHTOB. 22.09.2023
6 Monekynbl. AtomHO-MO- | 1 18.09.- CamMocTtosTenpHas
JIEKYJISIPHOE YUYEHHUE. 22.09.2023 pabota Nel
7 Knaccudukanus Bemects. | 1 25.09-
3aKOH MOCTOSIHCTBA CO- 29.09.2023
CTaBa
8 Banentnocts. CocraBne- | 1 25.09- CamocrosTenbpHas
Hue GopMyI IO BaJIEHTHO- 29.09.2023 pabota No2
CTH.
9 OnpeneneHne BaJCHTHO- 1 02.10-
cTH 1o opMyIie BEIIecTBa 06.10.2023
10 Pemenwue 3ama4 Ha BaneHT- | 1 02.10-
HOCTB 06.10.2023
11 OtHocuTenbHAs aTOMHas 1 | 1 9.10-
MOJIEKYJISIpHAsl Macca. 13.10.2023
12 MaccoBast 10JIsT XUMHYe- 1 9.10-
CKOTO DJIEMEHTa 13.10.2023
13 XHUMHYECKHUE SIBJICHUS 1 16.10-
20.10.2023
14 3aKoH cOXpaHeHHs Macchl | 1 16.10- CamocrosTenbpHas
BEILECTB. Y PaBHEHHUS XU- 20.10.2023 pabota Ne3
MHYECKUX PEaKIUH.
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15 Tunel xumuyeckux peak- | 1 23.10.-
i 27.10.2023

16 Pemenue 3anau mo ypas- 1 23.10.-
HEHMSIM XHM. PEaKIuii. 21.10.2023

17 O6o06maromuii ypok 1mo 1 30.10-
teme «[lepBoHavyambHBIC 3.11.2023
XHUMHUYCCKUE TOHSITHS»

18 KP Ne 1 «IlepBonayais- 1 30.10- KonrponsHas pa-
HbIE XUMHYECKHUE TIOHS- 3.11.2023 6ota Nel
THUSD)

Kucnopon. Bogopo. 16
Bopga. PactBopsl

19 Kucnopon. Ero cBoiictea | 1 13.11.- Cemunap
- 17.11.2023

20 ITPNe 3 «Ilomyuenue u 1 13.11.- [IpakTryeckas
CBOMCTBA KMCIIOPOAA» 17.11.2023 pabora Ne3

21 OkcHuabl METAJIOB U He- 1 20.11- Ypoxk-uccienona-
METaJIJIOB. 24.11.2023 HHE

22 Bosznyx 1 20.11-

24.11.2023

23 I'openre 1 MemaeHHOE 1 27.11-
OKHCJICHHE. 1.12.2023

24 Bomopon. Ilonyuenue Bo- | 1 27.11-
fopojia 1.12.2023

25 XuMmuyeckue cBorictsa Bo- | 1 4.12- CamocrosiTenbHas
JI0poJia ¥ €r0 MPUMEHEHHE 8.12.2023 pabota Ned

26 Kucnorsr. 1 4.12-

8.12.2023

27 Conmn. 1 11.12-

15.12.2023
28 Bona 1 11.12- CemuHap
15.12.2023

29-30 | PactBOpsL. PacTBOpHIMOCTS | 2 18.12-
BEIECTB 22.12.2023

31 Konnenrpanus pactsopos | 1 25.12-

29.12.2022

32 XUMHUECKUE CBOMCTBA 1 25.12-
BOJIBL. 29.12.2022

33 OcHoBaHus 1 09.01.-

12.01.2024

34 ITP Ne 4 «IIpuroroBnenne | 1 09.01.- [MpakTuueckast
pacTBopa ¢ 3aaHHOM Mac- 12.01.2024 pabota Ne4
COBOM J10JIEH BEILIECTBA B
pacTBope»

35 KP Ne2 «Kucnopoa. Bono- | 1 15.01- KonrtponbHas pa-
poa. Boga. PactBopsi» 19.01.2022 6ot1a No2
OcHoBHbIE KiTacchl Heop- | 14
TaHNYEeCKUX COCTMHEHUHN

35-36 | Okcunpl, ux kinaccuduka- | 2 15.01-

VS ¥ CBOMCTBA 19.01.2022
37-38 | Kuciorsl, uX cBOiicTBa 2 22.01- CamocrosTenpHast
26.01.2024 paGora Nes
39 OcHoBanus, ux cBoiictea | 1 29.01-
2.02.2024
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40 Comn, ux cBOMCTBA 1 29.01-
2.02.2024

41-42 | I'eHeTHuecKue CBS3H 2 5.02-
MEX]Ty OCHOBHBIMH KJIAC- 9.02.20204
caMy HEOPraHHUYECKUX CO-
€IUHEHUN.

43-44 | Pemienue 3a1a4 Ha CBOM- 2 12.02- CamocTosTenpHas
CTBa Pa3JINYHBIX KIIACCOB ;8542' pabota Ne6
COCAMHEHU M

45-46 | PemieHue 3a1a4 Ha TEHETH- | 2 19.02-

YECKYIO CBSI3b 23.02.2024

47 ITP Ne 5 « DkcriepuMeH- 1 26.02- ITpakTrueckas
TaJbHOE pELICHUE 3a]1a4 1.03.2024 pabota Ne5
1o teme «Baxuernue
KJIACChI HEOPTaHUIECKUX
COCTUHEHUN)

48 KP Ne 3 «Kumaccer Heopra- | 1 4.03- KonTtponsHas pa-
HUYECKUX BEIIECTBY 8.03.2024 o0ora Ne3
[TepBbie monpITKH Knaccu- | 16
(UKaIK XHM. DJIEMEHTOB

49 AMboTepHbIE OKCHIBI U 1 4.03-

FHAPOKCHTHI 8.03.2024

50 [epuoanveckuii 3aKOH U 1 18.03-
[Tepuonnueckas cucrema 22.03.2024
anemenToB .. Mennene-
eBa.

51 Hayunsnit noxsur JI.1. 1 18.03- CemuHap
Menneneesa. [Ipenckasza- 22.03.2024
HHE CBOMCTB €I1I€ HE OT-

KPBITBIX 3JICMEHTOB.

52 Crpoenue atoma. M30- 1 25.03-
TOIBI 29.03.2024

53 DIIEKTPOHHOE CTPOCHHUE 1 25.03-
ATOMOB 29.03.2024

54 DIEKTPOHHOE CTPOEHUE 1 1.04- CamocrosiTenbHas
aTOMOB 5.04.2024 pabota Ne7

95 XapakTtepuctuka xumuue- | 1 1.04-

CKUX DJIEMCHTOB 5.04.2024

56 DIEKTPOOTPUIIATEIIEHOCTD. | 1 8.04-

12.04.2024

57 Xumudeckas cBsi3b. KoBa- | 1 8.04-
JICHTHAs CBSI3b 12.04.2024

58 Wonnas cBs3b. CTeneHp 1 15.04- CemunHap
OKHCIICHHSL. 19.04.2024

59 CrerneHb OKUCIICHUS. 1 15.04-

19.04.2024

60 MeTaideckast CBSI3b 1 22.04-

26.04.2024

61 Teepabie BemectBa. Kpu- | 1 22.04-
CTAJUTMYECKHE PEIIETKH 26.04.2024

62-63 | O6oOIICHNE U cHCTeMaTH- | 2 29.04-

3.05.2024

3a1usa 3HaHUN
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64 KP Ne 4 «Ctpoenue Bemie- | 1 6.05- KontposnbHas pa-
CTBa» 10.05.2024 6ota No4
65-66 | AHamu3 KOHTPOJBHOH pa- | 2 6.05-
GOTEI 10.05.2024
13.05-
17.05.2024
67-68 | Pemrenue 3agau 3 13.05-
24.05.2024
Wroro: 68 vacos
9 kyacc

Ne Tema ypoka Kou-Bo va- [Hara [Ipumeuanus

n/m COB TUTaH ¢dakr

1-3 | IloBTOpenue 3 4.09- CemuHap

8.09.2023
Crexuometpusa. Kommue- | 12
CTBCHHBIC OTHOIICHHS B
XUMHUU

4 1 4.00-
KonuuectBo BemecTBa 8.09.2023

5 MounsipHas macca Bere- | 1 11.09.-
CTBa 15.09.2023

6 Momnsipublii 00BEM Tazo- | 1 11.09.-
00pa3HBIX BEIIECTB 15.09.2023

7 Pemenne 3amgaq Ha ompe- | 1 18.09.-

NefieHue Macchl, 00bEMa 22.09.2023
M KOJIMYECTBA BEIIECTBA

mo ¢opmyse CoeauHe-

HUM.

8 PacueTsl mo xumuveckum | 1 18.09.-
YpaBHEHHSAM 22.09.2023

9 p 1 25.09- CamocrosTenbHas

aCYCThI 110 XUMHWYCCKHUM 29.09.2023 pa60Ta Nol
ypaBHEHUSAM

10 Pacuers! o ypaBaeHusy, | 1 25.09-

KOTJIa OJTHO M3 MCXOTHBIX 29.09.2023
BEIIECTB B34ATO B N30BLITKE

11 Pemenwue 3anay ¢ ucrois- | 1 02.10-
30BaHHUEM MOHATHS «Mac- 06.10.2023
COBast JIOJISD»

12 Onpenenenne  BeIxOza | 1 02.10- CamocrosTenbHas
IPOAYKTa  XUMHYECKOH 06.10.2023 pabota Ne2
peaxiyu

13 Omnpenenenne TemmoBoro | 1 9.10-

s berTa peakium 13.10.2023

14 O6o0menne u cucrema- | 1 9.10-
TH3allUs 3HAHUM 110 TeMe 13.10.2023
«CTtexuomeTpus»

15 KontponbHast ~ pabora | 1 16.10- KonrposnbHas pa-
«CTeXnoMeTpus 20.10.2023 60ta Nol
Xumuueckasn peakyus 14 16.10-

20.10.2023

16 DK TPOIUTHYECCKAS 1 23.10.-
TUCCOLIMAIINS BEILIECTB 27.10.2023
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17 Huccoumaruss  kucior, | 1 23.10.-
coJiell 1 OCHOBaHMI 27.10.2023
18 CusbHbIe U crabble aek- | 1 30.10- Ypok-uccienoBa-
TPOIIHTEL 3.11.2023 e
19 Kucnorsocts cpeapl. 1 301102'023
20- | Peakuunm wonHOTO 00- | 2 CamocTosiTenbHast
21 MEHa M yCJIOBUS UX IIPO- pa60Ta Ne3
TEKaHUsI.
22 CaoiicTBa OCHOBHBIX | 1 13.11.-
KJIACCOB HEOPraHUYECKUX 17.11.2023
BEIIECTB C TOYKU 3PEHUS
TO
23 INpakTryeckass  pabora | 1 13.11- [IpakTrueckas
Nel  «DkcnepumeHTab- 17.11.2023 paGora Nel
HOE pelICHUe 3ajad I0
TeMe «DIEKTPOJIUTHYE-
CKast TUCCOITMAITHSL. )
24 OxucneHue U BOCCTAaHOB- | 1 20.11-
JICHHE 24.11.2023
25 CocraBnenue ypaBHeHuit | 1 20.11-
OBP 24.11.2023
26 DneKkTponus3 1 571;12023
27 CkopocTh  XUMHYECKHX | 1 27.11-
peakiuii 1.12.2023
28 OG6o01IeH e 110 TEME 1 4.12-
«DIEKTPOIUTUYECKAS 8.12.2023
nucconuanusa. OBPy
29 Konrposnsnast padora 1o | 1 4.12- KonTponsHas pa-
TeMe 8.12.2023 6ota No2
«QNEKTPOTUTHYCCKAS
nucconuanusa. OBPy
Xumusa Hememannioe 20 11.12-
15.12.2023
30 Oo6mas xapakrepuctuka | 1 11.12-
HEMETAJUIOB 15.12.2023
31 ["anorenst. Xmnop 1 18.12-
22.12.2023
32 Xnoposogopox. Comst- | 1 25.12-
Hasi KACJIOTa U €€ COJIN 29.12.2022
33 Tamorens! u ux coenm- 1 25.12-
HEHUS 29.12.2022
34 Xanbkorensl. Cepamee | 1 09.01.- CamocrosTenbHas
COCMHEHUSI 12.01.2024 pabota Ne4
35 Cepnas xucnora. Cyne- | 1 09.01.-
q)aTBI 12.01.2024
36 Ceposonopona. Cyinb- 1 15.01-
¢buabl. 19.01.2022
37 O6mas xapakrepuctuka | 1 Ypok-uccnenona-
ITHAKTOTEHOB. A30T Hue
38 AMMUax. 1 15.01-
19.01.2022
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39 IMpakTrueckas paboTa 1 22.01- [MpakTuyeckas
N2 «IlonyueHne aMmMu- 26.01.2024 paGota N2
aKa ¥ PaCTBOPEHHUE €T0 B
BOJIE.»

40 ABOTHasi KUCIIOTA H €€ 1 29.01-
com 2.02.2024

41 docdop. 1 29.01- CamocrosTenpHas

2.02.2024 pa60Ta Ne5
42 docdopHas KUCIIOTA. 1 5.02-
9.02.20204
43 IMoarpymma yriepoaa. 1 12.02-
Vraepon 16.02-2024
44 Okcupl yriiepoaa 1 19.02- KonTponpHas pa-
23.02.2024 60ra No3

45 IMpakTuyeckas pabora 1 26.02- [MpakTudeckas
No3 «llomyuenue yrie- 1.03.2024 pabora Ne3
KHUCJIOTO Ta3a ¥ U3yYeHHUe
€ro CBOMCTB»

46 VYronbHas kuciora, kap- | 1 4.03-

OOHATBI 8.03.2024

47 Kpemuuii u ero coequ- | 1 Cemunap
HEHMS

48 I[MpakTrdeckas pabora 1 4.03- [MpakTudeckas
Ned «DkcnepuMeHTab- 8.03.2024 pabota Ned
HOE PEIleHHe 3a1a4 110
teMe «HemeTaisl »

49 KonTpospHas paboramo | 1 18.03- KonrponsHas pa-
teme «HemeTasmibn» 22.03.2024 6ora Nod
Xumus memannoe 10 18.03-

22.03.2024

50 OGmias xapakrepuctuka | 1 25.03- CamMocTosiTeabHas
METAJIOB 29.03.2024 pa60Ta N97

51 Cnoco0bl noMyueHust 1 25.03-

METALIOB. 29.03.2024

52 CBoiicTBa METANIOB. 1 1.04-
ITpyMeHEHNE METAILIOB 5.04.2024

53 Iea04YHBIE METAILILI 1 1.04-

5.04.2024
54 [leno4yHo3eMenbHbIE 1 8.04- CemuHap
55 AoMUHUIA 1 8.04-

12.04.2024
56 Keneszo 1 15.04-

19.04.2024

57 O600menne u cucrema- | 1 15.04-
TH3AIHS 3HAHWH TI0 TeEMe 19.04.2024
«MeTamib»

58 I[IpakTuyeckas padboTa 1 22.04- [TpakTryeckas
Ned «DkcniepuMeHTab- 26.04.2024 pabora Ne5
HOE PEIEHHUE 3a1a4 110
Teme «MeTasuisl »

59 Kontponbnas padorano | 1 22.04- KoHnTpospHas pa-
Teme «MeTasTb» 26.04.2024 6ota No5
Ocnoevl opzanuueckoiu | 7 29.04-

3.05.2024

xumuu
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60- OpraHu4veckue Belle- 2 6.05-
61 CTBa U MX KJacCu(UKa- 10.05.2024
1HsT
62- YrneBogopoasl 2 6.05-
63 10.05.2024
13.05-
17.05.2024
64 [Ipupomgusie ncrounnku | 1 13.05-
YIJIEBOJAOPOAOB 17.05.2024
65 Kucnoponaconepxkamme | 1 20.05.- Ypok-uccnemnona-
OpraHMYeCKHE COEIUHE- 24.05.2024 HHE
Hus1. CTIIPTHI
66 Kap6oHOBBIC KUCTOTHI 1 10.05.2022
13.05.2022
67 Kuper, 6enku, yriesonst | 1 21. CaMoOCTOsSTeIbHAS
05.2022- pabota Ne6
23.05.2022
68 O6o6muenue u morope- | 1 24.05.2022-
HUE 25.05.2022
Hroro: 68 yacos

OueHouyHbIe MAaTEPHAJIBI
1. OnleHKa yCTHOTO OTBETA.
OrMeTKa «5» :
- OTBET MOJIHBIM U NPABUJIBHBIN HA OCHOBAHUHU U3YYEHHBIX TEOPU;

- MaTepuall U3JIOKEH B OMPENEIEHHON JOrMYeCKO MOCIe0BAaTENbHOCTH, JTUTEPATYPHBIM
A3BIKOM;

- OTBET CAMOCTOSITEJIbHBIM.
OTBeT «4» ;
- OTBET IOJIHBIMA U NPABUJIBHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHUIL;

- MaTcpua U3JI0KCH B OHpCI[CHCHHOﬁ JIOTUYECKOM MocjacaA0BaTCIbHOCTH, ITPH 3TOM JOITY-
IICHBI ABC-TPHU HECYIICCTBCHHBIC OHII/I6I(I/I, HCIIPABJICHHBIC 110 Tpe6OBaHI/IIO YUUTCIIA.

OrMeTKa «3»

- OTBET IOJIHBIN, HO MPH ATOM JIOIYIIEHA CYIIECTBEHHAs OIMMOKa WJIM OTBET HEMOJIHBIN, HEe-
CBSI3HBIMU.

OTMeTKAa «2» .

- IIpH OTBCTC O6H3py>KeHO HCTIOHMMAHUC YIAIIIUMCA OCHOBHOTO COACPIKAHUS yqe6H0r0 Ma-
TCpHuaia njin JOIMYHICHBI CYIICCTBCHHLIC OH_II/I6KI/I, KOTOPbIC yqaumﬁcx HE MOXXCT UCITPABUTDH
I[P HABOAAIINX BOIIPOCAX YUHUTCIIA, OTCYTCTBUC OTBCTA.

2. OueHka IKCNEPUMEHTAJIbHBIX YMEHM.
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- O1eHKa CTaBUTCSA HA OCHOBAHWU HAOJIOJICHUS 33 y4YallUMHUCS W MAChMEHHOTO OTYEeTa 3a
pabory.

OTMmeTKa «5»:

- paboTa BBIMOJTHEHA MMOJTHOCTHIO W MTPaBUIIBLHO, CACIIaHBI MPABHIIbHBIC HAOIIOACHUS U BbI-
BOJIBI;

- SKCIIEPUMEHT OCYIIECTBIICH M0 IJIaHy C YYETOM TEXHUKH 0€30MaCHOCTH U MPaBUII paOOThHI
C BEIIECTBAMU U 000PYI0BAHUEM;

- MPOSIBJIEHBI OPTAHU3ALUOHHO - TPYIOBBIE YMEHUS, NOIAEPKUBAIOTCA YUCTOTA paboOvero
MECTa U NOPSAJOK (Ha CTOJIE, SKOHOMHO UCHOJIb3YIOTCSI pEaKTHUBBI).

OrMeTKa «4» :

- paboTa BBIMOJHEHA MPaBUJIBLHO, CIEIaHbl MIPAaBUIbHbIC HAOIOACHUS U BBIBOJIbI, HO TIPH
ATOM JKCIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIECTBEHHBIE OIIMOKH B
paboTe ¢ BelecTBaMu U 000PyTI0BaHUEM.

OrMeTKa «3»:

- paboTa BBIMTOTHEHA MPABIJIBHO HE MEHEE YeM HAITOJIOBHHY WJIU JOIYIIeHA CYIIECTBCHHAS
omwuoOKa B X0/¢ IKCIIEPUMEHTA B 00BSICHEHHH, B 0)OpPMIICHUHU PabOTHI, B COOTIOICHUHN TTpa-
BHWJI TEXHUKH 0€30MacHOCTH Ha paboTe ¢ BelecTBaMU U 000PYI0BaHHEM, KOTOpasi UCIIPaB-
JSIeTCS MO TPEOOBAHUIO YUUTEIIS.

OrTMeTKa «2»:

- TOTyIIeHbI ABe (1 0oJiee) CYIIeCTBEHHBIE OMMMOKY B XOJI€: SKCIIEPUMEHTA, B OOBSICHEHUH,
B 0(pOpMIICHUU pabOTHI, B COOJIIOICHUH TTPaBUJI TEXHUKUA O€30MaCHOCTH MPU padoTe C Bellle-
CTBaMHU ¥ 000PYOBAaHUEM, KOTOPBIC YUAIIUKCS HE MOYKET UCIIPABUTH JaKe IO TPEOOBAHUIO
VUUTEIIS;

- paboTa He BBITIOJIHEHA, Y YYaIIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUSI.
3. OueHka yMeHUil peliaTh pacyeTHbIE 3a1a4H.
OrmeTka «5»:

- B JIOTHYECKOM PacCyJICHUN U PEIIICHUH HET OIIMOOK, 33a/1a4a pelliecHa palldOHAIbHBIM CITO-
cobom;

O1rMeTKa «4»:

- B JIOTUYCCKOM PaACCYKACHUU U PCIICHUS HCT CYIICCTBCHHBIX OHII/I60K, HO 3aJia4a pCIIcHa
HEpalnOHAJIbHBIM CHOCO6OM, WJIM JOIMYIICHO HE Oonee JABYX HECYHICCTBCHHBIX OIIHNOOK.

OrMmeTka «3»:

- B JIOTUYCCKOM PACCYKACHHUU HCT CYHICCTBCHHBIX OHII/I6OK, HO A0IIynicHa CymeCTBCHHAsA
omnOKa B MaTeMaTHYECKUX pacucrax.
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OTMeTKa «2»:

- UIMEETCS CYIIECTBEHHBIE OLIMOKH B JIOTUYECKOM PACCYKJICHUU U B PEIICHUMU.
- OTCYTCTBUE OTBETA HA 33/IaHUE.

4. OeHKa NMCbMEHHBIX KOHTPOJIbHBIX PaloT.

OTMeTKa «5»:

- OTBET MOJIHBIN U MTPaBUJIbHBINA, BO3MOKHA HECYIIICCTBEHHAs OIIMOKA.
OtMmeTKa «4»:

- OTBET HEMOJIHBIN WJIH JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OITHOOK.
Ot1MeTKa «3»:

- pa60Ta BBIIIOJIHCHA HC MCHCC YCM HAIIOJIOBHHY, JOIIYIICHA O/JJHA CYHICCTBCHHAA ommoOKa 1
IIpHU 5TOM ABC-TPH HCCYIICCTBCHHLIC.

OTMeTKa «2»:

- paboTa BBIMIOJTHEHA MEHBIIIC YEM HATOJOBUHY WU COJAEPIKUT HECKOIBKO CYIIECTBEHHBIX
OIIHOOK.

- paboTa He BBHIMIOJTHEHA.

[Ipu o1ieHKe BBIMIOJIHEHUS! MUCbMEHHON KOHTPOJIbHON paboThl HEOOXOAMMO YUUTHIBATh Tpe-
O00BaHMs €IMHOr0 OpporpauyecKoro pexxuma.

5. OneHka TeCTOBbIX padoT.

TecTbl, cOCTOSIINIME U3 TSATU BOMPOCOB MOKHO MCIOJI30BaTh MOCJIE U3YYEHUS KaXKI0TO Ma-
tepuana (ypoka). Tect u3 10—15 BonpocoB ucnonb3yeTrcs sl IEPUOANIECKOT0 KOHTPOJIS.
Tect u3 20—30 BOpoCcoB HEOOXOAUMO UCIIOIB30BaTh JJISI HTOTOBOT'O KOHTPOJIS.

IIpu olieHMBaHWM UCIIOIB3YETCS CIEIYIONIas 1IKaja: IJig TECTa U3 MSATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0JlHA OIIMOKA - OI[CHKA «4»;

* JIBE OIIMOKN — OLIEHKA «3»;

* TPU OIITUOKHU — OIICHKA «2).

st Tecta u3 30 BOmpocCoB:

* 25—30 npaBWIbHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 nmpaBUIbHBIX OTBETOB — OLIEHKA «3»;

* MeHblIIe 12 npaBUIbHBIX OTBETOB — OIIEHKA «2».
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6. Ouenka pedepara.
Pedepar orieHuBaeTcs 1Mo CICTYIOIIM KPUTEPHSIM:
* coOmroieHre TpeOOBaHUH K €ro 0(pOPMIICHHIO;

* He0OXOAMMOCTb U JIOCTATOYHOCTH JIJIsl PACKPBITHSI TEMbI IPUBEACHHOM B TEKCTE pedepaTa
uHbOpMaIuy;

®* YMCHHC o6yqafomerocsi CBO6OI[HO H3Jj1araTb OCHOBHBIC UJCHU, OTPAKCHHBIC B pe(bepaTe;

* CITIOCOOHOCTBD 06yqalomer00ﬂ IIOHATB CYTh 3a/1aBaCMbIX YJICHAMU aTTeCTaHHOHHOﬁ KOMUC-
CHUH BOIIPOCOB U C(l)OpMYJII/IpOBaTI) TOYHBIC OTBCTHI Ha HUX.

Hmozoean konmpoavnasn padoma 3a Kypc xumuu 8 Knacca

Hmozoeasn konmponvhas paboma 3a Kypc 8 Knacca

ba3oBblii ypoBeHb

HpI/I BBIITOJIHCHUH SaﬂaHI/Iﬁ ATOM 4acTHu BI>I6epI/ITe (0105051 HpElBHJII:HBIfI OTBCT.

1. Yuciio aToMOB BCEX XUMHUECKUX AJIEMEHTOB B MOJIEKYJIE CEpHOM KUCJIOTHI PaBHO:

2. Yucmo mpoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aToMe GTopa
1) p*-9;n°-10;e-19 3)p"-9;n°-10;e-9
2) p*—10;n°-9; & 10 4)p*-9;n°-9;e-19

3. 'pynma ¢hopmyt BemecTB ¢ KOBAJIGHTHBIM TUTIOM CBSI3U:
1) H,S, P4, CO, 3) HCI, NaCl, H;0
2) Hz, Na, CuO 4) Ca0, SO, CH4

4. BelecTBO, PU PaCTBOPEHUH KOTOPOTO B BOJIE SJICKTPOIUTUUECKON NUCCOLMAIUHN TTPaK-
TUYECKHU HE MPOUCXOJIUT:

1) ruapokcu HATpUs 3) xyopun cepedpa

2) cynab(dat Kanus 4) HUTpAT ATFOMUHUS

5. OI[HOBpeMeHHO MOTYT HaXOJUTLECA B paCTBOPC MOHBI:
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1) Na*, H*, Ba?*, OH" 3) Mg?", K*, NOs, SO
2) Fe?*, Na*, OH-, SO.* 4) Ca?*, H*, COs%, Cl -

6. BepHbl 1 ciienyromIre BhICKa3bIBaHUs?

A. Okcun pocdopa (V) - KUCTOTHBIN OKCHI.

b. ConstHast KUCIIOTA - OTHOOCHOBHASI KUCIIOTA.

1) BepHO TOIBKO A 3) BepHO TOIBKO b

2) BepHBI 00a CYKICHHUS 4) o0a cyxaeHUsI HE BEPHBI

IHoBbIICHHBIN YPOBEHb

/. YCTaHOBUTE COOTBETCTBHE MEXAY (POPMYJIOH BEIIECTBA U KIACCOM COCIUHEHMS:

dopmy.ia BellecTBAa: Kaacc coennnenus:
A) H3POq 1) conpb
b) SO3 2) OCHOBHBIM OKCH]I
B) Cu(OH); 3) HepacTBOPUMOE OCHOBAHHE
I') CaCl, 4) KUCIOTHBII OKCU
5) kucnora

6) pacTBOpYMOE OCHOBAHHE

8. C pacTBOpOM TUAPOKCH]IA HATPUS PEarupyroT:

1) cynsdar meau (11) 4) a30THas KUCJIOTa

2) okcupg meau (1) 5) Maruuii

3) rTUaPOKCHU KaJTUsI 6) okcua yriepoja (IV)
OrtBer:

9. Macca conu, conepxarieiics B 150r 5 %-Horo pactBopa cojiu, paBHa
YHUCJIO C TOYHOCTBIO JI0 JECATHIX).

OTtser: r.

Bricoxkuii ypoBeHb
10. CocraBbTe ypaBHEHUS] XUMUYECKUX PEAKLIUI COIJIACHO CXEME:!
Fe(OH); — Fe,03 — Fe — FeSO4 — Fe(OH);,
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HazoBuTte Bce COXKHBIE BEIIECTBA, YKAKUTE THUI PEaKIUHU, B 4 XUMUYECKOW pPEaKlUu CO-
CTaBbTE MOHHOE MOJIHOE U COKPAIICHHOE YPABHEHUE.

Hmozosasn konmponvnas padboma 3a Kypc xumuu 9 knacca

ba3oBblil ypoBeHb

Al. PacnipeniesieHue 37€KTPOHOB I10 SHEPreTUUYECKUM YPOBHAM 2€, 8€, 2€ COOTBETCTBYET
gactune 1) Mg® 2) O% 3) Mg?* 4) S*

A2. B psaay snementoB Na— Mg — Al - Si
1. yMeHbIIAtOTCs painyChl aTOMOB
2. YMEHBIIIAETCS YKUCIIO MPOTOHOB B sIpax aTOMOB
3. YBETUYMBAETCS YMCIIO AJIEKTPOHHBIX CIOEB B aTOMAaxX
4. yMeHbIIAeTCsl BhICIIAs CTEIIEHb OKUCIEHUS aTOMOB B COCIMHEHUSX
A3. ®akTop, HE BIUAIONIMN Ha CKOPOCTh XUMHUUYECKUX PEAKIINM,
1. mpupoja pearupyromux BemecTB
2. TeMIiepaTtypa
3. KOHIICHTpAIUs PEarupyronux BEIIeCTB
4)TUN XUMUYECKOU peakIuu
Ad4. Hanbosee 371eKTponpoBOHBIM METAJIOM U3 TIEPEUUCIICHHBIX SBIISETCS
1. munk 3) cBUHEIT
2. Menb 4) xpom
AS. Metann, He OTHOCSIIUNCS K IIET0YHO3EMEIbHBIM,
1 )maruuii 3) cTpoHIIHiA
2)xanbiuii 4) 6apuit
A6. Hanbomnee akTHBHO pearupyer ¢ BOJOU
1. ckanauit 3) Kanuit
2. Maraui 4) KanbIui
A7. ArperatHoe cOCTOSIHHE HOJIa TP HOPMAaJIbHBIX YCIOBUSAX
1. xwunkoe 2) TBEpIOE 3) razooOpazHOL
A8.Mertas, ¢ KOTOPBIM HE B3aUMOJICUCTBYET KOHIICHTPUPOBAHHAS CepHasl KUCJIOTa,
1)xene3o 2)marnuii 3)uuHK 4)HaTpuid

IHoBbIIEHHBIN YPOBEHb
74



B1. YcTaHOBUTE COOTBETCTBUE MEXAY PEATUPYIONIMMHU BEIIECTBAMU U MPOIYKTAMU UX
B3aUMOJIEUCTBUA.

Pearupyromme IIpogykrsl ux

BelleCTBA B3aUMOeiCTBUS

A) Cu +Clz1) Cu(OH), u Cl;

b) CuO + HCI 2) CuCl

B) Cu ,0 + HC1 3) CuCl, u H,0O

4) CuCl,

5) CuCl u H,O

B2. YcraHoBUTE COOTBETCTBUE MEXKIY TUIIAMU U YPABHEHUSIMU XUMHUUYECKUX PEAKLIAN.
THANBI XUMHWYECKHNX PEAKIIUH
A) coenunenus, OBP, neobparumas

b) paznoxenus, OBP, snnorepmuueckas
B) coenunenusi, OBP, romorennas
YPABHEHUSI PEAKIIUHA

Ny + 3Hap <> 2NHz) + Q
2KNO3 = 2KNO; + O, +Q
FeO+C — Fe +CO -Q

4Fe + 30, + 6H,0 = 4Fe(OH);
2Al + Fe,03 = 2Fe + AlL,O3 +Q

CJ10:KHBIH YPOBEHb

o &~ w0 DnpPE

C1. 3anuimmTe ypaBHEHUS PEAKIIHI, C TOMOIIBIO KOTOPBIX MOYXKHO OCYIIECTBUTH MPEBPa-
menust Zn — ZnCly, — Zn(OH); — ZnO

JIns mepexojia 2 3anuIlIUTe HOHHOE YPaBHEHUE.

C2. . K 34,8r cynbdara kanus NpuIviId pacTBOp, coaepxamiuii 83,2 T xjaopuaa 6apusi.
Onpenenure Maccy 00pa3zoBaBILIErocs OCaaKa.

C3.PaccraBbre KO3(D(PHUITMEHTHI B ypaBHEHUHU PEAKITUU C TIOMOIIBIO AJIEKTPOHHOTO 0a-
nauca. Cu +HN03—>CU.(N03)2+NO +H,0.
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Pabouas nporpamma
yueOHoro npeaMera « buosorus,
BXOJSIIETO B 00513aTENbHYIO YaCTh
yuebHoro miana OO0 MBOY r. Upkyrcka COLI Ne 19

[IpenmeTtHas obnacth: EcTecTBEHHO-Hay4YHbIE IPEIMETHI

Cpok peanu3zanuu NporpamMmmsl: 5 JeT

CocraBurenu nporpammbl: [Tokazeea T.U., Koncrtantunosa O.B.,
yuurens ouonorun MBOY r. Upkyrcka COILI Ne 19
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IHosicuuTeNLHAA 3aNIUCKA

[Iporpamma pa3paboraHa B COOTBETCTBUM ¢ TpeboBanusiMu DenepaibHOro
0o0pa30BaTeNpHOTO  CTaHJapTa OCHOBHOTO o0miero oOpas3oBanus. DeaepanbHON
o0pa3oBaTeNnbHOI MPOrpaMMOi OCHOBHOTO OOIIET0 00pa30oBaHus, C yU€TOM ITUIAHUPYEMBIX
pE3yNbTaTOB OCBOECHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro
obopazoBanuss MBOY r. Upkyrcka COILI c yriayOGneHHbIM H3y4€HHEM OTIEIbHBIX
npeameToB Ne 19.

HCJ’ISIMI/I N3y4CHUA OuoJoruy Ha YPOBHE OCHOBHOTI'O O6HIGFO O6pa3OBaHI/ISI}IBJIHIOTCH:

e (dopmupoBaHMEe CHUCTEMBI 3HAHUW O TpHU3HAKAX W  IpoIleccax
KU3HEIEATCITLHOCTH OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlNH;

e (QopMmupoBaHHUE  CHUCTEMbl 3HAaHUW 00  OCOOCHHOCTSIX  CTPOCHUSA,
KU3ZHEACATECIbHOCTA OpraHM3Ma uYeJOBEKa, YCJIOBHUSIX COXPAHEHHUS €ro
310pPOBBS;

e (QopmupoBaHHWE yMEHUHU MPUMEHSATH METOJbI OHOJIOTMYECKONH HAyKH s
M3YYCHUSONOIOTMIECKUX CHCTEM, B TOM YHCIIC OpTaHU3Ma YEJIOBEKa;

e (QopMmupoBaHHWE YMEHUW HCIOJIB30BaTh HH(POPMAIMI0O O COBPEMEHHBIX
JOCTUKEHUAX B 00J1acTU OMOJIOTHM sl OOBSICHEHUS MPOLIECCOB U SBJICHUMN
KUBOU TIPUPOIBI U )KU3HEIEATSILHOCTH COOCTBEHHOT'O OpPTraHU3Ma;

e (QopMmupoBaHUE YMEHUU OOBSICHATH POJIb OWOJOTUM B MPAKTHYECKOU
NEATEeIbHOCTU JIIOJIeH, 3HaueHHe OMOJIOTHYECKOro pa3HooOpasus Jjist
coxpaHeHHs1 Onocdephl, MOCIEICTBUS JSATSIBHOCTH YeJIOBEKa B IIPHUPO/IC;

e (opmupoBaHME  DKOJIOTHYECKOM  KYJIBTYphl B  IEIAX  COXPaHCHHUS
COOCTBEHHOTO 37I0POBBS M OXPaHbI OKPYKAIOIIEH CpEIbl.

JlocTrmxeHue 1enei mporpaMmMbl 110 OMOJIOTHH 00ECTICUNBASTCS PEIIICHUEM CIISTYIO-
IUX 3a7a4:

e MpuoOpeTeHre 00yJYaIOIMMUCS 3HAHUH O )KUBOW IIPUPO/IC, 3aKOHOMEPHOCTSIX
CTPOCHMUS, )KU3HEICITSIFHOCTH M Cpe1o00pa3yroIeil pojii OpraHu3MoB, Ye-
JIOBEKE KaK OMOCOITMATBbHOM CYIIIECTBE, O POJTH OMOJIOTUYECKON HAYKH B IPaK-
THYCCKOU JEATCIbHOCTH JIIOJICH;

® OBJAJCHWC YMEHHUSIMH MMPOBOJUTH UCCICAOBAHMS C HMCITOIB30BAaHUEM OHOJIO-
TUYECKOr0 000pyI0BaHMS M HAOJIOJCHHUS 32 COCTOSIHUEM COOCTBEHHOTO Op-
TaHU3Ma;

® OCBOEHHE TMpPUEMOB pabOThl ¢ Ouonoruuyeckol uHpopmanuend, B TOM
YHUCJIE O COBPEMEHHBIX JOCTIKCHHIX B 00J1aCTH OMOJIOTHH, €€ aHau3 U KPH-
THYECKOE OLICHUBAHUE,

® BOCIHTAaHUE OWOJOTHYECKH W DSKOJOTHYECKH TPAaMOTHOM JIMYHOCTH, TO-
TOBOMK COXPaHEHHUIO COOCTBEHHOTO 3/IOPOBbsI M OXPAHbI OKPYKAIOIIIEH CPEIbI.

OOmmee yuncao yacoB — 238 4acoB
5 kmacc — 34 gaca (1 gyac B Hezeno),
6 kmacc — 34 gaca (1 yac B HeAelo),
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7 xnacc — 34 ygaca (1 yac B HeaeN),
8 kmacc — 68 yacoB (2 yaca B Hememo),
9 kmacc — 68 yacoB (2 yaca B HeJEIO).

I[J'DI peam3anun ImporpaMmbl UCITIOJIB3YIOTCA y‘{C6HI/IKI/I, AOIMYHICHHBIC K HMCIIOJIb30BAHHIO
IIpH peaJin3aliliuy UMCIOIINX I'OCYAAPCTBCHHYIO dAKKPCAUTAITUTO O6p8,30BaTCJII>HI>IX ImporpamMm
Ha4YaJIbHOI'O 06HICFO, OCHOBHOTIO O6HICFO, CpCAHCTO O6HICFO 06p3.30BaHI/I}I OpraHu3alusaMu,

OCYILECTBISIOIMMU 00pa30BaTENbHYIO JESATEIBHOCTb, MPUKA30M MUHIIPOCBELIEHUS OT
21.09.2022 Ne 858:

o buomorus. 5 knacc. ba3oBeiii ypoBens. Yuebuux/ Ilonomapea U.H., Hukonaes
N.B., Kopaunos O.A. [laceunuka B.B., AO «M3natensctBo "Bentana rpad'"»;
buonorusa. 6 kinacc. ba3oBsiii ypoenb. Yueonuk/[lonomapesa 1.H., Kopuunosa
O.A., Kyumenko B.C.

A« 3narenscTBO "BenTtana rpad'y;

buonorus. 7 xknacc. bazossiit ypoBenb. Yueonnk/ Cymaroxus C.B., Kyumenko B.C
nox pea. [Tonomapeoit U.H., AO «M3natensctBo "Bentana rpad'"»;

buonorus. 8 knacc. ba3osiii ypoBenb. Yueonuk/Mam P.JI., IparomunoBA.I'C.B.,
nox pea.llonomapesoit U1.H «M3narensctBo "BenTana rpad'»;

buonorus. 9 knacc. bazoBeiii ypoBens. YueOnuk/Ilonomapesa .H., Kopaunora O.A., Uep-
HoBa H.M u nip.; nox pen. [lonomapenoii N.H., «M3natenscTtBo « Bentana rpady».

Ilnannpyemblie pe3yibTaThl OCBOCHUS MPeAMeTa

OcBoenune ydyebHoro npenmera «buonorus» Ha ypoBHE OCHOBHOTO 00IIEer0 00pa3OBaHMUS
JIOJKHO 00€CTIeUUTh JOCTHIKEHUE CIICIYIONIUX O0YJarolUUMHUCS JIMYHOCTHBIX, METampe/I-
METHBIX U TIPEAMETHBIX PE3yJIbTaTOB.

JINYHOCTHBIE Pe3yJIbTAThI

JIn4YHOCTHBIE Pe3yJIbTAThl OCBOCHUS MPOrpaMMbl IO OMOJIOTUU OCHOBHOT'O OOLIEro oopa-
30BaHUs JIOJKHBI OTPakaTh TOTOBHOCTh OOYYaIOIIUXCSI PYKOBOJICTBOBATHCS CHCTEMOM TO-
3UTHBHBIX LIEGHHOCTHBIX OPUEHTAIINI U paclIupeHHe OMbITa AeATeIbHOCTH Ha €€ OCHOBE U B
MpOLECCe peaTu3allii OCHOBHBIX HAIPaBICHUNW BOCHHUTATEIBHOU NEATENBHOCTH, B TOM
YHCIie B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMSI:

® TOTOBHOCTB K KOHCTPYKTHBHOﬁ COBMECTHOM ACATCIBbHOCTH IIPU BBIIIOJHCHHUH UCCIICI0-
BaHUU U IMPOCKTOB, CTPECMJICHHUEC K B3AMMOIIOHHUMAaHWIO U B3aMMOIIOMOIIIH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:
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® OTHOIIICHHE K OMOJIOTHH KaK K BAYKHOW COCTABJISIFOIIEH KyJIBTYPBhI, TOPAOCTh 33 BKJIA]T
POCCHICKHX M COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOI OMOJIOTHYECKON HAYKH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

® TOTOBHOCTH OIICHUBATh MOBEJCHUE W MOCTYIKH C MO3WIIMH HPABCTBEHHBIX HOPM U
HOPM SKOJIOTHYECKOH KYIbTYPHI;

® [IOHMMaHHE 3HAYMMOCTH HPABCTBEHHOI'O aCIIEKTa JEATEIHLHOCTH YEJIOBEKA B MECJIH-
LIMHE ¥ OMOJIOTUH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS
® [IOHMMaHHE POJIU OUOJIOTHU B (POPMHUPOBAHUHN ICTETUUECKON KYIbTYpPHI TUYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (GOPMHUPOBAHNUS KYJIbTYPHI 310POBbSI M IMOIUOHAb-
HOTO 0JIATOIOIy YU :

® OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBbIO M YCTaHOBKa Ha 3J0pOBbIN 00pa3
KU3HU (3I0pOBOE MUTAHUE, COOJIIOACHNE TUTUEHUYECKUX MPAaBUI U HOPM, cOallaHCH-
POBAHHBIN PEXUM 3aHATHIA U OT/AbIXA, perysipHas (u3n4ecKasi akTUBHOCTb);

® (0CO3HaHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUE AIKOT OIS,
HapKOTUKOB, KypeHue) U UHbIX (hOpM Bpeaa Ajid GU3HYECKOTO U NMCUXUYECKOTO 3/10-
POBBS;

e coOirofieHHe MpaBuil 0€30MaCHOCTH, B TOM UHCJIE HABBIKM 0€30MacHOI0 NMOBEICHUS B
MIPUPOJTHOM CpEIIE;

e chopmMupoBaHHOCTh HaBbIKa peieKCHU, YNpaBlieHHEe COOCTBEHHBIM SMOITMOHAIIb-
HBIM COCTOSTHUEM;

6) TPy10BOI0 BOCIIMTAHMS:

® AKTMBHOE YYacTHE B PELUICHUU MPAKTUUECKUX 33/1a4 (B paMKax ceMbH, 00pa30BaTelb-
HOH OpraHu3alliy, HACEJIEHHOrO0 MYHKTa, Kpas) OMOJOTMYECKON M IKOJIOTHYECKOU
HaIPaBJIECHHOCTH, UHTEPEC K MPAKTHUYECKOMY M3YYEHHIO MPO(decCHil, CBA3aHHBIX C
OMOJIOTHEH;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

® OpHEHTAaIMs HAa TPUMEHEHHE OMOJIOTMYECKUX 3HAHUH MPU PEIICHUH 3a/1a4 B 00JaCTH
OKpYXKarouen Cpepl;

® OCO3HAHUE IKOJOTHYECKUX MPOOJIEM U MyTEH UX PEIICHHUS,;

® TOTOBHOCTH K YYAaCTHUIO B NMPAKTUYECKOU NEATEIBHOCTH SKOJOTMYECKON HANPABJICH-
HOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:
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® OpHEHTAIMS HAa COBPEMEHHYIO CUCTEMY HAayYHBIX MPECTABICHUN 00 OCHOBHBIX OMO-
JIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBA3SX YEJIOBEKA C MMPUPOJHON U COLUATBHON
Cpenou;

® [IOHMMaHHE POJU OHMOJOTHYECKOW HAayKh B (POPMHUPOBAHUH HAYYHOT'O MHPOBO33peE-
HUS,

® pa3BUTHE HAYYHOU JF0003HATEILHOCTH, HHTEpECca K OMOJIOrMYeCKON HayKe, HAaBBIKOB
HCCJICIOBATEIILCKOM JICITCILHOCTH,

9) aganrTanum 00y4aomerocss K U3MeHsIIOIMMCs YCJIOBUSAM CONUATBHONW U IPUPOIHOM
cpeabl:

® aJIcKBaTHAas OIIEHKA U3MEHSIOIINXCS YCIOBUIA;

® [PUHATHE PEIICHUS (MHAUBUIYATbHOE, B TPYIIE) B U3MEHSIOMINXCS YCIOBUSIX HA OC-
HOBaHHMH aHaIM3a OMOJI0THYECKON MH(GOPMAIIUH;

® [UIAaHMPOBAHHUE JICUCTBUI B HOBOW CUTYyallMHd HAa OCHOBAHHMH 3HAHUM OMOJIOTHYCCKHUX
3aKOHOMEPHOCTEM.

MeranpeaMeTHble pe3yJbTaThI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUSI IPOTPAMMBI IO OMOJIOTMH OCHOBHOTO OOIIETo 00-
Pa30BaHUs IOJKHBI OTPAXKaTh OBJIAJICHUE CIEAYIOMUMH YHUBEPCATbHBIMU YUEOHBIMHU JICH-
CTBUSIMH:

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
1) 6a3oBble JIOTHYECKHUE TeHCTBUA:

¢ BBISBISATH U XaPAKTEPU30BATh CYILIECTBEHHbIE MPU3HAKU OMOJIOTMYECKUX OOBEKTOB
(s1BNIEHUI );

e YCTAHABJIMBAThH CYIIECTBEHHBII MPU3HAK KIacCU(PUKALMKU OMOJIOTMYECKUX OOBEK-
TOB (SBJICHHM, TPOLECCOB), OCHOBaHUS NIl 00OOUIEHUSI U CPaBHEHUs, KPUTEPUU
MIPOBOJIMMOI0 aHAJIN3A;

e C YYETOM MPEIJIOKEHHON OHOJIOTrMYecKON 3a/aydl BBISABISATH 3aKOHOMEPHOCTU U
MPOTUBOPEYHS B pacCMaTpPUBAEMbIX (akTax W HAONIOACHHSIX, MpeJiaraTh KpUTe-
PHHU JJT BBISIBIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHNI;

e BBISBIATH AePUINTHI HHGOPMAIINH, TAHHBIX, HEOOXOIMMBIX JIJISI PEIIEHUs TTOCTaB-
JICHHOM 3aJ1a4Hu;

e BBISBIISATH IPUYUHHO-CJICACTBEHHBIC CBSI3U MTPU U3YUCHUH OMOJIOTHYECKUX SIBJICHHM
U MPOLECCOB, JIeNaTh BHIBOJAbI C MCHOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOU€HH, YMO3aKJIFOUEHU 10 aHATIOTUH, (POPMYITUPOBATh TUIIOTE3HI O B3a-
UMOCBSI3SX;

e CaMOCTOATEJIBHO BBIOMpATh CHOCOO pelIeHUs y4uyeOHON OMOJIOTMYECKON 3a1ayu
(cpaBHMBATh HECKOJBKO BAPUAHTOB PEIICHMS], BRIOUpATh HauboJiee MOIX0 I C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB);
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2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eCTBUA:

¢ HCTOJH30BATh BOMPOCHI KAK UCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHUS;

o (GOpMYyITUPOBATH BOMPOCHI, (PUKCUPYIOIINE Pa3pbIB MEKIY peaTbHBIM H KEJIaTeIThb-
HBIM COCTOSIHUEM CHUTYaIluH, 00BEKTa, U CAMOCTOSITEIIPHO YCTAaHABIMBATH HCKOMOE
U JIaHHOC,

o (opMHUPOBATh TUIOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXKICHHM, apryMEHTHPO-
BaTh CBOIO MO3UIINIO, MHEHUE;

¢ TPOBOJUTH MO CAMOCTOATEIHLHO COCTABJIEHHOMY IUTaHY HaOJIOJCHIE, HECIOKHBIN
OMOJOTHUECKUN SKCTIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAaHUE MO0 YCTAaHOBJICHUIO OCO-
OEHHOCTEM OHOJIOTrHUecKOro 00beKTa (Tpolecca) U3yueHusl, MPUUUHHO-CIICICTBEH-
HBIX CBSI3€H M 3aBHCUMOCTEH OMOJIOTHYECKIX 0OBEKTOB MEXTY COOOiA;

 OILIGHWBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTH MH(POPMAIINIO, TIOTYICHHYIO B X0JI€
HAOIIO/ICHUS U OKCTIEPUMEHTA,

¢ CAMOCTOSITENILHO (POPMYJIMPOBATH 00OOIIEHUSI U BBIBOJBI IO pE3yJibTaTaM MpPOBE-
JI€HHOT'0 HAOJIIOAEHUSL, SKCIIEPUMEHTA, BJaIeTh MHCTPYMEHTAaMU OIIEHKHU JOCTOBEP-
HOCTH MOJIyYEHHBIX BBIBOJIOB U 0000IIECHUH;

e TPOTHO3UPOBATH BO3MOKHOE JlajbHEHIIEE pa3BUTHE OMOJIOTMUYECKUX MPOLECCOB U
UX TMOCJEACTBUS B QHAJIOTMUYHBIX WJIM CXOJHBIX CUTYyallUsX, a TaKKE BbIIBUTaTh
MPENOIOKEHNsT 00 UX PAa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTaX;

3) pa6ora ¢ ungopmanmeii:

o TPUMEHSATH Pa3IMYHbIE METObl, MHCTPYMEHTBI U 3alpOoChl NPU MOUCKE U 0TOOpe
Ouonornueckoi nHGOpPMAaLUK WM JaHHBIX U3 UICTOYHUKOB C YUETOM IPEAJIOKEH-
HOM yueOHON OHMOJIOTHYECKOM 3aa4H;

« BBIOMpPATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh OMOJIOTHYE-
CKYIO MH(OpMALMIO Pa3IMYHBIX BUJOB U (POPM MPEACTABICHMUS;

¢ HAXOJUTb CXO/JHbBIEC APTYMEHTHI (MMOATBEPKIAIOIINE WK OTIPOBEPTAIOIINE OJTHY U TY
e UJCH0, BEPCHUIO) B PA3IMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

e CaMOCTOSATENIbHO BhIOMpATh ONTUMAJIbHYIO (DOpMY MpeAcTaBiaeHUs UHPOPMALMK U
WUTIOCTPUPOBATH pellaeMble 33J]a4K HECIOKHBIMU CXeMaMu, AuarpaMMaMu, HHOU
rpaduKoi ¥ UX KOMOMHAIUSMU;

 OLIGHUBATh HAJIC)KHOCTh OMOJIOTUYECKON MH(POPMALIMU 110 KPUTEPUSIM, MPEII0KEH-
HBIM YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

¢ 3allOMUHATH U CUCTEMATU3UPOBATH OMOJIOTMYECKYIO HH(POPMALIHIO.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1elCTBUSA
1) oO1enmue:

e BOCHPHHHUMATh U (HOPMYITUPOBATH CYXKIEHHUS, BHIPAKATh IMOIIMHA B MPOIIECCE BBI-
MOJIHEHUSI MPAKTUYECKUX U Ja00paTOpPHBIX padoT;
¢ BBbIpaXXaTh ce0s (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
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¢ pacmo3HaBaTh HEBEPOATBHBIE CPECTBA OOIEHUS, TOHUMATh 3HAUEHHUE COLIUATBHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHUIKH KOHPIUKTHBIX CUTYallUi U CMATYATH
KOH(JIUKTHI, BECTH IEPETOBOPHI;

o TOHMUMAaThb HAaMEPEHUs JIPYTUX, NPOSBIATh YBAXKUTEIBHOE OTHOILIEHHUE K coOece-
HUKY U B KOPPEKTHOU popme (hopMyIupoBaTh CBOU BO3PAKEHUS,

e B XOJIe quasnora u (Wjin) AUCKYCCUH 3aJ]aBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOn
OMOJOTUYECKOM TEMBI M BHICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIlIeHUe OnoJIornye-
CKOM 3aJlauM U MO iepKaHue 0J1arokenaTeaIbHOCTH OOIIEeHNUS,

¢ COINOCTAaBIIATh CBOM CYXKJICHUSI C CYXACHUSAMU JIPYTUX YYACTHUKOB JHANIOra, OOHa-
PY>KUBATh PAa3IU4YUE U CXOJICTBO MO3ULUN;

o TyOJUYHO MPEACTABISATH PE3YJIbTAThl BHITOJIHEHHOTO OMOJIOTMYECKOTO OIbITa (IKC-
NEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

e CaMOCTOSATENIBHO BHIOMpPATh (POPMAT BBHICTYIUICHHS C YYETOM 3a/1au NPE3EHTAUU U
O0COOEHHOCTEH ayIUTOPUH U B COOTBETCTBUU C HUM COCTaBIISITh YCTHBIE U TUChMEH-
HBIE TEKCTBI C UCIIOJIB30BaHNEM WILTIOCTPATUBHBIX MaTEPUAIIOB;

2) coBMeCTHasA AeSITeJIbHOCTD:

e TOHUMATh U MCIOJIb30BATH MPEUMYIIIECTBA KOMAHAHOW U MHAUBUIYAJILHOM paOOThI
IIPU PEIICHHH KOHKPETHON OMOJIOrnuecKkoi mpo0aemMbl, 000CHOBBIBATh HEOOXOIH-
MOCTb TPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJECUCTBUS MTPU PEILICHUH MOCTABIICH-
HOU y4yeOHOM 3a7a4H;

o TIPUHUMATH LIETb COBMECTHOM JI€ATENIbHOCTH, KOJUIEKTUBHO CTPOUTD ICUCTBUS I10 €€
JOCTHKEHUIO: paclpeesisiTh POJIH, J0IOBApUBATHCs, 00CYKAATh MPOLIECC U PE3YJlb-
TaT COBMECTHOM pabOThI, yMETh 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJIEH, IPOSIBIISATh
TOTOBHOCTb PYKOBOJUTB, BBINOJIHATH TOPYYECHUS, IO JUUHATHCS;

e TUIAHUPOBATH OPraHU3aLMI0 COBMECTHOM pabOThI, ONIPEAEISATH CBOIO POJIb (C YUETOM
MPEANOYTCHUH U BO3MOXHOCTEM BCEX YYAaCTHHKOB B3aMMOJCWUCTBUSI), pacmlpee-
JISITh 33/1a41 MEXK]Ty YWICHaAMH KOMaH/Ibl, y9aCTBOBATh B TPYMIOBBIX (popMax paboThI
(o6cyxnenns, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

e BBINOJHATH CBOIO YacCTh pa0dOThI, JOCTUTaTh KAUECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPOBATH CBOM JIEUCTBUS C IPYTMMHU YICHAMH KOMaH/bL;

o OILICHMBATh KaY€CTBO CBOETO BKJIAJa B OOUIUH MPOIYKT MO KPUTEPHUSIM, CAMOCTOS-
TEIbHO C(HOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICUCTBUS, CPAaBHUBATH PE3YJib-
TaThl C UCXOJIHOM 3a/1aueil U BKJIAJ] KaXK/I0TO YJeHa KOMaH bl B IOCTUKEHHUE PE3YJIb-
TaTOB, pa3JIEeATh cepy OTBETCTBEHHOCTU U MPOSBIISITH TOTOBHOCTD K MPEAOCTAB-
JICHUIO OTYETA NEPEL TPYIIION;

¢ OBJIQJETh CUCTEMOI YHHUBEPCAIbHBIX KOMMYHUKAaTUBHBIX JEHCTBHI, KOTOpas obec-
ne4YnBaeT cOPMUPOBAHHOCTh COLIMAIBHBIX HABBIKOB U IMOLMOHAILHOTO WHTEI-
JIeKTa O0y4aroInuXCsl.

PerynsiTuBHBIC YHMBEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranusanus:
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BBISIBIIATH TIPOOJIEMBI JIJIs1 PEIICHUS B )KU3HCHHBIX U YUYEOHBIX CUTYAIUSAX, UCIIONb-
3ys OMOJIOTUYECKUE 3HAHUS,

OPHEHTHUPOBATHLCS B PA3MYHBIX MOAXOAAX MPHUHITHS pEUIeHUH (MHIUBUIYyaTbHOE,
MPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIITIO);

CaMOCTOSITENIbHO COCTAaBJIATh aJITOPUTM PEIICHUS 3a/1a4u (MU €ro 4acTh), BHIOUPATh
croco0 perieHus yueOHOM OMoJIOrMuecKoi 3aJJa4K ¢ y4€TOM UMEIOLTUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH Mpe/jIaraeMble BAPUAHTHI pellie-
HUM;

COCTABJISITH IUJIAH JACUCTBUH (TUIaH peau3ali HAMEUYEHHOTO aITOPUTMA PEIICHHUS ),
KOPPEKTUPOBATH MPEJIIOKEHHBIN AITOPUTM C YUETOM MOJIYyYSHHS] HOBBIX OMOJIOTH-
YECKUX 3HAHUN 00 U3ydyaeMOM OHOJOTUYECKOM OOBEKTE;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpO.HB, AMOIHUOHAJIbHbIN HHTEJJIEKT:

BJIQJIETh CIIOCO0AMU CaMOKOHTPOJISI, CAMOMOTHBAIIUN U PeDIICKCUH;

JlaBaTh OLICHKY CUTYAIlMU U MpeAJjiaraTh IJaH €€ U3BMEHCHUS;

YYUTHIBATh KOHTEKCT M MPEABUJICTh TPYAHOCTH, KOTOPbIE€ MOTYT BOZHUKHYTH MPHU
pelieHnd y4eOHOM OMOJIOTHYECKO 3ajayu, aJanTUPOBaTh PEIICHHWE K MEHSIO-
IIAMCS 00CTOSATEILCTBAM;

OOBSICHATH TPUYUHBI JJOCTHKEHUS (HEAOCTHXKEHUS ) pEe3yJIbTATOB JEATEIIBHOCTH, Ja-
BaTh OLICHKY TPUOOPETCHHOMY OMBITY, YMETh HAXOIUTh MO3UTUBHOE B IIPOU3OIIIE/I-
LIEN CUTYyallNH;

BHOCHUTHh KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIILCTB, N3MEHHUB-
IITUXCSl CUTYaIlUi, YCTAHOBJICHHBIX OIMMMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yiIbTaTa IEJIU U YCIOBUSIM;

pa3MyaTh, Ha3bIBATh U YIPABJISATh COOCTBEHHBIMHU AMOIUSIMH M SMOLMAMU JPYTHUX;
BBISIBJISATh M @HAJIM3UPOBAThH IMIPUYUHBI DMOIUT;

CTaBHUTh Ce0s Ha MECTO JIPYyroro yejoBeka, MIOHMMAaTh MOTUBBI M HAMEPEHUS JIPY-
roro;

PEeryJIUpoBaTh CIOCOO BBHIPAKEHUS SMOIIHM.

IIpunsaTHe cedst M Apyrux:

OCO3HaHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;
MpU3HABaTh CBOE MPABO Ha OLIMOKY M TaKOe K€ MPaBo APYroro;
OTKPBITOCTh Ce0€ U JPYTUM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOUN YHUBEPCAIBHBIX YUCOHBIX PETYISTUBHBIX JACHCTBUMN, KOTOpas obecre-
quBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3UIUS JIMYHO-
CTH), U KU3HEHHBIX HABBIKOB JINYHOCTHU (YIIpaBJICHUsI COOON, CAMOAUCIUILIINHBI, YCTONYH-
BOT'O TTIOBEJICHUS ).

HpeI[MeTHLIe pe3yJabTaThbl
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5-i1 kiace

[IpeameTHbIE pe3yabTaThl OCBOCHHUSI MPOTPAMMBbI 1O OMOJIOTHMH K KOHIy OOy4deHus B 5
KJIacce:

¢ XapaKTEepU30BaTh OMOJIOTHIO KaK HayKy O )KMBOM MPUPOJIE, HA3bIBATh PU3HAKHU KH-
BOTO, CPAaBHUBATH OOBEKTHI JKUBOW U HEKUBOU MPUPOIBI;

o TIEPEUYHCIATH UICTOYHUKHU OMOJIOTUYECKUX 3HAHUMN, XapaKTEpU30BaTh 3HaYCHHE OMO-
JOTHYECKHUX 3HAHUH I COBPEMEHHOTO YelloBeKa, MPOoQeccuu, CBsI3aHHbIE ¢ Ono-
noruent (4-5 mpodeccuii);

e TPHUBOJUTH NPUMEPHI BKIJIaJ1a poccuiickux (B ToM uncine B.W. Bepuanckuii, A.JI. Un-
YKEBCKUM) U 3apyO0eKHBIX (B TOM unciie Apuctorenb, Teodpact, ['umnmokpar) yue-
HBIX B pa3BUTHE OUOJIOTHHY;

e HMETh IPEJICTABICHUE O BAXKHEUIIUX OMOJIOIMYECKUX MPOLIECCax U SIBICHUAX: IH-
TaHUE, IbIXaHUE, TPAHCIIOPT BEUIECTB, Pa3Apa>KUMOCTb, POCT, PA3BUTHE, IBUIKECHHUE,
Pa3MHOKEHUE;

o TPUMEHSTH OUOJOTUYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIIE: KUBbIE Tea, OMO-
JIOTHUsA, SKOJIOTHS, LIUTOJNOTUS, aHATOMUS, (PU3UOJIOTHS, OMOJIOTUYECKasl CUCTEMa-
THKa, KJIETKa, TKaHb, OpPraH, CUCTEMa OPraHOB, OPraHu3M, BUPYC, ABUKEHUE, TUTA-
HUE, (OTOCUHTE3, AbIXaHUE, BBIIEIEHUE, Pa3IPaKUMOCTh, POCT, Pa3MHOKEHHE,
pa3BUTHE, Cpea OOUTAHUS, IPUPOJIHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIIECTRO)
B COOTBETCTBHUH C MOCTABIICHHOM 3a1a4€il U B KOHTEKCTE;

¢ pAa3IMYaTh [0 BHEUIHEMY BUAY (M300pAKEHUSIM), CXEMaM U OMKMCAHUAM J0SIEpHbIC
U SJICpPHbIE OPraHU3MBI, pa3IMuHble OMOJIIOTUYECKUE OOBEKThI: PACTEHUS, HKUBOT-
HBIX, TPUOBI, JTUIIAMHUKN, OAKTEPHUH, IPUPOHBIE U MUCKYCCTBEHHBIE COOOIIECTRA,
B3aMMOCBS3M OpPTraHU3MOB B IPUPOJIHOM U UICKYCCTBEHHOM COOOLIECTBaX, MpeACTa-
BUTENEH QIIOPHI U PayHbI MPUPOIHBIX 30H 3€MJITH, JTaHIIIAPThI TPUPOIHBIEC U KYIIb-
TypHBIE;

¢ IPOBOAUTH ONMKUCAHUE OpraHu3Ma (PacTeHUsl, )KUBOTHOI'0) 10 3aIaHHOMY IUIaHy, BbI-
JEJSTh CYIECTBEHHBIE PU3HAKHA CTPOEHUS U MPOLECCOB KU3HEAEATEIIBHOCTH Op-
raHU3MOB, XapaKTepU30BaTh OPTaHU3MbI KaK Teja )KUBOW MPHUPOAbI, NEPEUUCITAThH
O0COOEHHOCTH PacTEHUM, )KUBOTHBIX, TPUOOB, JTUIIAWHUKOB, OAKTEPHI U BUPYCOB;

e pACKpbIBaTh MOHATHE O cpefe oOuTaHus (BOAHOW, HA3EMHO-BO3IYIIHOM, MOYBEH-
HOM, BHYTPUOPTaHU3MEHHOM ), YCJIOBUSX CPEIbl OOMTaHUS;

¢ TPUBOJAUTH MPUMEPHI, XAPAKTEPU3YIOIIHNE TPUCTIOCOOIEHHOCTh OPTaHU3MOB K CpeJie
oOWTaHus, B3aUMOCBSI3H OPTaHU3MOB B COOOIIECTBAX;

¢ BBIICIATH OTJIMUYUTEIbHBIC PU3HAKY TPUPOIHBIX M HICKYCCTBEHHBIX COOOIIECTB;

e APTyMEHTUPOBATH OCHOBHBIC MPABHIIA TIOBEJACHHS YEIOBEKA B IPUPOJIE U OOBSICHSATD
3Ha4YeHHE NPUPOJOOXPAHHOMN IEATEIHHOCTH YEIOBEKA, aHAIU3UPOBATH INT00aIbHBIC
HKOJIOTUYECKUE TTPOOIIEMBI;

e PACKpPBIBATh POJIb OMOJIOTHUH B IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,

e JICMOHCTPUPOBATh Ha KOHKPETHBIX IPUMEPAX CBSI3b 3HAHUI OMOJIOTHH CO 3HAHUSIMU
0 MaTeMaTHKe, MPEIMETOB T'yYMaHUTAPHOTO IUKJIA, PA3TUYHBIMUA BHJIAMHU HCKYC-
CTBa;

¢ BBINOJHATH MpaKkTUYecKue padboThl (MOMCK MHGOPMALMKM C MCIOJb30BAaHUEM pa3-

JIMYHBIX HCTOYHUKOB, OITMCAHHUEC OPraHru3Ma 110 3alaHHOMY l'IJ'IaHY) )41 J'Ia60paTOpHBIe
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paboThl (paboTa ¢ MUKPOCKOIIOM, 3HAKOMCTBO C Pa3IMYHBIMU CIIOCOOAMH H3MeEpe-
HUS U CPABHEHUS KHUBBIX 0OBEKTOB);

e TIPUMEHSTH METOJBI OMOJIOTHY (HAOMI0IeHNE, OTTMCaHue, KilacCu(uKaIys, u3mepe-
HUE, SKCTIIEPUMEHT): MPOBOIUTH HAOIOCHHS 32 OPraHU3MaMH, OIIICHIBATH OMOJIO-
IMYECKUE OOBEKTHI, POILECCHI U SIBJICHUS, BBITIOJHITH OMOJIOTUYECKUI PUCYHOK U
U3MepeHrue OMOJIOTMUECKIX 00bEKTOB;

o BJAJCTh NMPUEMaMU paOOTHI C JYMOW, CBETOBBIM U ITU(POBBIM MUKPOCKOIIAMU TIPU
paccMaTpuBaHUU OMOJIOTHYECKUX 0ObEKTOB;

o COOMIONATH MpaBujIa 0€30MMacHOro TpyAa MpU paboTe ¢ YyueOHBIM U J1a0OpaTOPHBIM
000OpyZOBaHUEM, XHMHUYECKOW MOCYJ0M B COOTBETCTBUM C HWHCTPYKIHUSAMHU Ha
YpOKE, BO BHEYPOUHO 1€ITEIbHOCTH;

¢ HCIOJB30BaTh MPHU BHIMOJHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JIUTEpa-
Typy 10 OMOJIOTHH, CIIPABOYHBIC MaTepHalbl, pecypchl HTepHeTa;

e CO37aBaTh MUCHMEHHBIC W YCTHBIEC COOOIIEHUS, MCTIONB3Ys MOHATHIHHBIA ammapar
U3y4aeMoro pasjesa Ouooruu.

6-i1 KJ1ace

[IpeameTHbIe pe3yabTaThl OCBOEHHUS MPOTPAMMbI 1O OMOJIOTMM K KOHILY 0Oy4yeHus B 6
KJj1acce:

XapaKTepu30BaTh OOTAHUKY Kak OMOJIOTHYECKYIO HAYKYy, €€ pa3elibl U CBSI3U C APY-

rUMMU HayKaMU U TEXHUKOU;

e IIPUBOJUTH MPUMEPHI BKIIaaa poccuiickux (B Tom unciie B.B. Jlokyudaes, K.A. Tu-
mupsizeB, C.I'. Hapamun) u 3apy0exxHbiX yueHbix (B ToMm uucie P. I'yk, M. Maiib-
MIWTY) B Pa3BUTUE HAYK O PACTEHUSIX;

o TIPUMEHSTH OMOJOTUYECKUE TEPMHUHBI U TIOHATHUS (B TOM YHCIE: OOTaHUKA, PACTH-
TeJIbHAsI KJIETKa, pacTUTENIbHAsI TKaHb, OPTaHbl PACTEHU, CHCTEMAa OPTraHOB pacTe-
HUSI: KOPEHb, MOOET MOYKa, JIUCT, BUJIOU3MEHEHHBIE OpraHbl, IBETOK, IO, CEMS,
pacTUTENbHBIA OpraHW3M, MHUHEpAIbHOE MUTaHHE, (POTOCUHTE3, JAbIXaHHUE, POCT,
pa3BUTHE, Pa3MHOXXEHUE, KJIOH, Pa3IpaKMMOCTh) B COOTBETCTBUM C TTOCTABJICHHON
3aJla4eii 1 B KOHTEKCTE;

e OIIMCHIBATh CTPOCHUE U KU3ZHEACATEILHOCTh PACTUTEIBLHOTO OpraHu3Ma (Ha IMpH-
Mepe MOKPHITOCEMEHHBIX WM I[BETKOBBIX ): MOIJIOIIEHHE BOAbl U MUHEPAJIBHOE IMH-
TaHue, POTOCUHTE3, AbIXaHUE, TPAHCIIOPT BEIIECTB, POCT, PA3MHOKCHHE, PA3BUTHE,
CBSI3b CTPOCHHS BET€TATUBHBIX U T'€HEPATUBHBIX OPTaHOB PACTCHHH C MX (PYHKITU-
AMU;

e Da3JMYaTh U OMHUCHIBATH )KUBBIE U TepOAPHBIC IK3EMIUIAPHI PACTEHUH 110 3aJaHHOMY
MJIaHy, YaCTH PACTCHHM MO U300paKEHUSIM, CXeMaM, MOJICTISIM, MYJIsKaM, peibed-
HBIM TaOJIAIaM;

e XapaKTEepU30BaTh MPU3HAKU PACTCHUM, YPOBHU OpraHU3allMi PACTUTEIHLHOTO Opra-
HU3Ma, YaCTH PACTEHUMN: KJIETKU, TKAaHU, OpPTaHbl, CHCTEMbl OPTaHOB, OPTaHU3M;

e CpaBHMBATh PACTUTEIIbHBIC TKAHU U OPTaHbl PACTEHUM MEXTy COOOM;
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BBITIOJHATH MTPaKTHUECKHE U J1a0opaTopHbie paboThI 110 MOPHOIOruH U (PU3HOTOTHH
pacTeHull, B TOM YHCIIe pabOThl ¢ MUKPOCKOIIOM C TOCTOSTHHBIMU ((hUKCUPOBaH-
HBIMH ) ¥ BpEMEHHBIMUA MUKPOTIpETIapaTaMu, HCCIICIOBATEIHCKHAE pa0OTHI C UCIIOJIb-
30BaHUEM MPUOOPOB U MHCTPYMEHTOB LIU(POBOH Ta00OpaTOPHUH;

XapaKTEepHU30BaTh MPOIIECCHl KUZHEEATEIbHOCTH PACTEHHI: TIOTJIONIEHNE BOJBI U
MUHEpalIbHOE MHUTAaHHE, (OTOCUHTE3, JbIXaHHE, POCT, Pa3BUTUE, CIIOCOOBI ecTe-
CTBEHHOT'O ¥ KICKYCCTBEHHOTO BEr€TaTUBHOTO Pa3MHOKEHHUS, CEMEHHOE pa3MHOXKe-
HUE (Ha mMpuMepe MOKPHITOCEMEHHBIX, WM IBETKOBBIX);

BBISIBIISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U MEK]Ty CTPOCHUEM U (DYHKIIMSIMU TKaHEH
Y OpraHOB PACTEHUM, CTPOCHUEM U KU3ZHEJEATEIbHOCTHIO PACTCHHUI;
KJ1acCU(UIIMPOBATH PACTEHUS U UX YACTH MO Pa3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUN B IPUPO/JIE U KU3HU YeNIOBEKa: 3HaUYeHHE (POTOCHHTE3A B
IPUPOJIC U B )KU3HH YeIIOBEKa, OMOIIOTUYECKOE U XO3HCTBEHHOE 3HAYCHHE BUIIO-
W3MEHEHHBIX TTOOETOB, XO3SMCTBEHHOE 3HAUCHHE BETCTATUBHOTO Pa3MHOKCHUS,
MIPUMEHSATH TTOJTYICHHBIC 3HAHWS JJIs BHIPAIIUBAHKS M PA3MHOKEHHUS KYJIbTYpPHBIX
pacTeHHl;

MCIOJIb30BaTh METO bl OMOJIOTHH: TPOBOAUTH HAOIIOIEHHUS 32 PACTCHUSIMH, OTTHCHI-
BaTh PACTEHUS M UX YaCTU, CTABUTH MPOCTEUIITNE OMOIOTMUECKHE OTBITHI M DKCIIE-
PUMEHTHI;

coOJ0/1aTh MpaBuiia 0€30MacCHOr0 TpyAa MpHu padboTe ¢ y4eOHBIM U 1a00paTOPHBIM
000pyI0BaHUEM, XUMUYECKON MOCY0N B COOTBETCTBUU C UHCTPYKIIUSAMH HA YPOKE
¥ BO BHEYPOYHOM JIEATEIHbHOCTH;

JIEMOHCTPUPOBATH HA KOHKPETHBIX IMTPUMEPAX CBA3b 3HAHUW OMOJIOTHUU CO 3HAHUSIMHU
10 MaTeMaTuKe, reorpaduu, TEXHOJIOTHH, TPEAMETOB TYMAaHUTAPHOTO IIUKIIA, Pa3-
JUYHBIMA BHJIAMH UCKYCCTBA,

BJIAJIETh IpUeMaMK paboThl ¢ Omosiornyeckoil nHopmarmeit: GopmMyaupoBaTh Oc-
HOBAHMUS JIJIs1 U3BJICUCHUS U 00001IIeHHsI UH(POpMAIUU U3 IBYX UCTOYHUKOB, TPE00-
pa3oBBIBaTh MH(OPMALINIO U3 OAHON 3HAKOBOU CHCTEMBI B JIPYTYIO;
XapaKTEpU30BaTh MPUHITUIBI KIIaCCH(PUKAIINA PACTEHUH, OCHOBHBIE CUCTEMAaTHYC-
CKHE TPYIIBI pacTeHUH (BOAOPOCIIH, MXH, TUIAYHBI, XBOIIIH, ITAIIOPOTHUKH, TOJIOCE-
MEHHBIE, TOKPHITOCEMEHHBIE UJTH I[BETKOBHIC);

NPUBOIUTH TPUMEPHI BKJIaAa poccuiickux (B ToM uncie H.M. Basunos, 1.B. Muuy-
puH) u 3apyOexHbIX (B ToM uncie K. Jlunneit, JI. [Tactep) ydeHbIX B pa3BUTHE HAyK
0 pacTeHMSX, rpudax, JUIaHHUKaX, OAKTePUIX;

MPUMEHSATH OMOJIOTUYECKHE TEPMUHBI U TIOHSTHS (B TOM Ynciie: 00TaHUKA, YKOJIOTHSI
pacTeHul, MUKOJIOTHS, 0aKTEpUOJIOTHS, CHCTEMaTHKa, I[apCTBO, OTAEI, KIacc, ce-
MEHNCTBO, pOJ, BUJ, )KU3HEHHAs ¢opMa pacTeHHIA, cpefia OOUTaHUs, PACTUTEIHHOE
COOOIIIECTBO, BBICIINE PACTECHHUS, HU3IINE PACTEHUS, CIIOPOBbIC PACTEHMSI, CEMEH-
HBIC PAaCTEHUs, BOJOPOCIIH, MXH, TUTAYHBI, XBOIIH, MAIOPOTHUKH, TOJTOCEMCHHBIC,
MOKPBITOCEMEHHBIE, OaKTEpHUH, TPUOBI, JIMIIAWHUKN) B COOTBETCTBHH C TIOCTABJICH-
HOH 3aJjauei 1 B KOHTEKCTE;

pasnuyaTh ¥ ONHMCHIBATH KUBBIC U TepOapHbIC dK3EMILISAPBI PACTCHUH, YaCTH pacTe-
HUN 10 U300paKEHUSM, CXEMaM, MOJENSIM, MYJsbKaM, pelbeHbIM TabiuLaM,
rpuOBI 1O U300PAKEHUSIM, CXEMaM, MYJIsDKaM, OaKTEPUH MO U300PaKEHUSIM;
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o BBISBIISATH NMPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX WA IIBETKOBBIX, CEMEUCTB JBY-
JIOJIBHBIX M OJTHOJIOJTbHBIX PACTCHHUIA,

¢ OMpPENEIATh CUCTEMATHIECKOE MMOJI0KEHNE PACTUTEIIHFHOTO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX, UJIH IIBETKOBBIX) C TIOMOIIBIO OMPEACIUTEILHON KapTOUKH;

e BBINOJIHATH IPAKTUYECKUE U JTAOOPATOPHBIE padOTHI O CUCTEMATUKE PACTEHUN, MU-
KOJIOTUU U MUKPOOUOJIOTHH, B TOM YHUCJIE PAOOTHI C MUKPOCKOIIOM C TTIOCTOSIHHBIMU
(pukcupoBaHHBIMU) U BPEMEHHBIMU MHUKpOIIpENapaTaMu, UCCIEI0BaTEIbCKUE pa-
OOThI C UCTIOJIB30BAHUEM MPUOOPOB U MHCTPYMEHTOB 1M (PpOBOIL TabopaTropuy;

o BBIICIATH CYUICCTBEHHBIC MPU3HAKU CTPOCHUS U KU3HENEATEIbHOCTH PACTCHUM,
OakTepuii, rpuOOB, JIUIIAWHUKOB;

e TIPOBOJUTH ONKUCAHUE U CPABHUBATH MEXKIY COOOU pacTeHus, TpuObl, JIUIIAHHUKH,
OaKkTepuu 1Mo 3aJaHHOMY IUIaHY, JIeJIaTh BEIBOABI HA OCHOBE CPABHCHMS;

e OMKCHIBATH YCIOKHCHUE OPTAaHU3AIUN PACTCHUH B XOJI€ ABOJIIOIIMHN PACTUTEIHLHOTO
MHpa Ha 3eMJie;

e BBIIBIIATH YEPTHI IPUCTIOCOOICHHOCTH PACTEHUH K cpeiec 0OUTaHUs, 3HAYCHHE DKO-
Joru4YecKux (aKTOPOB JIJISl PACTCHHI;

¢ XapaKTepU30BaTh PACTUTEIBHBIC COOOIIECTBA, CE30HHBIC U MMOCTYMATEIbHBIE U3Me-
HEHUS PACTUTEJIBHBIX COOOIIECTB, PACTUTEIBHOCTh (PACTUTEIBHBINA MOKPOB) MPHU-
POJIHBIX 30H 3eMJIH;

o TIPUBOJUTH MPUMEPHI KYJIBTYPHBIX PACTEHUN U X 3HAYEHUE B )KU3HU YEJIOBEKA, T10-
HUMAaTh MIPUYUHBI U 3HATh MEPhI OXPaHbl PACTUTEIHLHOTO MUpPa 3eMJIH;

e PACKpBIBaTh POJIb PACTECHUI, TPUOOB, JIMIIAWHUKOB, OAKTEPUI B IPUPOIHBIX COO0-
LIECTBAX, B XO35IMCTBEHHOW JIESATEIIbHOCTH YEJIOBEKA U €TO MMOBCEAHEBHOM KU3HU,

¢ JIEMOHCTPUPOBATh Ha KOHKPETHBIX IPUMEPAX CBS3h 3HAHUH MO OMOJIOTUU CO 3HAHU-
SIMH TI0 MaTeMaTHKe, GU3NKe, reorpadru, TEXHOJIOTHH, JIATEPATYPE, MPEIMETOB I'y-
MaHHTApPHOTO IUKJIA, Pa3IMYHBIMU BUIAMHU UCKYCCTBA;

¢ HCIIOJB30BaTh METOJIbI OUOJIOTUN: TTPOBOJAUTHL HAOMIOICHUS 3a PACTEHUSIMU, OaKTe-
pUSMU, TPUOAMH, TUIIAWHUKAMH, OITUCHIBAThH UX, CTABUTH MTPOCTEHUIIINE ONOTOTHYC-
CKHE OTIBITHI M SKCTICPUMEHTHI;

+ coOJI0/IaTh MpaBuiia 0E€30MACHOTO TpyAa NpH paboTe ¢ y4eOHBIM U 1a00paTOPHBIM
000pyI0BaHUEM, XUMUYECKOMN MOCY0N B COOTBETCTBUU C UHCTPYKITUSAMH HA YPOKE
¥ BO BHEYPOYHOU JIEATEIHLHOCTH;

e BJIAJCTHh MpUeMaMu paboThl ¢ uHMOpMaIuei: GopMyIUPOBATh OCHOBAHUS JJIS W3-
BIICYCHUS ¥ 00001IeHHSI HHPOPMAIIUK U3 HECKOJIBKUX UCTOYHUKOB (2-3), mpeodpa-
30BBIBATh HH(POPMAITHIO U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh MUCHbMEHHBIC W YCTHBIE COOOIIEHUS, UCTIONB3Ysl TMOHATHUIHBIA anmapar
M3y4aeMoro pasjieiia OMOJIOTHH, COTTPOBOXK/IATH BRICTYIIJICHUE ITPE3CHTAIIMEH C y4e-
TOM OCOOEHHOCTEH ayUTOPUU 00YJArOIITIXCSI

/-1 KJIace

[IpeameTHBIC pe3yabTAaTHl OCBOCHHUS MPOTPAMMBI MO OHMOJIOTHH K KOHITy OOy4deHus B 7
KJjacce:

e XApPaKTCPHU30BATb 300JIOTHIO KaK 6I/IOJIOFI/I‘{CCKYIO HayKy, €€ pasaciibl U CBA3b C APY-
I'MMHU HAYKaMHU U TCXHHKOﬁ;
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¢ XapaKTepU30BaTh MPHUHITUIBI KIACCH(PUKAINK KUBOTHBIX, BUJ KaK OCHOBHYIO CH-
CTEMATUYECKYI0 KATErOpPUIO0, OCHOBHBIE CHCTEMATUYECKHE TPYIIBI KUBOTHBIX
(mpocTeimue, KUIMIEYHOTIOIOCTHBIC, TIOCKUE, KPYTJIBIE M KOJIbUAThIC YEepPBH, UJie-
HUCTOHOTHE, MOJUTIOCKH, XOPJIOBbIE);

o TPUBOJAUTH MPUMEpPHI BKiIana poccuiickux (B ToM umcie A.O. Kopanesckuit, K.W.
Ckpsi6un) u 3apyOexxHbix (B ToMm unciie A. JleBenryk, XK. KioBbe, J. ['exkenn) yue-
HBIX B Pa3BUTHE HAYK O )KUBOTHBIX;

o TPUMEHSTH OUOJIOTUYECKUE TEPMUHBI U TIOHATHS (B TOM YHUCIIE: 300JI0T U, SKOJIOTUS
YKUBOTHBIX, ATOJIOTHUS, MaJIC0300JI0THsI, CHCTEMATHKA, ITAPCTBO, TUII, OTPSIJI, CEMEil-
CTBO, POJI, BU]I, )KUBOTHAs KJIETKA, *KUBOTHAsI TKaHb, OPTraH XUBOTHOTO, CUCTEMBbI
OpraHoOB >KMBOTHOTO, KMUBOTHBIM OpraHu3M, MUTaHUE, JbIXaHHE, POCT, pPa3BUTHE,
KpOBOOOpAIICHHE, BBIJICICHUE, OMOpa, IBIKCHHUE, PA3MHOXKEHUE, TTapTCHOTCHES,
pa3IpakuMOCTh, peiekc, opraHsl YyBCTB, MTOBEJACHUE, cpeaa OOUTAHMS, TIPUPO/-
HOE€ COOOIIIECTBO) B COOTBETCTBUM C TIOCTABJICHHOM 3a7aueii M1 B KOHTEKCTE;

e PACKpBIBaTh OOINME MPHU3HAKH KUBOTHBIX, YPOBHH OPTaHU3AIMH KUBOTHOTO OpTa-
HU3Ma: KJIETKH, TKaHU, OpPTaHbl, CHCTEMBI OPTaHOB, OPTaHU3M;

e CPaBHUBATH KUBOTHBIC TKAHU M OPTAHBI JKUBOTHBIX MEXTY COOOM;

¢ OIKCHIBATH CTPOCHUE U KU3HEACATEIBHOCTD )KUBOTHOTO OpPTaHU3Ma: OMOPY U JIBU-
YKEHUE, MTUTaHUE U MMUILEBAPEHUE, IbIXaHUE U TPAHCIIOPT BEIIECTB, BHIJACICHUE, Pe-
TYJISIUIO U TTOBEJIEHUE, POCT, Pa3MHOKEHHUE U Pa3BUTHE;

¢ XapaKTEepU30BaTh MPOIIECCHI )KU3HEACATEIHLHOCTU )KUBOTHBIX M3YYaeMBbIX CHCTEMa-
TUYECKUX TPYMI: ABUKEHUE, TUTAaHUE, IbIXaHUE, TPAHCTIOPT BEUIECTB, BbIICIICHUE,
PETYISAIUIO, TTIOBEJICHUE, POCT, PA3BUTHUE, PA3MHOKEHHUE;

e BBISBIISATH NMPUYUHHO-CIICACTBEHHBIE CBSI3M MEX]y CTPOSHUEM, KU3HEIEATEIbHO-
CTBIO U Cpeioii OOMTaHUSI )KUBOTHBIX M3y4aeMbIX CHCTEMAaTHUECKHUX TPYIII;

e pAa3JIMYATh U OMUCHIBATH JKUBOTHBIX U3YYaEMBIX CHCTEMATHYECKUX TPYIII, OTACIIb-
HBIC OpTaHbl U CHCTEMBI OPTAHOB TI0 CXeMaM, MOJCIISIM, MYJIsKaM, pelibe(HbIM Ta0-
JUIAM, TIPOCTEHIIINX — TI0 U300PaKCHHSIM;

e BBIABJIATH NMPHU3HAKHA KJIACCOB YICHUCTOHOTUX W XOPJOBBIX, OTPSIOB HACEKOMBIX U
MJICKOTTUTAIOIIINX

e BBINIOJHATHh MPAKTUYECKUE U JabopaTopHbie PabOThI IO MOP(OJIOTUU, AHATOMUH,
(bU3HONIOTHUY Y TTOBEJICHUIO )KUBOTHBIX, B TOM YHCIIE PAOOTHI C MUKPOCKOTIOM C T10-
CTOSIHHBIMU ((PUKCHUPOBAHHBIMU) U BPEMEHHBIMH MUKpOTIpENapaTaMu, UCCIeI0Ba-
TeJILCKUE PadOTHI C UCTIOJIb30BAaHUEM TPUOOPOB M HHCTPYMEHTOB UG POBOI 1a00-
paTopuu;

e CpPaBHUBATH MPEJICTABUTENICH OTACIBHBIX CHCTEMATUYECKUX TPYIII KUBOTHBIX U JIE-
JaTh BBIBOJIBI HA OCHOBE CPaBHCHUS,

o KJACCU(UIIMPOBATH KUBOTHBIX HA OCHOBAHHH OCOOCHHOCTEH CTPOCHUS;

o OMNKCHIBATH YCIIOKHEHWE OpPTaHU3AIMH YKUBOTHBIX B XOJIC IBOJIIOIMH >KHUBOTHOTO
MHpa Ha 3eMJie;

e BBISBJISATH YEPTHI IPUCIIOCOOJICHHOCTH KUBOTHBIX K Cpejie OOMTaHMS, 3HAUCHHUE KO-
JOTUYECKUX (PaKTOPOB JJIST ’KUBOTHBIX;

¢ BBISIBIISITh B3aUMOCBSI3H KMBOTHBIX B PUPOJIHBIX COOOIECTBAX, LIEMU MUTAHUS;

e YCTAHABJIMBAThH B3aMMOCBSI3H )KUBOTHBIX C PACTEHUSMHU, TPUOaMHU, TUITAWHUKAMHA U
OaKTepusIMU B IPUPOIHBIX COOOIIECTBAX;
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¢ XapaKTEpU30BATh KUBOTHBIX MPUPOAHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTHU
pacrnpoCTpaHEHUs )KUBOTHBIX 10 TUIAHETE;

¢ PAaCKpBIBaTh POJIb )KMBOTHBIX B IPUPOIHBIX COOOIIECTBAX;

e PACKpBIBATh POJb JOMAITHUX M HEMPOIYKTUBHBIX KUBOTHBIX B KU3HU YEJIOBEKA,
POJIb TIPOMBICIIOBBIX KHUBOTHBIX B XO3SMCTBEHHOH JEATETHLHOCTH YEIIOBEKAa M €TO
MIOBCETHEBHO XKM3HU, OOBSICHIATHh 3HAYCHNE KUBOTHBIX B TIPUPOJIE U )KU3HH YEJI0-
BEKa,

e UMETh MPEJICTABICHUE O MEPOIIPUATHUAX IO OXPAHE KUBOTHOTO MUPA 3EMJIH;

¢ JICMOHCTPHPOBATH HAa KOHKPETHBIX MIPUMEPAX CBSI3b 3HAHHUH 1O OMOJIOTUH CO 3HAHHM-
SMHU TI0O MaTeMaTHKe, (PU3UKe, XUMHUH, Teorpadui, TEXHOJIOTHH, TPEIMETOB r'yMa-
HUTAPHOTO IHUKJIA, Pa3IMIYHBIMU BUJAMH HUCKYCCTBA,;

¢ HCIOJB30BaTh METO/IbI OMOJIOTHU: POBOIUTEH HAOTIOACHUS 33 )KUBOTHBIMH, OTTHCHI-
BaTh JKUBOTHBIX, UX OpraHbl M CUCTEMBbI OPTAHOB; CTABUTh MPOCTEiIre OUOIOTH-
YECKHUE OMBITHI i SKCTIEPUMEHTHI;

+ coOJI0/aTh MpaBmiia 0€30MaCHOTO TPyAa IpH padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM
000pyI0BaHUEM, XHMHUECKOH MOCY/I0M B COOTBETCTBUY C MHCTPYKIUSAMHU Ha yPOKE
¥ BO BHEYPOUYHOH JEATEIHHOCTH;

e BJAJCTHh NMpUeMaMu paboThl ¢ uHMOpMaIuei: GopMyIUPOBATh OCHOBAHUS JJIS W3-
BJICUCHUS 1 00001IeHHs UHPOPMAIIUU U3 HECKOIBKUX (3—4) UICTOYHUKOB, Tpeodpa-
30BbIBaTh MH(MOPMALIMIO U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh MUCbMEHHBIC U YCTHBIE COOOIIEHUS, UCIIONb3Ys MOHATUIHBIN ammapaTr uzydae-
MOT0 pa3jiena OUoJIOTHUH, COTIPOBOXKAATH BHICTYIIJICHUE MPE3EHTALlUEN C YYETOM OCOOEHHO-
cTel ayAuTOpUM 00yJaroIInuXcs

8- kiacce

[IpeameTHbIC pe3yabTaThl OCBOCHHUSI MPOTPAMMBI MO OWMOJIOTHMH K KOHIy 00y4deHus B 8
KJjacce:

¢ XapaKTEepU30BaTh HAYKH O YEJIOBEKE (aHTPOIOJIOTHIO, aHATOMHUIO, (PU3NOJIOTHIO, Me-
JTULHUHY, TUTHUEHY, SKOJIOTHIO YEJIOBEKA, NMCHUXOJIOTHI0) U HUX CBSI3U C JAPYTUMU
HAayKaMH U TEXHUKOMU;

e OOBACHATH MOJOKECHHUE YEJIOBEKA B CUCTEME OPraHUYECKOr0 MHUPa, €ro MPOUCXO0XK-
JIEHUE, OTJIMYUS YEJIOBEKa OT JKMBOTHBIX, TPUCTIOCOOICHHOCTh K Pa3JIMYHbIM KO-
JornyeckuM (hakTopam (4eI0BEUECKUE PACHI U aJIaIITUBHBIC THIIHI JIFOJICH ), POJACTBO
YEJIOBEUECKHX pac;

¢ TIPUBOJUTH IpUMEPHI BKIaAa poccuiickux (B Tom yucie U.M. Ceuenos, W1.I1. [1aB-
aoB, .M. MeunukoB, A.A. Yxtomckuii, [1.K. AHoxuH) u 3apyOekHbIX (B TOM
yucne Y. I'apseit, K. bepnap, JI. [Tactep, Y. JlapBrH) yueHbIX B pa3BUTHUE MPEICTAB-
JIEHUI O TIPOUCXOXKIECHUH, CTPOCHUH, KU3HEAEATEIbHOCTH, TIOBEACHUH, SKOJIOTUN
YEJIOBEKA;

e TIPUMEHATH OUOJOTUYECKUE TEPMUHBI M TIOHATHUS (B TOM YHCIIC: [IUTOJIOTHS, TUCTO-
JIOTHSI, aHATOMHMS YeJIOBEKa, (PU3HOJIOTHS YeJIOBEeKa, TMTMeHa, aHTPOTOJIOTHS, KO-
JIOTHSI YEJIOBEKA, KJIETKa, TKaHb, OPTraH, CHCTEMa OPraHOB, IUTAHUE, IbIXaHUE, KPO-
BooOpaleH1ue, 0OMeH BEIIECTB U MPEBpAIEHUE SHEPTUH, IBUKEHUE, BbIACIICHUE,
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pOCT, pa3BUTHE, TIOBEJACHHUE, PA3MHOXKEHUE, PA3IPAXKUMOCTb, PETYISLUSA, TOMEO-
CTa3, BHYTPEHHSA Cpella, UMMYHHUTET) B COOTBETCTBHHM C ITOCTaBICHHOM 3aJa4ueil u
B KOHTEKCTE;

IIPOBOJIUTH ONKMCAHKE IO BHEIIHEMY BUY (M300paKEHHUIO), CXeMaM OOIIMX MpHU3Ha-
KOB OpraHu3Ma 4eJIOBEKa, ypOBHEHN €ro OopraHu3aliu: KJIETKU, TKaHU, OpraHbl, CH-
CTEMBI OPIaHOB, OPTAHU3M,;

CpaBHMBATh KJIETKH Pa3HbIX TKaHEH, ITPYII TKaHEH, OpraHbl, CHCTEMbI OPTaHOB Ye-
JIOBEKA; MPOLIECCHI KU3HEEATEIBHOCTH OpraHu3Ma 4eJIOBEKa, JIelaTh BHIBOJIBI Ha
OCHOBE CPaBHEHUS;

pa3nanyaTh OMOJOTMYECKH aKTUBHBIE BEUIECTBA (BUTAMUHBI, (DEPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B IIpoLiecce OOMEHa BEILIECTB U MPEBPAIlCHUs YHEPTHUH;
XapaKTEPHU30BaTh OMOJIOTMYECKHUE TPOLIECCHI: 0OOMEH BELECTB U PEBPAILEHUE SHEP-
TUH, IUTAHUE, JIbIXaHWUE, BBIJIEJIEHUE, TPAHCIIOPT BEIIECTB, ABUKEHUE, POCT, PETY-
asuus QyHKIUN, IYMMYHUTET, TOBEACHUE, PA3BUTUE, PA3MHOKEHHUE YEIOBEKA;
BBISIBJIATH IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY CTPOEHUEM KIIETOK, OPIaHOB, CH-
CTEM OPraHOB OPraHM3Ma YeJOBEKA U UX (DYHKIMSAMU, MEKIY CTPOCHUEM, KH3HE-
JEeSATEIbHOCTBIO U CPEJION OOMTaHUs YEIOBEKa,;

OPUMEHATh OWOJIOTUYECKUE MOJENU JUIsl BBISIBICHHUS OCOOEHHOCTEW CTPOCHHUS U
(YHKIIMOHUPOBAHUSI OPTaHOB U CUCTEM OPraHOB YEJIOBEKa;

OOBSICHATH HEHPOTYMOPAJIbHYIO PETYJISLUIO MPOIIECCOB KU3HEIEATEIBHOCTH Opra-
HU3Ma 4YEJI0BEKA;

XapaKTepU30BaTh U CPABHUBATH O€3YCIOBHbIE U YCIOBHBIE PE(IIEKCHI, HACIEICTBEH-
HbIE€ U HEHACJIEICTBEHHbIE POTPaMMbl IOBEJICHUS, 0COOEHHOCTH BBICIIEH HEPBHOMN
JIeSITEJIbBHOCTH YeJIOBEKa, BUJIbI OTPEOHOCTEM, MaMsITH, MBILUICHUS, pEUYH, TEMIIE-
pPaMEHTOB, SMOIUH, CHA, CTPYKTYPY (DYHKIIMOHAJIBHBIX CUCTEM OPTaHU3Ma, HAIPaB-
JICHHBIX Ha JOCTUKEHUE MOJIE3HBIX MPHUCIIOCOOUTENIBHBIX PE3yJIbTaTOB;

pasnuyaTh HacJIeACTBEHHbIE U HEHACIEACTBEHHbIE (MH()EKIIMOHHbIE, HEMH(EKIINOH-
HbI€) 3a00JI€BaHUSI YEOBEKA, OOBICHATh 3HAUCHHE MEp MPO(PUIAKTUKU B MPEIy-
NpeXJIeHNH 3a00J1€BaHUI YEJIOBEKA;

BBINIOJIHATHh MPAKTUYECKUE U JabopaTopHble pabOThl MO MOP(OJIOTUU, AHATOMUH,
(bu3noNOruy M MOBEACHUIO YEJIOBEKa, B TOM 4Hciie paboThl C MUKPOCKOIIOM C TO-
CTOSIHHBIMH ((PMKCHPOBAHHBIMH) U BPEMEHHBIMU MUKpONpEenapaTaMu, UCCie10Ba-
TeJILCKHUE PadOTHI C UCTIOJIb30BAaHMUEM TPUOOPOB M HHCTPYMEHTOB UG POBOI 1a00-
partopuu;

peniaTh Ka4eCTBEHHBIE U KOJIMYECTBEHHBIEC 33Ja4M, UCIIOJIb3ysl OCHOBHBIE MOKa3a-
TEJIH 3/I0POBbsI YEJIOBEKA, IPOBOAUTH PACUETHI U OLIEHUBATH ITOJYyYEHHBIE 3HAYEHUS;
apryMeHTUPOBAaTh OCHOBHbIE IPUHIIUIIBI 3I0POBOI0 00pa3a ®KU3HHU, METOIbI 3aLTUTHI
U YKpEIUJICHUS 3J0pPOBbS YeJIOBeKa: cOaTaHCUPOBAHHOE MUTaHKUE, COOJI0/IEHUE Tpa-
BUJI JIMYHOW TUTHEHBI, 3aHATUS (QU3KYIBTYPOM M CIOPTOM, pallMOHATIbHASL OPTraHU-
3alMsl TPY/AA U MOJIHOUEHHOTO OTJIbIXa, MO3UTUBHOE IMOILIMOHAIBHO-TICUXHUYECKOE
COCTOSIHUE;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS JIJIsl COONIOACHUS 3JI0pPOBOTO 00-
pa3a >KM3HM, COAJAaHCUPOBAHHOTO NUTAaHMs, (PU3MUECKON aKTHUBHOCTH, CTPECCO-
YCTOWYMBOCTH, JIJIS1 UCKJIFOUEHHSI BPEIHBIX PUBBIYEK, 3aBUCUMOCTEN;
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e BJAJACTh NPUEMaMM OKa3aHUS NEPBOM IMOMOIIM YEJIOBEKY IPU NOTEPE CO3HAHUA,
COJTHEYHOM U TEIUUIOBOM yJape, OTPaBJICHUH, YTOIUICHUH, KPOBOTEUEHUH, TPAaBMax
MSITKUX TKaHEW, KOCTEH CKelleTa, OpPraHOB YyBCTB, 0)KOTaX U OTMOPOXKECHUSX;

¢ JIEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEPAX CBSI3b 3HAHUM HAyK O YEJIOBEKE CO 3Ha-
HUSMHU MIPEAMETOB €CTECTBEHHO-HAYYHOT0 U TYMaHUTAPHOTO ITUKJIOB, Pa3IMYHBIX
BUJIOB UCKYCCTBA, TEXHOJOTUU, OCHOB O€30MACHOCTH KU3HENEATEIbHOCTH, HU3H-
YECKOM KYJIbTYPBI;

¢ HCIIOJIb30BATh METO/IbI OUOJIOTUH: HA0JI01aTh, U3MEPSTh, OTUCHIBATH OPraHU3M Ye-
JIOBEKA U MPOILIECCHI €0 KU3HEEATEIbHOCTH, MPOBOIUTDH MPOCTEHININE HCCeA0Ba-
HUS OpTraHU3Ma YeJloBeKa U OOBACHSITH UX PE3YJIbTATHI;

e COOMIONATH MpaBuja 0€30MacHOTo TpyAa Mpu paboTe ¢ yueOHBIM U J1Ta00paTOPHBIM
000pyI0BaHUEM, XUMHUECKOH MOCYI0M B COOTBETCTBUU C MHCTPYKIUSIMU HAa yPOKE
¥ BO BHEYPOUYHOH JEATEIHHOCTH;

e BJAJAETh MpUEMaMU padOThl ¢ HH(poOpManuen: GOpMyIUPOBATH OCHOBAHUS JJIA U3-
BJICUCHHMSI U 0000IeHNs HH(POPMAITUHU U3 HECKOJIBKUX (4—5) MCTOYHUKOB; ITpeodpa-
30BBIBATh HH(POPMALIUIO U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MMCHMEHHBIC U YCTHBIE COOOIICHUS, UCTIONB3Ys MOHATUHHBINA anmapar u3ydeH-
HOTO pa3jiena OMOJIOTHH, CONPOBOXKIATh BBICTYIUIEHUE NPE3EHTAIMEN C y4ETOM 0COOEHHO-
cTel ayAuTOpUM 00yJaroOLIUXCs

XapaKTEpPHU30BaTh HAYKH O YEJIOBEKE (AHTPOMOJIOTHUIO, aHATOMUIO, (PU3HOJIOTHIO, Me-
JTULMHY, TUTHUEHY, HKOJOTHIO YEJIOBEKa, NCUXOJOTHI0) U UX CBSI3U C JIPYTUMU
HAayKaMH U TEXHUKOMU;
OOBSACHATH MOJIOKEHUE YEIOBEKA B CUCTEME OPTraHMYECKOr0 MHUpA, €r0 MPOUCXO0K-
JIEHUE, OTJIINYHUS YEJIOBEKa OT )KMBOTHBIX, IPUCIOCOOIEHHOCTh K PAa3IMYHbIM KO-
JOTUYecKUM (hakTopaM (4eI0BEUECKUE PAChl U a/IalITUBHBIC THUIIBI JIFOJIEH ), POACTBO
YeJIOBEUECKHX pac;
PUBOJIUTH MPUMEPHI BKIIaga poccuiickux (B Tom uncie .M. Ceuenos, N.I1. I1aB-
aoB, .M. MeunukoB, A.A. Yxtomckuii, [1.K. AHOXuH) U 3apyOeXHBIX (B TOM
yucie Y. I'apsei, K. bepnap, JI. Ilactep, Y. J[apBuH) y4eHbIX B pa3BUTHE MTPEACTAB-
JIEHUH O MPOUCXOKIEHUM, CTPOCHUH, KUZHEEATEIbHOCTH, TIOBEJEHUH, SKOJOTUN
YeJIOBEKa;
MPUMEHSTHh OMOJIOTUYECKUE TEPMUHBI U IOHATHA (B TOM YHCJIE: IUTOJIOTHUS, TUCTO-
JIOTHUs, aHATOMHUSI YEJIOBEKa, (PU3MOJIOTHS YeIOBEeKa, TMTMeHa, aHTPOIIOIOT s, KO-
JIOTUA YeJIOBEKa, KJIeTKa, TKaHb, OpraH, CUCTEMa OpPraHoOB, MUTaHUE, IbIXaHHUE, KPO-
BOOOpaIlieHre, OOMEH BEIIECTB U MPEBpaIlleHUe SHEPIUH, ABUKEHUE, BbIJCICHUE,
pOCT, pa3BUTHE, OBEACHUE, PA3MHOXKEHUE, Pa3APAXKUMOCTh, PETYISAILUsA, TOMEO-
CTa3, BHYTPEHHSA Cpella, UIMMYHHUTET) B COOTBETCTBHHM C MTOCTaBICHHOM 3ajjaueil u
B KOHTEKCTE;
¢ TIPOBOJUTH ONKCAHUE MO BHEIIHEMY BUAY (M300paKE€HHUI0), CXeMaM OOIIUX MPU3HA-
KOB OpPraHM3Ma Y€JIOBEKa, YPOBHEW €ro OpraHu3alMu: KJIETKH, TKaHU, OPraHbl, CHU-
CTEMBI OPTaHOB, OPTraHU3M,;
e CpPAaBHUBATbH KJIETKU PA3HbIX TKAHEW, IPYIIN TKAHEH, OPraHbl, CACTEMbI OPraHOB Ye-
JIOBEKA; MPOLIECCHI KU3HEAEATEIbHOCTH OPraHu3Ma YeJI0OBEKa, JEeNaTh BHIBOJBI Ha
OCHOBE CPaBHEHHSI;

91



paznuyaTh OMOJIOTHYECKH aKTUBHBIC BEIIECTBA (BUTAMUHBI, (DEPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B IIpoLiecce 0OMEHa BEIIECTB U MPEBPAIlleHUs] YHEPTHH;
XapaKTepU30BaTh OMOJIOTHYECKHE MPOIIECChl: 00MEH BEIIECTB U IIPEBPAICHHUE SHEP-
TUH, TUTaHUE, JbIXaHUe, BBIJICJICHUE, TPAHCIIOPT BEIIECTB, ABIKEHUE, POCT, PETY-
asiuus QyHKIMN, UMMYHUTET, TOBEJCHUE, Pa3BUTHE, PA3MHOXKEHHE YETIOBEKA;
BBISIBIISITh TPUYUHHO-CJICICTBEHHBIE CBA3U MEX]ly CTPOCHUEM KJIETOK, OPraHOB, CH-
CTEM OPraHOB OpraHM3Ma YeJoBeKa U UX (DYHKIMSMU, MEXKY CTPOCHUEM, KU3HE-
JeSATEILHOCTBIO U CPEJION OOMTaHUs YEIOBEKa,;

OPUMEHSTh OUMOJIOTHYECKUE MOJEIM JJIS BBISIBICHUS OCOOCHHOCTEW CTpOEHUS U
(GyHKUIMOHUPOBAHUS OPraHOB U CUCTEM OPTraHOB YeJIOBEKa;

OOBSACHATH HEHPOTYMOPATBHYIO PETYIISIUIO TPOLIECCOB KU3HEACATEILHOCTUA Opra-
HU3Ma YEJIOBEKa;

XapaKTepU30BaTh U CPABHUBATH O€3YCIOBHBIE U YCIOBHBIC PE(IICKCHI, HACIEICTBEH-
HBIE M HEHACJIEICTBEHHBIE MPOTPaMMbI TIOBEICHUS, 0COOEHHOCTH BBICIICH HEPBHON
JESITEIbHOCTH YEJIOBEKa, BUJIBI TOTPEOHOCTEH, MaMSITH, MBILIUICHUS, PEYH, TEMIIE-
pPaMEeHTOB, SMOIIH, CHA, CTPYKTYPY (PYHKIIMOHATIBHBIX CHCTEM OpTaHU3Ma, HaIpaB-
JICHHBIX Ha JOCTUKCHHE TOJIE3HBIX MPUCIIOCOOUTENBHBIX PE3yIbTATOB;

pasnuyaTh HacJIeACTBEHHBIE U HEHACIECTBEHHbIE (MH(DEKITMOHHbIC, HECUH(EKIINOH-
HbIC) 3a00JIeBaHUsI YENIOBEKA, OOBICHATh 3HAYCHHE MEp MPOPUIAKTUKH B MPEIy-
MpEeXJIeHUU 3a00JI€BaHUN YEIIOBEKa;

BBITIOJIHATD MPAKTUYECKUE U JabopaTopHbie pabOThl 0 MOP(OJIOTUU, AHATOMUH,
(Gbu3MoNOrUM U MOBEACHUIO YEJIOBEKA, B TOM YHCie pabOThl C MUKPOCKOIIOM C TIO-
CTOSIHHBIMU ((PUKCUPOBAHHBIMHU) U BPEMEHHBIMH MUKpOIIpenapaTaMu, UCClIe0Ba-
TeJIBCKUE PadOTHI C UCTIOJIb30BAaHUEM TPUOOPOB U HHCTPYMEHTOB UG POBOI 1a00-
paropuu;

pemaTh KaueCTBEHHbIC W KOJIMUYECTBEHHBIC 3a/1auM, UCIIOJIb3YysI OCHOBHBIC MOKa3a-
TEJIH 3J0POBbsI YETIOBEKA, TPOBOJUTH PACUETHI M OLIEHUBATH MOJTyUYEeHHBIC 3HAUCHHUS;
apTyMEHTHPOBATh OCHOBHBIE TPUHIIMITBI 3J0POBOTO 00pa3a )KU3HU, METObI 3aIIUTHI
¥ YKpETUICHUS 370POBbsI YeNloBeKa: cOaTaHCHpOBAaHHOE MUTAHKE, COOI0ICHHE TIPa-
BUJI JINYHOW TUTUEHBI, 3aHATHS (GU3KYIBTYPOU U CIIOPTOM, pallMOHATbHAs OPTaHU-
3aIMsl TPy U MOJIHOIEHHOTO OT/IbIXa, TO3UTUBHOE IMOIIMOHATIBLHO-TICUXHUECKOe
COCTOSIHHE;

MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA M YMEHHUS JJI COOJIOICHHUS 3[J0POBOTrO 00-
pa3a KU3HU, COATTAHCHPOBAHHOTO MUTAHUS, (HU3UUYECKON AKTUBHOCTH, CTPECCO-
YCTOWYMBOCTH, JIJISI UCKITFOUECHHSI BPEIHBIX MPUBBIYCK, 3aBUCMOCTEN;

BJIQJICTh NMPUEMaMH OKa3aHUs TIEPBOM MOMOIIM YEIOBEKY MPU MOTEPe CO3HAHUSA,
COJTHEYHOM U TEIUJIOBOM yJlape, OTPAaBJICHUH, YTOIUICHUH, KPOBOTCUEHUH, TPaBMax
MSITKUX TKaHEH, KOCTEeH CKelleTa, OPraHOB YyBCTB, 0)KOTaX U OTMOPOKCHHUSX;
JEMOHCTPHUPOBAThH HA KOHKPETHBIX MPUMEPAX CBA3b 3HAHWH HAYK O YETIOBEKE CO 3Ha-
HUSIMU TIPEMETOB €CTECTBEHHO-HAYYHOTO U TYMaHUTAPHOTO LUKIIOB, Pa3IHMYHbIX
BUJIOB MCKYCCTBA, TEXHOJIOTUH, OCHOB 0€30MaCHOCTU KU3HEACITEILHOCTH, (HU3H-
YECKOM KYJIbTYPBI;

UCII0JIb30BaTh METO/IbI OUOJIOTUU: HAOJI01aTh, U3MEPSTh, OMUCHIBATH OPraHU3M Ye-
JIOBEKA M MPOLIECCHI €r0 KUZHEACITEIbHOCTH, TPOBOAUTD MPOCTEHIIINE UCCIIE0BA-
HUSl OPTaHM3Ma YEJIOBEKa U OOBSICHATH UX PE3YJIbTaThl;
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« co0Omonath npaBuiIa 6€30MacHOro TpyAa Npu padboTe ¢ yueOHbIM U 1a00paTOPHBIM
000opy0BaHUEM, XUMUYECKON MOCY0N B COOTBETCTBUU C MHCTPYKITUSMH HA YPOKE
¥ BO BHEYPOYHOMU JIEATEITHLHOCTH;

e BJAACTHh MpUEeMaMu paboThI ¢ uHMOpMaIuei: GopMyIUPOBATh OCHOBAHUS JJIS W3-
BJIeueHUs U 000011IeHNs HHPOpMAITUU U3 HECKOJIBbKUX (4—5) HCTOYHUKOB; Mpeoopa-
30BBIBaTh HH(POPMAIIHIO W3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;

¢ CO3/1aBaTh NMHCHMEHHBIC W YCTHBIC COOOIICHWMSI, UCTIOIB3Ys MOHITHIHBIN anmapar
U3YYEHHOTO pa3jiesia OMoJIOTHH, COMIPOBOXKIATh BRICTYIIIICHHE TIPE3CHTAIINEH C yUe-
TOM OCOOEHHOCTEH ayJTUTOPUH 00YUaIOIIHXCS.

9-#1 kiace

HpeI[MeTHBIe PE3YJIbTaTbl OCBOCHUA IIPOI'pAMMEBI I10 OMOJIOTHH K KOHITY O6y‘{CHI/IH B9
RJ1acce:

¢ c(hOPMHUPOBAHHOCTH 3HAHUHN O MECTE M POJIN OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHOW €CTeCTBEHHO-HAy4YHOH Kap-
TUHBI MHpa U HAYYHOI'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEIKHBIX yué-
HbIX- OMOJIOTOB B  pa3BUTHE OWONOTMM,  (PYHKIMOHAJIBHOW  IPaMOTHOCTHU
YesloBeKa JJIs PeIIeHUs KU3HECHHBIX 3a/1a4;

® YMEHHE PacKphIBaTh COJEP)KaHHWE OMOJOTHYECKHMX TEPMHHOB W TIOHSTUMN: KU3Hb,
KJIETKa, OpraHu3M, MeTabo0Ji3M (0OMEH BEILIECTB U MPEBPAIEHUE SHEPTUHU ), TOMEO-
cTa3 (caMOperyJssius), ypOBHEBas OPraHU3alMsl KUBBIX CHCTEM, CAMOBOCIPOU3BE-
neHue (PempoayKIlus), HACTIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE;

® yMEHHUE BIAJETh METOJAaMU HAyYHOTO TIO3HAHUS B OHOJOTHM: HAOIIOJECHUEU
OIHCaHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUI, OpraHu3anus 1 mposeeHue o1o-
JIOTUYECKOT0 AKCIEPUMEHTA, BBIJIBUYKEHUE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTU
MEX]ly HUCCIeNyeMbIMU BEIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX pPEe3yJIbTaTOB, UC-
MOJIb30BaHHBIX HAYYHBIX MOHSTUHA, TEOPUH M 3aKOHOB, YMEHHUE J€JaTh BBIBOIBI
Ha OCHOBAHMM IOJIyYEHHBIX PE3YyJIbTaTOB;

® YMEHHE BBIJCIATH CYIIECTBEHHBIC MPHU3HAKA BHPYCOB, KIETOK MPOKAPHOTH
AYKApUOT, OHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IpOolLIec-
coB: 0OMeHa BEIleCTB U MPEBpAIICHUs YHEPTUU B KIIeTKe, (POTOCUHTE3a, IIacTHYe-

CKOTO W  DHEPreTHYecKoro  oOMeHa,  XEMOCHHTE3a, MHTO3a, MEi03a,
OTUIOOTBOPEHUS, PA3MHOXKEHU S, HHAUBUIYAILHOTO PA3BUTHSI OpraHu3Ma (OHTOTe-
HE3);

® yMCHHE PacKpHIBATh COJICpKaHUE OMOIOTHICCKUX TEPMUHOB U ITOHSATHIN: BU/I, TTOITY-
Jsus, TeHO(MOH/I, SBOTIOLMS, ABWKYIIUE CUIIBI ((DAKTOPHI) IBOJIIOIUH, PUCTIOCOO-
JIEHHOCTh OPTaHWU3MOB, BUI000pa30BaHUE, YKOJOTUYECKHUE (AKTOPBI, FIKOCHCTEMA,
IIPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI, IICITH IMUTAHUS, YKOJIOTHYECKas TUPaMHIa,
ouoreoreHos, buocdepa;

® yMEHHE M3Jaratb OMOJOrnyecKue Teopuu (dBoonnonHas Teopust U. Jlapsuna, cun-
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TETUYECKas TEOPHUs BOJIIOLNHU), 3aKOHBl U 3aKOHOMEPHOCTU (3apOIbIILIEBOIOCXO/-
ctBa K.M. Bbapa, yepenoBaHusi TJIaBHBIX HalpaBieHUH W IyTeil 3Bomounu A.H.
CeepuoBa, yuenust o onocdepe B.M. BepHaackoro), onpeaensiTe rpaHUIbI X HOPH-
MEHUMOCTH K KUBBIM CHUCTEMaM;

® yMEHHUE BIAJCTh METOJaMU HAy4YHOTO TIO3HAHUS B OWOJOTUMU: HAOIIOJECHUEU
OMKCaHME >KUBBIX CUCTEM, MPOIIECCOB U SIBJIICHU, OpraHU3alis U MpoBeAcHUE O1O-
JIOTUYECKOTO AKCIIEPUMEHTA, BBIABHUKCHUE TUIIOTE3bI, BBISBICHUE 3aBHCHMOCTHU
MEXAY UCCIEAyEMbIMU BEIMYMHAMH, OOBSICHEHUE MOJYyUYEHHBIX PE3yJIbTaTOB, HC-
MOJIb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI
HA OCHOBaHHH MOJTYYCHHBIX PE3yJIbTaTOB;

® yMCHHUE BBIJCIAThH CYIIECTBCHHBIC MPU3HAKKA CTPOCHHS OMOJIOTHUECKUX OOBEKTOB:
BUJIOB, TOMYJISAINN, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIICHO30B U
HKOCHCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHON M3MEHUYMBOCTH, €CTECTBEH-
HOTO 0TOOpa, BU1000pa30BaHusl, IPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS IKOJI0-
ru4ecKux(akTopoB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U TTOTOKA YHEPTUU B IKOCHU-
CTeMax, aHTPOIMOTEHHBIX U3BMEHEHHI B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa
BEIIIECTB MOMOT€OXUMHUYECKUX IIUKIIOB B OHocdepe;

® yMCHHUE NMPUMEHATH MOJyUYCHHBIC 3HAHUS JISI OOBSICHCHHS OMOJIOTHUECKHUX MPOIIEC-
COB W SIBJICHUH, JUIA NMPUHATHS NMPAKTHUCCKUX PEIICHUN B TTOBCEAHEBHOM JKU3HU C
LeJIbI0 0OecrieyeHns O€30MacCHOCTH CBOETO 370POBbs U 3710POBbsl OKPYKAIOIIMX JIFO-
Je1,CO0ITI0IEHUST HOPM TPaMOTHOTO TOBEACHUS B OKPYXKAIOIIeH PUPOTHON Cpee,
MOHMMAaHNE HEOOXOAUMOCTH MCTIOIB30BAaHUS JTOCTIKEHUI COBpEMEHHOM Ouoioruu
JUTSIPAIIMOHATILHOTO TIPUPOI0TIOIH30BAHUS;

® yMEHHUE pemiaTh IEMEHTapHbIe OMOJIOTMUECKHUE 3aJlayd, COCTABIISITH CXEMBI Tepe-
HOCAa BEILIECTB ¥ DHEPTUM B IKOCHUCTEMax (IeNU MUTaHUsA);

® yMEHHUE BBHITIOJIHATH JJA0OPATOPHBIEC U MPAKTUYECKUE pabOThI, COOIIOATh MPaBUiia
npu padboTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

® yMEHHUE KPUTHUYECKH OIICHHBATh U HHTEPIPETUPOBATH MH(MOpPMAIMIO OHUOIOTHYe-
CKOTO COJIep>KaHH s, BKITFOYAIOIIYTO IICEBIOHAYYHbIE 3HAHUS U3 PA3TMYHBIX HCTOYHU-
KOB (CpelIcTBa MacCOBOM MHGOPMAITNH, HAYYHO-TIOMYJISIPHBIE MAaTEPHUAIIBI), paccMat-
pUBaTh TJIOOATBHBIE YKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATHIIO
OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

® yMEHHE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIC COOOIICHUs, 0000111ast Oro-
JIOTUYECKYI0 MH(POPMAITUIO U3 HECKOIBKUX NICTOYHUKOB, TPAMOTHO M CIIOJIB30BATh T10-
HATUWHBIN anmapat OMOJIOTHH.

Conepsxkanue nporpamMmmbl

5 kiaace

buosiorus — Hayka o )KUBOM npUpoae
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[Tonsitue o xu3Hu. [Ipr3Haky KUBOro (KJIETOYHOE CTPOEHUE, TUTAHUE, IbIXAHHUE, BbI-
JiesieHne, pocT U Ap.). OOBbEKTHI KUBOW U HEXKUBOW MPUPOIBL, X cpaBHeHHE. JKuBas u He-
YKUBasl PUPOJIa — €IMHOE 1iesioe. bruonorus — cucreMa Hayk o )KUBOi npupoae. OCHOB-
HbIEC pa3enbl OMojaoruu (O00TaHWKA, 300JI0THS, SKOJIOTHS, LIUTOJIOTHSA, aHATOMUS, (PU3UO-
jorus u ap.). [Ipodeccuu, cBsizaHHbIE C OMOJIOTUEN: Bpay, BETEpUHAP, TICUXOJIOT, arPOHOM,
YKUBOTHOBOJI U Ap. (4—5). CBsI3b OMOJIOTHH C APYTUMHU HayKamMu (MaTeMaTHhKa, reorpadus
u Jip.). Posb Guosioruu B MO3HAHUU OKPYKAIOIIEr0 MUpa U MPAKTUYECKON J1eATeIbHOCTH
coBpeMeHHOro yenoBeka. Kabuner 6uonoruu. [IpaBuna noseneHus u paboTsl B KaOMHETE
¢ OMOJIOTUYECKUMH MPUOOpaMH M UHCTpyMEHTaMu. bronornyeckue TepMUHBI, TOHATHS,
cuMBOJIbl. cTounnku 6monornueckux 3HaHuil. [louck mHbopMalMu ¢ UCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4HO-TIONYJISIpHAs JIUTEpaTypa, ClipaBOYHUKHU, IHTEpHET).

MeToabl M3y4eHUsi s KMBOI NPUPOABI
HayuHble MeTOAbI U3y4eHHsI KUBOM NMPUPOABI: HAOIIO/IEHNE, SKCIEPUMEHT, OIUCa-
HUE, U3MepeHune, KiaccupuKkaius. Y CTpOICTBO YBETUUUTEIbHBIX MPUOOPOB: JTyNbl U MUK-
pockomna. [IpaBuna paboThl ¢ yBeIWYUTENbHBIMHA TpOOpamMu. MeTon onucanus B OMOJI0-
ruu (HarJisiIHbINA, CJIOBECHBIN, cxeMaTudeckuil). Meto uaMepenusi (MHCTPYMEHTBI U3Me-
penus). Merop knaccupuKaluKy OpraHu3MOB, IPUMEHEHUE JABOMHBIX HA3BaHUW OpraHU3-
MoB. HabnroieHre u 3KCIepUMEHT KaK BEIYIUE METObI OMOJIOTHH.
JlabopamopHvie u npakmuyeckue pabomol
N3ydenne nabopaTopHOro 000pyAOBaHUS: TEPMOMETPHI, Bechl, yaniku [lerpu, npoOupku,
MeH3ypkH. [IpaBuia paboTsl ¢ 000py1I0BaHUEM B IIKOJIBHOM KaOUHETE.
O3HaKOMJIEHHE C YyCTPOWCTBOM JIyIbl, CBETOBOIO MUKPOCKOIIA, IPaBUJIa pabOThI C HUMHU.
O3HaKOMJIEHHE C PACTUTEIbHBIMU M KUBOTHBIMHU KJIIETKAMH: TOMaTa U apOy3a (HaTypaib-
HBIC Mpenaparsbl), UHPY30puu TyPesbKu U TUAPHI (TOTOBBIE MUKPOIIPENapaThl) ¢ TOMO-
IIBIO JIIIBI U CBETOBOI'O MUKPOCKOIIA.
IKCKypcuu unu 8U0e0dIKCKypCuu
OBnazeHne METoIaMU U3YUYEHUs KUBOU MPUPOIbl — HAOIIOJECHUEM U SKCIIEPUMEHTOM.
OprasusMbl — TeJ1a )KUBOM NPUPOILI
[Tonsitue 00 opranusme. JlosiaepHblie U siaepHble opraHu3Mbl. KieTka u e€ oTKphITHE.
Knerounoe ctpoenue opranu3amMoB. Llutonoruss — Hayka o knetke. KiieTka — HanmeHbIas
€AVHULA CTPOEHUS U KU3ZHEIEATEIbHOCTH OpraHu3MoB. CTpOEHHUE KIIETKU I0J CBETOBBIM
MHUKPOCKOIIOM: KJIETOYHAasi 000J104Ka, IUTOMIIa3Ma, AApo. OJHOKJIETOUHbIE U MHOTOKJIETOY-
Hble opranu3Msl. KileTku, TKaHH, OpraHbl, CHCTEMBI OPraHoB. JKU3HEAeATENbHOCTh OPraHu3-
MOB. OCOOEHHOCTH CTPOEHUS U TMPOLIECCOB KUZHEACATEILHOCTH Y PACTEHUM, KUBOTHBIX,
OaxTepuil u rpuboB. CBOICTBa OPraHU3MOB: NMUTAHHE, JbIXaHUE, BbIICICHUE, JABIKEHUE,
pa3MHOXKEHUE, Pa3BUTHUE, PA3APAKUMOCTh, IPUCTIOCOOIEHHOCTh. OpraHu3M — eANHOE Lie-
noe. PaznooOpasue opraHu3MoB 1 uX Kiaccudukaius (TAaKCOHbI B OMOJIOTMH: 1IApCTBA, THUITBI
(oTaensl), KIaccel, OTpsiAbl (MOPANIKH), CEMEUCTBa, poAbl, BUIbl. bakTepuu U BUPYCHI Kak
(dbopmbl KU3HU. 3HaAUCHHE OAKTepUil U BUPYCOB B MIPUPOJIE U B )KU3HU YEJIOBEKA.
Jlabopamophvie u npaxmuyeckue pabomul
N3yuyenue KIeToK KOKHUIbI YETYH JTyKa MO/ JIyIOM 1 MUKPOCKOIIOM (Ha MpUMepe camoCTO-
ATEbHO MPUTOTOBIIEHHOTO MUKpOIpenapara)

6 KJacc
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PacTurenbHbIi Opranusm

borannka — Hayka o pactenusix. Paznensr 6otanuku. CBsi3b OOTaHUKHU C JPYTUMU
HayKaMu U TexHukou. O0mue nmpu3Haku pacteHuii. PaznooOpasue pactennii. YpoBHH opra-
HU3AIUU PACTUTEILHOrO opranu3ma. Beiciiue u Husime pacteHusi. CnopoBbie U CEMEHHBIC
pactenus. PacturenbHas kinetka. M3yueHue pacTUTENbHON KIETKU MOJ CBETOBBIM MHUKPO-
CKOIIOM: KJIETOYHasi 000JIOUKa, SIAPO, HUTOIUIa3Ma (IJIaCTUAbl, MUTOXOHIPUHU, BAKyOJIU C
KJIETOUYHBIM COKOM). Pacturenbubie TkaHu. DYHKIIUU paCTUTENBHBIX TKaHel. OpraHbl U Cu-
CTEMBI OPraHoB pacTeHu. CTPOEHHE OPraHOB PACTUTENBHOTO OPTaHU3Ma, UX POJIb U CBSI3b
MEXTy COOOM.

Jlabopamophvie u npaxmuyeckue pabomuol
N3ydyeHne MUKPOCKOMMYECKOIO CTPOEHHUS JMCTa BOJHOTO pacTeHus anojeu. M3ydeHue
CTPOCHUS PACTUTEIBHBIX TKaHEH (MCHOJIb30BAHUE MUKPOIIPENAPATOB).
N3ydeHne BHEIIHETO CTPOCHUSI TPABSIHUCTOTO IIBETKOBOI'O PAaCTeHMS (HA >KUBBIX WJIH Tep-
OapHBIX FK3EMIUISIPAX PACTEHUMN): MACTYIIbS CYMKa, PeAbKa IUKasl, JIOTUK €KUM U Jp.).
IKCKypcuu unu 8U0e0dIKCKypCuu
O3HaKOMJICHHE B MPUPO/JIE C [IBETKOBBIMU PACTCHUSIMH.
Crpoenue U KU3HEACATEILHOCTh PACTUTEILHOI0 OPraHu3Ma

[Tutanue pacrenus KopeHb — opran moyBeHHOTO (MUHEpaIbLHOT0) uTanus. Kopuu
Y KOpPHEBbIE CUCTEMbl. BUIbI KOPHEN U THUIIBI KOPHEBBIX CUCTEM. BHEIIHEE U BHYTpEHHEE
CTpOEHHE KOPHS B CBs3M ¢ ero PpyHkiusimu. KopHeBoit uexiiuk. 30Hb1 KopHsi. KopHeBbie BO-
nocku. Poct kopus. [lornomnienue KOpHAMU BOABI U MUHEPATIbHBIX BEIIECTB, HEOOXOAUMBIX
pacTeHuto (KOpHEBOe JaBjeHue, ocMoc). Bunonsmenenue kopueit. [lousa, e€ mmonopoue.
3HaueHue 0OpaOOTKU TMOYBHI (OKyYMBaHWE), BHECEHUS YIOOpEHUM, MPOPEKUBAHUS TPO-
POCTKOB, MOJIUBA JIJIs1 ’KU3HU KYJIbTYPHBIX pacTeHuul. [ 'maponoHuka.

[To6er u nouku. JIucropacnosioxkeHue u JaUCTOBast Mo3auka. CTpoeHue U PyHKIUU
nucta. [IpocTeie U cioxHbIe TUCThI. BugousMenenus auctheB. OCOOEHHOCTH BHYTPEHHETO
CTPOCHMS JINCTA B CBSA3U C €ro PYHKIUAMH (KOXKUIIA U YCThUIIA, OCHOBHAS TKaHb JINCTA, IPO-
BOJIAIINUE My4YKH). JIUCT — opraH Bo3AymIHOro nutanus. @otocuHTe3. 3HaueHue GOTOCUH-
T€3a B IPUPOJIE U B )KU3HU YEJIOBEKA.

Jlabopamophvie u npaxmuyeckue pabomuwl
N3yuenue cTpoeHus: KOPHEBBIX CUCTEM (CTEP>KHEBOM M MOUYKOBATOW) Ha MpuMepe repoap-
HBIX 3K3EMIUISIPOB WM KUBBIX PACTCHHUIA.
N3yuyenne mukponpenapara KIE€TOK KOPHSI.

N3yueHne cTpoeHUs BET€TaTUBHBIX U TEHEPATUBHBIX NMOYEK (Ha IPUMEPE CUPEHU, TOIOJIS U
ap.).

O3HakoOMIIEHHE C BHEIITHUM CTPOECHUEM JIMCTHEB U JIMCTOPACIIONIOKEHHEM (Ha KOMHATHBIX
PACTEHUSIX).
N3ydenne MUKpOCKOMMYECKOTO CTPOSHUS JIUCTA (Ha TOTOBBIX MUKpOIIpenaparax).
HaOmronenue npoiiecca BbIACICHUS KUCIOPOAa Ha CBETY aKBAPUYMHBIMU PACTEHUSIMHU.
JAbIxanue pacTeHust
JIpixaHnue KOpHs. PhIXjIeHME MOYBBI ISl YIYUIIEHUS IbIXaHUS KOPHEU. Y CIIOBUSA, MPEIIST-
CTBYIOIIWE IBIXaHUIO KOPHEH.
JIucT kak opras apixaHus (yCTU4HBIN amnmapat). [locTymninenue B 1ucT arMocepHoro Bo3-
nyxa. CunbHas 3ambUIEHHOCTh BO3/yXa KaK MPEMNSTCTBUE JJI JbIXaHus JUCTheB. CTebenb
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KaK OpraH JIbIXaHus (HaJW4ue YCThUI] B KOXKHIIE, yeueBHUeK). OCOOEHHOCTH IbIXaHUS pac-
TeHul. B3auMocCBs3b qbIXxaHus pacTeHHs ¢ (POTOCUHTE30M.
Jlabopamophvie u npaxmuueckue pabomul
N3ydenue ponu peIXIEHUS IS AbIXaHUSA KOPHEU.
TpaHcnopT BelecTs B paCTEHUH

Heoprannyeckue (Boma, MUHEpalbHbIE COJIM) U OpraHUYecKue BemlecTBa (OeKu,
KUPBI, YTIIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI, BUTAMUHBI U JAp.) pacTeHUsi. CBA3b KIETOYHOTO
cTpoeHus credms ¢ ero ¢pyHkuuamu. Poct crebns B nmuny. Kinetounoe ctpoenue credis
TPaBSHUCTOIO PACTEHUSI: KOXKHIIA, TPOBOJIAIIME ITyYKH, OCHOBHAs TKaHb (mapenxuma). Kie-
TOYHOE CTPOCHHE CTEOJIS IPEBECHOTO pacTeHus: kopa (rmpo0dka, J1y0), kaMOUid, TpeBecrHa U
cepaueBuHa. Poct ctebinsa B Tonmuny. [IpoBoasiue Tkanu KopHs. TpaHcnopT BOAbI U MU-
HEpaJIbHBIX BEIIECTB B PACTEHHUH (COCYABI APEBECHHBI) — BOCXOAAIIMK TOK. Mcnapenue
BOJIbI yepe3 cTeOelNb U JIUCThs (TpaHcnupanus). Perymsauus ucrnapeHus BOAbl B PaCTCHUU.
BimsiHye BHEIIHUX yCIOBUM HA UCTIAPEHKE BOBI. TpaHCIIOPT OpraHUYECKUX BEIIECTB B pac-
TeHUH (CUTOBUHBIE TPYOKHU NTyOa) — HUCXOAAIUN ToK. [lepepacnipenenenue u 3amnacanue
BEILIECTB B pacTeHUU. Bunon3smeHEHHbIe NOOErH: KOPHEBUILE, KITyOEHb, JTyKoBHIIa. X cTpo-
€Hue; OMOJOTNYECKOE U XO3SIMCTBEHHOE 3HAUCHHUE.
Jlabopamophvie u npaxmuyeckue pabomuol
OOHapykeHue HEOpraHMYECKUX U OPraHUYECKUX BELIECTB B pacTeHUHM. PaccmaTpuBaHue
MHUKPOCKOIIMYECKOTO CTPOCHHUS BETKH JIepeBa (Ha TOTOBOM MHUKpOIIpEnapare).
BeIsiBIIeHHE NTEpeABUKEHUS BOABI 1 MUHEPAIBHBIX BEIIECTB I10 JPEBECUHE.
HccnenoBanue cTpoeHUs: KOPHEBUILA, KITyOHs, TYKOBHIIBI.
Poct pacrenust

OobpazoBarenbHble TKaHU. KoHyc HapacTanust mo0Oera, pocT KOHYMKa KOpHs. Bepxy-
IIEYHbIN U BCTABOUHBIN pocT. POCT KOpHS U cTebiid B TONIIMHY, KamOuii. OOpa3oBaHue ro-
JUYHBIX KOJIEL y JPEBECHBIX pacTeHuil. Biusauue gpuroropmoHoB Ha poct pactenus. Pocro-
BbI€ JIBIKEHUs pacTeHuil. PazButue mobdera u3 nmouku. BeTBiaeHue moderos. YmpapieHue
poctoM pactenus. @opmupoBanue KpoHsl. [[puMeHeHrEe 3HaHUN O POCTE PACTEHUS B CEJlb-
CKOM X03s1iicTBe. PazBuTne O0KOBBIX MOOETOB.
Jlabopamophvie u npaxmuyeckue pabomuwl
Habutoienue 3a pocToM KOpHSL.
Habmronenue 3a poctom nobera.
OnpeneneHre Bo3pacTa AepeBa 10 CIuy.
Pa3mHoOKeHHe pacTeHust

BereratuBHOE pa3MHOXKEHHE LIBETKOBBIX PACTEHUN B NpUpoje. BereratuBHoe pas-
MHOEHHUE KyJIbTYypHbIX pacTeHuil. Kionsl. CoxpaHeHne npru3HakoB MaTEPUHCKOrO pacTe-
HUA. XO35IICTBEHHOE 3HAaYE€HUE BEreTaTMBHOIO pa3MHoOkeHus. CeMeHHoe (TeHEepaTUBHOE)
Pa3MHOKEHUE PACTCHUM.

[IBetku u coupetrusi. OnbuieHue. [lepekpécTHoe onbuieHUE (BETPOM, KUBOTHBIMH,
BOJION) W camoorbUieHre. [[BoifHoe ormtogoTBopeHue. HacnemoBanue mpuU3HAKOB 000OMX
pactenuii. OOpa3oBaHue IJI0JI0B U ceMsH. Turbl ioaoB. PacpocTpaHeHue 1miI0/10B U ce-
MsH B ripupoze. CoCcTaB U CTPOEHHUE CEMSH. Y CIIOBHS IpopacTanus ceMsH. [loaroroska ce-
MSIH K ToceBY. Pa3BuTre npopoCTKOB.

Jlabopamopnvie u npakmuueckue pabomul
OBnanenue npuéMaMu BET€TaTUBHOTO Pa3MHOXKEHHUS PACTEHUH (YEPEHKOBaHHE MOOETOB,
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4YepeHKOBaHUE JIMCTHEB U JIp.) Ha IPUMEpe KOMHATHBIX PACTECHUM (TpaJeCKaHIIHs, CeHITOHS,
OeroHusi, caHCEBbepa  JIp.).
N3ydeHne cTpoeHUs LIBETKOB
O3HaKOMJICHHE C PA3IMYHBIMU TUIIAMH COI[BETHIA.
N3yuenue cTpoeHus ceMsiH IBYJI0JIbHBIX PACTEHUH.
N3yuenue cTpoeHus ceMsiH OJJHOI0IbHBIX PACTCHUM.
OmnpeneneHre BCX0XKECTH CEMSIH KYJIbTYPHBIX PACTEHHUM U MOCEB UX B TPYHT.
Pa3BuTHe pacTenus
Pa3BuTue userkoBoro pacreHus. OCHOBHbIE TEpHOAbI pa3BuTHs. [lukn pa3Butus
IIBETKOBOT'O pacTeHus. BiausiHue ¢pakTopoB BHEIIHEN Cpeibl HA pa3BUTHE IIBETKOBBIX pacTe-
Hull. JKuzHeHHbie (hOpMbI IBETKOBBIX PACTCHUM.
Jlabopamopnvie u npaxmuyeckue pabomul
HaGmonenue 3a pocToM M pa3BUTHEM LIBETKOBOTO PACTEHUS B KOMHATHBIX YCIIOBHUSX (Ha
npumepe (acoiim Wik MOCEBHOIO ropoxa).
Onpenenenue ycaoBUl TPOPACTAHUS CEMSIH.

7 KJace

ZKMBOTHBIN OPraHu3M

30070THsI — HayKa O KUBOTHBIX. Pa3aensl 30050ruu. CBA3b 300JI0TUU C IPYTHUMHU
HayKaM¥ ¥ TEXHUKOM.

OO6mume Nmpu3HaAKU KUBOTHBIX. OTIMYMS KUBOTHBIX OT pacTeHuid. MHorooOpaszue
KUBOTHOTO MUpa. OJIHOKIIETOYHBIE U MHOTOKJIETOYHBIE KUBOTHbIE. POpMa Tela KUBOT-
HOI'0, CHMMETPHUS, pa3MephI Tela U APYroe.

KuBoTHas knetka. OTKpbITHE KUBOTHOU KIETKH (A. JIeBeHryk). CTpO€HHUE KUBOT-
HOM KIJIETKM:  KJIETOYHass  MeMmOpaHa, OpraHoOWIbl  TEPEABIKCHHS,  SIIPOC
SAJIPBILIKOM, IUTOIIa3Ma (MUTOXOHAPUU, MUIIEBAPUTEIIbHBIE U COKPATUTENIbHbIE BaKy-
OJIM, JIM30COMBI, KJIeTOUHbIM 1eHTp). [Ipoueccsl, mpoucxonsiue B Kietke. JleneHue
KJIeTKH. TKaHW JKUBOTHBIX, X pa3sHooOpa3ue. OpraHbl U CUCTEMbI OPTAaHOB KUBOTHBIX.
Opranusm — eIMHOE LIEJIOE.

Jlabopamopnvie u npakmuueckue padomot
HccnenoBanue moa MUKPOCKOTIOM TOTOBBIX MUKPOTIPENAPaTOB KIETOK U TKAHEH JKH-
BOTHBIX.

CrpoeHue U )KU3HEAEATEJIbHOCTh OPraHU3Ma sKMBOTHOI'O

Omnopa u nBUXKEHHE KUBOTHBIX. OCOOEHHOCTH THAPOCTATUYECKOTO, HAPYKHOTO U
BHYTPEHHETO CKelleTa y *UBOTHBIX. [lepenBukeHne y OAHOKIETOYHBIX (aMEOOBHUIHOE,
KTYTHUKOBOE). MBIIIIEYHBIE IBUKEHUS Y MHOTOKJIETOUHBIX: TIOJIET HACEKOMBIX, MTHII, I1J1a-
BaHUE PbIO, TBMKEHHE T10 CyIIe MO3BOHOYHBIX KUBOTHBIX (II0JI3aHUE, OeT, X0aAb0a uIpy-
roe). PeiuakHbie KOHEUHOCTH.

[lurtanne W mNUIIEBapeHHE Yy KUBOTHBIX. J3HaueHUWe mnuTaHud. llutanue u
MUILIEBAPEHUE Y NPOCTEUIINX. BHYTPUNOIOCTHOE M BHYTPUKIIETOYHOE IUILEBAp EHUE,3a-
MKHYTasi 1 CKBO3Has MHUILEBapUTENbHAS CHUCTeMa y Oecrio3BOHOYHBIX. [lumieBapuTesnn-
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HBIM TPaKT y MO3BOHOYHBIX, MUIIEBApUTETbHBIE Kene3bl. DepMeHTbl. OCOOCHHOCTH MH-
HIEBAPUTEIILHON CUCTEMBI Y IIPEACTABUTENEH OTPSA0B MIIEKOITUTAOIIHX.

JIpixaHue KUBOTHBIX. 3HAYEHHUE JAbIxaHUs. ['a3000MeH dYepe3 BCIO MOBEPXHOCTh
kietku. JXKabepHoe npixanue. Hapyxubie u BHyTpeHHuUe xa0pbl. KoxkHoe, TpaxeitHoe, j1é-
TrOYHOE JbIXaHue y ooutareneit cymu. OcOOEHHOCTH KOXKHOTO AbIXxaHus. Poib Bo3myIi-
HBIX MEIIKOB Y ITHLI.

TpaHCcOPT BEWIECTB Yy KUBOTHBIX. POJIb TpaHCHIOpPTa BEIIECTB B OPraHU3ME JKUBOTHBIX.
3aMKHyTass M HE3aMKHYTasi KpPOBEHOCHBIE CHCTEMbI Yy Oecrno3BOHOYHBIX. Cepile,
KPOBEHOCHBIE cOoCy/bl. CIIMHHON M OPIOIIHOM COCYbI, KAaMILISPHI, «JIOKHBIE CEPALIA» Y
noxzaeBoro 4uepBsi. OCOOCHHOCTH CTPOCHHSI HE3aMKHYTOW KPOBEHOCHOW CHCTEMBI Y
MOJITIOCKOB U HaceKoMbIX. Kpyru kpoBooOpalieHns 1 0COOEHHOCTH CTPOCHHUS CepJiel] y
MTO3BOHOYHBIX, YCI0)KHEHUE CHCTEMbI KPOBOOOPAILICHHUS.

Boigenenue y UBOTHBIX. 3HaYEHUE BBIJIECICHUS KOHEUHBIX TPOYKTOB OOMEHa Be-
niecTB. COKpAaTUTENBHBIE BAKYOJIW y MPOCTEHIIMX. 3BE3AYATHIE KIETKH M KaHAJIBLIBLY
IJIOCKUX Y€pPBEH, BbIIETUTENbHbIE TPYOOUKH M BOPOHKH Y KOJbYAThIX yepBed. Manbnu-
TUEBBI COCYAbl y HaceKOMbIX. [I0UuKky (TyJOBUIIHBIE U TA30BbIE), MOYETOYHUKH, MOYEBOI
y3bIpb y MO3BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH BBIACIEHUS Y MTHUII, CBSI3aHHBIE C I10-
JIETOM.

[ToxpoBbl Tena y KUBOTHBIX. [I0KpOBBI y 0€CIIO3BOHOYHBIX. Y CJIOKHEHUE CTPOCHHUS
KOXH y M03BOHOUYHBIX. Koka kak opras BeiaeneHus. Ponp koxu B Teroornaye. Ilpons-
BOAHbBIE KOXkU. CpeacTBa NAaCCUBHOM M AKTUBHOM 3aILUTHI Y )KUBOTHBIX.

KoopauHauust v peryssiius KU3HEACSITENbHOCTU Y AKUBOTHBIX. Pa3zapaxumocts y
OJIHOKJIETOUHBIX KUBOTHBIX. Takcuchl (hoToTakcuc, TpohoTaKCUC, XeMOTAKCUC UAPYTHE
takcuchl). HepBHas perymsius. Hepaas cucrema, e€ 3Hauenue. HepBHas cuctema y Gec-
MO3BOHOYHBIX: ceTuaTas (nuddys3Has), cTBoioBasi, y3noBas. HepBHas cucrtema y mo3Bo-
HOYHBIX (TpyOuaTasi): TOJJOBHON U CHMHHON MO3T, HEPBHI. Y CII0’)KHEHUETOJIOBHOT'O MO3Ta
OT pbI0 10 MekonuTarouX. [TosiBaeHne 60apIIMX NOTYIAPU, KOPBL,00PO3/1 U U3BUIIMH.
['ymopanbHas peryssanusa. Pois TOpMOHOB B KU3HHU )KUBOTHBIX. 110o10BBIE TOpMOHBIL. []0-
noBoit quMopduzM. Opransl 4yBCTB, UX 3HadueHue. Penenrtopsl. [Ipocthie U cloXHBIC
(pacerounnie) rnaza y HacekomblX. OpraH 3peHHss W CiIyXay TIO3BOHOYHBIX, HX
ycinoxkHeHue.  Opranbl  OOOHSHHSA, BKyca M OCsI3aHUS Y OE€CIO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. Oprad OOKOBOM JIMHUH Y PbIO.

[loBenenue KUBOTHBIX. BpoxaéHHOE M MPUOOPETEHHOE MOBEACHUE (MHCTUHKT U
HayudeHue). Haydyenue: ycioBHbie pedaekchl, UMIPUHTUHT (3areyaTieHue), HHCAUT (1o-
ctuxenue). [loeaenue: nuiieBoe, 000POHUTENBLHOE, TEPPUTOPUATIBEHOE, OpauHOE, hccie-
noBaTesbckoe. CTUMYIIBI TOBEACHUS.

Pa3mHoeHMe U pa3BUTHE )KUBOTHBIX. becronoe pa3MHOKEHUE: IeJICHUE KIETKH O~
HOKJIETOYHOTO OpraHM3Ma Ha JIBe, IouKoBaHue, pparmeHTanus. [lonoBoe pasmMHoKeHHE.
[IpeumyiiecTBO MOIOBOrO pa3mMHOKeEHU. [1010BbIE )Kene3bl. ANUHUKY MCEMEHHUKU. [10-
JOBBIE€ KJIETKM (rametsl). OmnonoTBopenue. 3urora. [lapteHorenes. 3apojsiiieBoe pas-
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Butue. CTpoeHue siila ntuibl. BHyTpuyTpoOHOE pa3BUTHE MIIEKOMUTAIOIIUX. 3apO/Ibl-
meBbie 000m0uku. [Lmanenra (nerckoe mecto). [Iymounslii kaHaTuk (mynoBuHa). [TocTam-
OpHOHAIIBHOE pa3BUTHE: MpsMoe, HerpsiMoe. Metamopdo3(pa3BuTre ¢ MPEBPALICHUEM ):
IIOJIHBIM U HETIOJIHBIN.

Jlabopamopnsie u npakmuueckue padomal
O3HaKOMJICHHE C OPTraHaMU OTIOPHI U ABUKEHHUS Y JKUBOTHBIX.
N3ydenune cnocoOOB MOTIOMIECHUS TUIIU Y dKUBOTHBIX.
N3yuenune ciocoOOB IbIXaHUS Y )KUBOTHBIX.
O3HaKOMJIEHHE C CHCTEMaMU OPraHOB TPAHCIIOPTA BEILIECTB Y )KMBOTHBIX.M3yueHue mo-
KpPOBOB T€JIa Y )KUBOTHBIX.

W3yyeHue opraHoB YyBCTB y )KUBOTHBIX.
®opMHUpOBaHUE YCIOBHBIX PEQIIEKCOB Y aKBapuyMHbIX pbI0.CTpoe-
HUE il ¥ pa3BUTUE 3apOJIbIIIa ITULIBI (KYpPHULIBI).

CucremaTu4yeckue rpynibl ;)KUBOTHBIX

OCHOBHBIE KaTE€ropuu CUCTEMATHKH >XKMBOTHBIX. B Kak OCHOBHasl cucTeMaTh4de-
cKas Kareropus kuBoTHbIX. Kiaccudukanus xuBotHbIX. Cucrema )KuBoTHOTr0 Mupa. Cu-
CTEeMAaTUYECKUE KaTErOpUH )KUBOTHBIX (LIapCTBO, THII, KJIACC, OTPS,CEMENCTBO, PO, BUL),
ux conopunHenue. bunapHas HoMeHKiIatypa. OTpa)keHHe COBPEMEHHBIX 3HAHUM O MPO-
UCXOKJEHUU U POJCTBE KUBOTHBIX B KJIACCU(PUKALUN KUBOTHBIX.

OZIHOKIIETOYHBIE KUBOTHBIE — IIpocTerine. CTPOCHHUE U )KU3ZHEAEATENBHOCTD MPO-
credmmx. Mectoodutanue u  o0pa3  KHU3HH. OOpazoBaHue  IUCTHI IPH
HEOIAronpusITHBIX YCIOBUSIX cpefbl. MHOrooOpasue npocrerinx. 3HaueHne NpocTei-
IIMX B PUPOJE U )KU3HU YeIoBeKa (00pa3oBaHHE OCaAOUYHBIX IIOPOJ,BO30YAUTENH 3a00-
JeBaHul, cumMOnoTuueckue Bubl). [1yTu 3apaxkenus yenoBeka U MephInpOo(OUIaKTUKH, BbI-
3bIBAEMbIE OJTHOKJIETOYHBIMU KUBOTHBIMH (MAJIIPUMAHBIN TIa3MOIH).

Jlabopamopnsie u npakmuueckue paoomal

UccnenoBanue crpoenus nHPpy30puu-Tyhenbku u HaOMOACHUE 3a € TepeIBrKe-
HueM. M3yduenue xeMoTakcuca.

MHuoroo6pa3ue npocTelmx (Ha TOTOBBIX MperapaTax).

N3roToBnenne Mojenu KIETKU TpocTeimiero (ameéonl, MHPYy30puu-Ty(Penbku u

JpYyToeE.).

MHorokyerounble kuBOTHbIe. Kumeynonosocrupie. O01mas xapakTepuCcTHKa.
Mectoobutanue. OCOOCHHOCTH CTPOEHUS U JKU3HEACATEIHHOCTU. DKTOJIEpMa M DHTO-
nepma. BHyTpumosiocTHOe U KJIeTOUHOE TepeBapuBaHue nuiu. Perenepanus. Peduekc.
becnonoe pazmHoxenue (moukosanue). [lonosoe pazmuoxenue. ['epmadppoautusm. Pas-
JIEIBHOTIONBIC KUIIIEYHOIOJIOCTHBIE. MHOT000pa3UeKHUIIIEYHOIOIOCTHBIX. 3HAYeHNE KH-
IIEYHOTIOJIOCTHBIX B MIPUPOJIC U KU3HU deloBeka. KopanmoBbie MOIUIBI U UX POJIb B PH-
$hoobpa3zoBaHUH.

Jlabopamopnvie u npakmuueckue padomot
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HccnenoBanue CTpoeHUs MPECHOBOIHOM THIIPHI U €€ TiepeABIKEHUS (IIIKOIBHBIN aK-
BapuyM).

HccnenoBanue nutaHus TUAPHI JaQHUSMEI U [UKIONAMHU (IIKOJIBHBIN aKBapHyM).

W3rorosiieHre MOJIeIH TPECHOBOAHOM THAPHI.
Ilnockue, Kpyriable, KoJibuaThle uepBH. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOCHUS U )KU3HEEATSILHOCTH TUIOCKHX, KPYTIIBIX M KOJhUATHIX YepBeit. MHOTOOOpa3ue
yepBeil. I[lapasutndeckue miaockue U Kpyrible yepBH. L{MKIbI pa3BUTHS NEUEHOYHOTO
COCaNbIIKa, ObIUYbEro IIeTHs, YeJOBEYECKON acKapuibl. YepBH, MX MPUCIOCOOICHHS K
MapasuTU3My, BpEJ, HAHOCHMBIH YEJIOBEKY, CEIbCKOXO3SIICTBEHHBIM DACTEHHSM U
’KHUBOTHBIM. MeEphI 10 TPEAYIPEKACHUIO 3aPAKCHHS Mapa3UTUICCKUMHU YepBsiMU. Poib
4yepBel Kak MOYBOOOpa3oBaTeseii.

Jlabopamopnsie u npakmuueckue padomal
HccnenoBanue BHEIIHETO CTPOCHHS J10kaeBoro uyepBsi. HaOmronenue 3a peaxiueit

JI0’KJIEBOTO YEPBS HA PA3IPAKUTEIIN.

HccnenoBanne BHYTPEHHETO CTPOEHHUS MOXKIEBOrO 4YepBsl (HA TOTOBOM BIIAXKHOM
npenapare 1 MUKpompenapare).

N3ydenune npucnocoOIeHUN MapasuTUYECKUX YEpBEU K Mapa3uTu3My (Ha TOTOBBIX
BJIQYKHBIX U MUKpOITpenaparax).

UYnenncronorue. Obmas xapakrepuctuka. Cpeapl )Ku3HU. BHellIHee U BHyTpEeHHEE
CTPOEHHUE WICHUCTOHOTrUX. MHOroo6pasue unenucronorux. [IpeacraBurenu kinaccos.

Pakoo6pa3zubie. OcCOOEHHOCTU CTPOCHUS U JKU3HEACATEIHHOCTH. 3HAYE-

HUE paKoOOPa3HBIX B IPUPOJE U KU3HH YETOBEKA.

[Taykoo6pa3zubie. OCOOEHHOCTH CTPOEHUS U KU3HEESITEILHOCTH B CBSI3U C KU3HBIO
Ha cymre. Knemu — BpenuTenu KylIbTYpHBIX pacTeHU 1 Mepbl 00pbObI ¢ HUMU. [Tapasu-
TUYECKUE KJICIIM — BO30YIUTENN U TIEPEHOCYUKHU OTMACHBIX O0se3Hel. Mephl 3allUThl OT
kienieit. Ponb kiiemeit B mouBooOpa3oBaHUU.

Hacexombie. OCOOEHHOCTH CTPOCHUS U KU3HEAESITEIIbHOCTH. Pa3MHOKEeHE HACceKO-
MBIX ¥ TUIIBI pa3BuTHs. OTpsiabl HaceKOMbIX: [IpsMokpsUIbie, PaBHOKpBUIBIE, [T0omyX)KecT-
KOKpbUIble, Yemryekpsouible, XKecTtkokppuibie, [IepennonuaTokpsuibie, [IByKpbuIble U ApY-
rue. Hacexkombie — mepeHOCUMKH BO30yIUTEICH U Mapa3uThl YE€JIOBEKaW JIOMAITHUX >KU-
BOTHbIX. HacekoMble-BpeauTenu caaa, oropojaa, moss, jgeca. Hacekomble, CHIXKaroLue
YUCIICHHOCTh BpeauTenen pacteHui. lloBenenne HaceKOMBbIX, HHCTUHKTBI. Mepbl Mo Co-
KpAIllEHUIO0 YUCIICHHOCTH HAaCEKOMBIX-BpeAuTeseil. 3HaueHUe HACEKOMBIX B MPUPOE U
JKW3HU YeJIOBEKa.

Jlabopamopnvie u npakmuueckue padomot
UccnenoBanre BHENTHETO CTPOCHUSI HACEKOMOTO (Ha MpUMEpPE MaKCKOTO KyKa WU

JPYTUX KPYITHBIX HACEKOMBIX-BPEIUTENCH ).
O3HaKOMJICHHE C PA3TMYHBIMU TUITAMH PAa3BUTHUSI HACEKOMBIX (HAa MPUMEPEKOJIICK-
ui).
Mosmocku. OOmmas xapakrepuctrka. Mecroooutanue MoJUTIOCKOB. CTpoeHHUE U
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MpoHECChl JKUSHEACATCIbHOCTH, XapaKTCPHLIC JIA 6pIOXOHOFI/IX, ABYCTBOPYATHIX, I'OJI0-
BOHOT'MX MOJIIIIOCKOB. qepTBI HpI/ICHOCO6JICHHOCTI/I MOJIJIFOCKOB K CpEac oburanus. Pas-
MHO>XCHHUC MOJIJIIOCKOB. MHOFOO6paBI/IC MOJIJIFOCKOB. 3HaueHUe MOJIJIFOCKOBB
pupoac U JKU3HHU YCIIOBCKA.

Jlabopamopnsie u npakmuueckue padomal
UccnenoBanue BHEIIHETO CTPOCHUSI PAKOBUH MPECHOBOJHBIX U MOPCKUX MOJLIIOC-

KOB (paKoBUHBI 0€33y0KH, TIEPJIOBUIIBI, MPYAOBUKA, KATYIIIKA U IPYTHE).

Xopaosbie. Q0111251 XapakTepUCTHKA. 3apOAbIIIEBOE pa3BUTHE XOPAOBbIX. CucTemMa-
TUYecKue Tpynmnsl Xopaossix. [lonrtun becuepenusie (annernuk). Ilogrun Yepemnusie,
win [To3BoHOUHBIE.

Pp10b1. O0m1as xapakTepucTiuka. MectoobuTanue u BHEIIHEE cTpoeHue pbio. Oco-
OCHHOCTH BHYTPEHHEIO CTPOCHMS M NPOLECCOB KU3HeneaTeabHoCcTH. [Ipucnocobien-
HOCTb PBIO K yCTIOBUSAM oOUTaHus. OTINYUS XPAIIEBBIX PbIO OT KOCTHBIXPBIO. Pa3mHoxe-
HUE, pa3BUTHE U MUTpalys pblO B pupoae. MHorooOpasue pbl0o, OCHOBHbIE CUCTEMATH-
YECKHE rPYIIbI pbI0. 3HaU€HHE PhIO B MPUPOJIE U )KU3HU YeJIOBeKa. X035 HCTBEHHOE 3HAYe-
HHUE PBIO.

Jlabopamopnsie u npakmuueckue padomal

HccnenoBanne BHEIIHETO CTPOEHUS W OCOOEHHOCTEH IepeaBUKEHHUs pPbIObI(HA
puUMepe KUBOU PBIOBI B OAHKE C BOJIOM).

HccnegoBanue BHYTPEHHETO CTPOEHUS PHIOBI (Ha MPUMEPE TOTOBOIO BIAXKHOIO Ipe-
napara).

3emHoBoaHbIe. O01Ias XapakTepucTuka. MectooOuTanue 3eMHOBOAHBIX. OCcOOEH-
HOCTH BHEIIIHETO U BHYTPEHHETO CTPOCHUS, TPOLIECCOB KUZHEAECATEIbHOCTH, CBA3aHHBIX
C BBIXOJIOM 3E€MHOBOJIHBIX Ha cyiry. [IpucrnocoOIeHHOCTh 3€MHOBOJHBIX K KH3HU B
BOJIE U Ha cy1ie. Pa3aMHOXXEeHME U pa3BUTHE 36MHOBOAHBIX. MHOrooOpa3ue 3eMHOBOTHBIX
U X OXpaHa. 3HaU€HUE 36MHOBOJIHBIX B IPUPO/IE U KU3HU YEIIOBEKA.

IIpecmbikarommecs. O0mas xapakTepucTuka. MecTooOUTaHUETPECMBIKAOIIUXCS.
Oco0EeHHOCTH BHEUTHETO U BHYTPEHHETO CTPOCHMsI MpecMbIkarommxcs. [Ipomeccsl xu3-
HeesTenbHOCTU. [IprCcoco0IeHHOCTh TPECMBIKAIONITUXCS K JKU3HU Ha cyiie. PazMHOXe-
HUE€ U Pa3BUTHE MPECMBIKAOMIMXCs. Perenepanusa. MHoroo0pasue npecMbIKAIOIIMXCS U
UX OXpaHa. 3HAaYEHHE MPECMBIKAIOIINXCS B TPUPO/JIE U KU3HU YEIOBEKA.

Huubl. O6mas xapaktepuctiuka. OCOOEHHOCTH BHENTHEro ctpoeHus nruil. Oco-
OCHHOCTH BHYTPEHHETO CTPOCHHUS W MPOIECCOB KU3HEACATSILHOCTH MTHIIL. [Iprcmocoo-
JeHus ntuil K noiety. [loBenenue. PazaMHOKeHME U pa3BUTHE NTUIL. 3a00Ta O IOTOMCTBE.
Ce3oHHBIC SBJICHUS B )KU3HU NITUIl. MUTpaIiuy NTUIL, UX U3y4eHrue. MHOTrooOpas3ue mrwil.
DKOJIOTHYECKHUE TPYIIIBI NMTHUIL (IT0 BBIOOPY YUHUTENS HA TMPUMEPE TPEX IKOJIOTHICCKUX
TPYII ¢ y4€TOM pachpoCTpaHeHHs NTHUIl B peruone). [Ipucnoco6ieHHoCTs NTHIT K pa3-
JIMYHBIM yCIIOBUSM CPE/Ibl. 3HAUEHUE MTHUIL B PUPOJIC MXKU3HU YEIIOBEKA.

Jlabopamopnvie u npakmuueckue padomot
HccnegoBanue BHEUTHETO CTPOCHUS M IEPHEBOT0 MOKPOBaA NTHIL (Ha MpUMepeuyJena
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NTUI] ¥ HAa0Opa MEPhEeB: KOHTYPHBIX, MTyXOBBIX U MyXa).

HccnenoBanne 0cCOOCHHOCTEN CKeleTa IITHIIBL.

Muaekonurtaromue. O0mas xapakrepuctuka. Cpepl KU3HN MileKkonuTaromumx.Oco-
OCHHOCTH BHEIIHETO CTPOCHUS, CKEJIETa U MYCKYJIATypbl, BHyTPEHHETO CTPOCHUS.

[Iponiecchl KU3HEACATEIPHOCTHU. Y CIIOKHEHNE HEPBHOM cucTeMsl. [loBeaenne miiekonu-
Tarlux. Pa3aMHO)keHue u pazButre. 3a00Ta O MOTOMCTBE.

IlepBo3Bepu. OnHonpoxoansle (sitnexnanymue) u Cymyarsie (Hu3Lme 3sepu). [na-
LEHTapHble MJIEKONUTaroue. MHoroodpasrue MIEKONUTAOMUX (IO BBIOOPY YUHUTENs
U3y4daroTcs 6 OTpsIOB MIIEKOIUTAIOUIMX Ha MPUMEpE ABYX BUIOB U3 KaXKJOTO OTPALA).
Hacexkomosinubie u Pykokpouibie. ['pbi3yHbl, 3aifiieoOpasnbie. XuuHeie. JlactoHorue u
Kuroo6pasnsie. [lapaokonsiTHeie 1 HenapuokonsiTHeie. [Ipumatsl. CemeiicTBa oTpsa
XuniHele: co0auyby, KOIaubl, KyHbH, MEJIBEKbU.

3HAUYE€HHE MJICKOIIUTAOIINX B IPUPOJIE U )KU3HU YeloBeKka. Miekonuraronme — me-
PEHOCUMKH BO30yAMTENEN ONAaCHbIX 3a00aeBanuil. Mepbl 00pbObI ¢ rpbl3yHaMHu. MHOTO-
oOpa3ue MIIEKOITUTAIOIINX POAHOIO Kpasi.

Jlabopamopnsie u npakmuueckue padomal
HccnenoBanne 0cOOEHHOCTEN CKeleTa MiIeKomuTaromux. Mceneno-

BaHHUE OCOOCHHOCTEH 3yOHOM CUCTEMbl MIIEKOTTUTAIOIIHX.

Pa3BuTHe ;KUBOTHOTO MUpa Ha 3emJie
DBOJIIOIMOHHOE Pa3BUTHE KUBOTHOIO MUpa Ha 3emiie. Y CIIOKHEHHUE >KUBOTHBIXB

MPOLIECCE IBOIONMHU. J[0Ka3aTenbCTBA 3BOIOIIMOHHOTO Pa3BUTHS KUBOTHOrO mupa. Ila-
neoHToJiorus. IckomaeMble OCTaTKH )KUBOTHBIX, MX U3ydYeHUE. MeToabl U3y4eHUsI UCKO-
naeMbIX 0CTaTKOB. PecTaBpaniusi IpeBHUX KMBOTHBIX. « KUBBIE HCKOMIAEMbIE» )KUBOTHOTO
Mupa.

JKu3Hb )KUBOTHBIX B BOJIe. OJHOKJIETOUHBIE KUBOTHBIE. [ [pOUCXOXKIEHNE MHOTOKJIE-
TOYHBIX KMBOTHBIX. OCHOBHEBIE dTallbl YBOJIOIUHA O0€CO3BOHOYHBIX. OCHOBHEIC ATAIIbI
SBOJIIOIIMYU TTO3BOHOYHBIX JKUBOTHBIX. BhIMeEpIIINe >KUBOTHBIE.

Jlabopamopuwie u npakmuyeckue padomol
HccnenoBanne MCKOMAaeMbIX OCTATKOB BHIMEPIIIMX )KUBOTHBIX.

7KuBOoTHBIE B IPUPOTHBIX COO0IIECTBAX
JXuBoTHbIe U cpena oOutanus. BrausHue cBera, TeMmmepaTrypbl W BIIaKHOCTHHA

AKUBOTHBIX. [IpCIOCOOIEHHOCTD JKUBOTHBIX K YCIOBHSIM CpeJibl OOMTaHUS.

[Tonynsauuu >KMBOTHBIX, MX XapakTepucTuku. OAMHOYHBIM M TpymnmoBoil oOpas
XKU3HU. B3anMOCBSI3M )KMBOTHBIX MEXIY cO00i U ¢ ApyruMH opranuzMamu. [luieBbie
CBSI3U B MIPUPOJIHOM coobuiecTBe. [IumieBbie ypoBHU, 3KOJIOTHYECKas MUpaMuia. IKOCH-
crema.

JKvBOTHBII MHUp NPUPOJIHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH pacIpeelie-
HUS )KMBOTHBIX Ha rutaHere. dayHa.

KMBOTHBIE H YeTI0BEK
Bo3snericTBue yenoBeka Ha )KMBOTHBIX B IPUPOAE: NPsIMOE U KOCBEHHOE. [Ipombic-

JIOBBIE JKMBOTHBIE (PBHIOOJIOBCTBO, 0XOTa). BemeHue mpombicia >KUBOTHBIX HA OCHOBE
HAy4YHOI'0 OAX0/A. 3arpsA3HEHUE OKPYXKAIOLIEH CPEBI.
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OpomaniHuBaHue *XUBOTHBIX. Cenekiusi, Mopobl, UICKyCCTBEHHBIN OTOOp, IHUKHE
IIPEIKU JOMAIIHUX JKUBOTHBIX. 3HAYECHHE JOMAIIHUX XUBOTHBIX B JKM3HU 4YEJIOBEKA.

JXKuBOTHBIE CENBCKOXO3SIMCTBEHHBIX yroauid. Metoasl 00pbObI ¢ )KMBOTHBIMH- BpEIUTE-
JSIMU.

['opon kak ocobasi UCKYCCTBEHHasl cpena, co3gaHHas 4esoBeKoM. CHHaHTPOITHBIE
BU/IbI )KUBOTHBIX. Y CJIOBHS X 0OUTaHUs. beCcrlO3BOHOUHBIE U ITO3BOHOYHBIE KUBOTHBIE
ropoga. ApanTtanys JKMBOTHBIX K HOBBIM YCIOBUAM. PexpeannOHHBIM IIpecc Ha
YKUBOTHBIX JTUKHX BHJIOB B YCIOBHSX ropoja. besHaazopHeie JoMaliHue )KuBOTHBIE. [1u-
TOMHHKH. BoccTaHOBIEHNE YMCIIEHHOCTH PEAKUX BHUJIOB )KMBOTHBIX: 0CO00 OXpaHseMbIe
npupoansie Tepputopun (OOIIT). KpacHas kaura Poccun. Mepbl coxpaHeHuUsl )KUBOT-
HOT'O MHpA.

8 KJIIACC

Yes0BeK — 0HOCOLHAJILHBIN BHT

Hayxu o uyenoBeke (aHaToMusi, GU3HOIOTHSA, TICUXOJIOTHS, AaHTPOIIOJIOTHSI, TUTHEHA,
CaHUTApPHs, IKOJIOTHS YeJIOBEKa). MeTo bl M3y4eHHs OpraHrn3Ma 4ejioBeka. 3HaueHue 3Ha-
HUM O YeJIOBEKE JIJIsl CAMOIIO3HAHUS U COXPaHEHUs 310pOBbsi. OCOOCHHOCTH YeJIOBEKaKaK
OMOCOIUMATBLHOTO CYIIECTBA.

MecTo uenoBeka B CUCTEME OPraHMYeCcKOro Mupa. YenoBek kak yacTb npupoisl. Cu-
CTEMATHUYECKOE TIOJIOKEHHE COBPEMEHHOro 4yenoBeka. (CXOACTBO  4ellOBEKa C
MJIEKONUTaromMKUMH. OTIn4yue yenoBeka oT MpuMartoB. J[okazaTenbCcTBa ) KUBOTHOTO MPO-
UCXO0XKJIEHUS yenoBeka. UenoBek pa3yMHbIi. AHTPONOTE€HES, €ro 3Tanbl. buonornueckue
U COLIMAJIbHBIE (PAaKTOPHI CTAHOBJICHUS YelloBeKa. YenmoBeueckue pachl.

CTpyKTypa opranuszma 4yejiopeka

Crpoenue u XuMHYECKUi cocTaB KiIeTku. OOMEH BelIeCcTB U MPEBpallleHe SHEPTUUB
KieTke. MHoroo6pasue kjieTok, ux jgenenue. HykmenHnoBbie kuciaotel. ['enbl. Xpomo-
CcOoMBbI. XpOMOCOMHBIN Habop. MuTo3, Meito3. CoMaTnuecKre U MoJIoBbie KIIeTKH.CTBOJIO-
BbIC KJIETKU. THUIBI TKAHEW OpraHrn3Ma YEJI0BEKa: SIIUTEINAIbHbBIC, COEAUHUTEIbHBIC, MbI-
nieyHble, HepBHas. CBoICTBA TKaHel, X pyHKUMU. Opraisl U cucTeMbl opraHoB. Opra-
HU3M KaK €MHOE 1eJ0€e. B3auMOoCBA3b OPraHOB U CUCTEM KaK OCHOBA FOMEOCTa3a.

Jlabopamopnvle u npakmuueckue padomot
N3yuenne MUKPOCKOITMYECKOTO CTPOCHUS TKaHEH (Ha TOTOBBIX MUKpOTIpEnaparax).
Pacno3naBanue opraHoB U CUCTEM OPTraHOB yeoBeKa (1Mo Tabauiam).

HeiiporymopasibHasi peryjsiiust
HepsHas cucrema yenoBeka, e€ opranuszaunus U 3HaueHue. HerpoHsbl, HEpBbI, HEPB-
HbIe y31bl. Pednekc. Peduextopnas myra.

Penientopsl. JIByxHelpoHHbIE U TpEXHEHPOHHBIEC pedieKTopHbIe TyTru. CHUHHON MO3T, €T0

ctpoenne u ¢yHkuud. Pednekcwsl crnuHHOro Mo3ra. ['ojloBHOM MO3r, €ro CTpoeHue u

¢byakiuu.  bonpmme momymapwus.  Pedrexkcer  ronmoBHoro Mosra.  be3ycimoBHbIE
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(Bpoxxn€HHBIE) M ycioBHble (mpuobperéHHble) pedekchl. ComaTnueckas HEpBHas
cucrema. BereraTuBHas (aBTOHOMHas) HepBHas cuctema. HepBHas cuctema Kak eIuHOE
nenoe. Hapyuienus B paboTe HEpBHOW CUCTEMBI.

['ymopanbHast perynsiust GyHKIUN. DHAOKpUHHAS cucTema. JKenesbl BHyTpEeHHEH
cekpernu. XKesne3pl cMeIaHHON ceKpelnu. [ OpMOHBI, X POJIb B PETYISALUN (HU3HOIOTH-
yecKuX (QYHKIMI opranusma, pocrta u pa3sutus. Hapyiuienue B pabote 3HTOKPUHHBIX JKe-
1€3. Oco6eHHOCTH pedIESKTOPHOI 1 TyMOPATbHON Peryisiiuu (PyHKIHUNA OpraHu3Ma.

Jlabopamopnvie u npakmuueckue padomot
N3yuyenue rogoBHOr0 MO3ra 4yesoBeka (1o MyJjisbKam).
N3yueHne n3MeHeHHsl pa3mMepa 3payka B 3aBUCUMOCTH OT OCBEILIEHHOCTH.

Onopa u ABMKEHHE

3HAUYEHHUE ONOPHO-/IBUTATEIBHOTO anmnapara. CKeleT 4e0BeKa, CTPOCHHE €ro OTe-
70B 1 pyHkuu. Koctu, nx xumudeckuii cocras, crpoeHue. Tunsl kocreid. Poct koctelt B
nnuHy 1 tonuuHy. Coennnenune kocren. Ckenet ronosel. Ckener TysnoBuma. CKeneT Ko-
HEYHOCTEN M uX mnosicoB. OCOOEHHOCTU CKelleTa YeJIOBEKa, CBA3aHHBIEC MPSIMOXO0XK-
JNEHUEM U TPYJIOBOU AEATEIBHOCTBIO.

Mpieunas cucreMa. CTpoeHre U yHKIUU CKEJETHBIX MbIIi. PaboTa Mbliin: cra-
TUYECKasl U TMHAMHUYecKasi, MBIl crudarenu u parudareny. Y tomiaenue Mo, ['u-
noAuHaMusl. Posib 1BUTaTeNbHON aKTUBHOCTH B COXPAHEHUU 3/10POBBS.

Hapymenus onopHo-aBHAraTenbHON CUCTEMBI. Bo3pacTHbIE U3MEHEHUS B CTPOCHUU
kocrell. Hapymenue ocanku. [Ipenynpexxnenrue HCKpUBIICHHUS IO3BOHOYHUKA U Pa3BUTHUS
wiockoctonus. [Ipopunaktuka TpaBmatu3Ma. IlepBas momorib mpu TpaBMax OHNOPHO-
JBUTaTEJILHOTO anmnapara.

Jlabopamopnsie u npakmuueckue paoomal
HccnenoBanue CBOMCTB KOCTH.
N3yuenue ctpoeHust kocteit (Ha Mysixkax). Mzydenue
CTpOEHHS TO3BOHKOB (Ha Myispkax). OnpeneneHue
rHOKOCTH ITO3BOHOYHHUKA.
N3mepeHne Macchl ¥ pocTa CBOETO OpraHu3Ma.
N3yuyenue BIHMSAHUSA CTATUYECKOW U JUHAMAYECKON HArPYy3KHU HA YTOMIIEHHAE MBIIIL. BeIsiBIe-
HUE HApYIICHUS OCAHKHU.
OrnpeneneHue NprU3HAKOB MJIOCKOCTOMHS.
OxkazaHue nepBoi MOMOIIU MPU TOBPEKICHUM CKEJIETA U MBIIIIII.

BHyTpeHHsis cpeaa opranuszma

BuyTtpennsas cpena u e€ QyHkuuu. DOpMEHHBIE S3JEMEHTBHl KPOBU: HPUTPOLIUTHI,
JEHKOIUTHI U TPOMOOIUTHL. MaokpoBue, ero mpuuuHbl. KpacHbI KOCTHBIM MO3T, €ro
ponb B opranu3me. [lmazma kpoBu. IIoCTOSTHCTBO BHYTpeHHEW cpeabl (ToMeocTas).
CeépthiBanue kpoBu. ['pynmsl kpoBu. Pesyc-paxrtop. [lepenuBanue kpoBu. [loHopcTBO.
Nvmvynuter u ero Buabl. DakTopbl, BIUSIOMNE HA HUMMYHUTET (MPHOOpETEHHBIC
UMMYHOJC(PUIUTH): paAHallMOHHOE O0JlyueHHEe, XUMHUYECKOE OTpaBJICHHE, TOJIOJAHHE,
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BOCIIaJiecHHe, BUpYCHbIe 3a0oneBanusi, BUY-undexums. BumouykoBas xenesa,
muMmpatuueckue y3ibl. Bakuunbl 1 ieueOHbIe ChIBOPOTKH. 3HaueHue pabot JI. [Tactepa u
.M. MeyHukoBa 1o N3y4eHU0 IMMYHUTETA.

Jlabopamopnwie u npakmuueckue padomaul
N3yuyeHne MUKpOCKOITMYECKOTO CTPOEHUS KPOBH UEJIOBEKA U JISTYLIKU (CpaBHEHHE)
Ha TOTOBBIX MUKpOIIpeNaparax.

KpoBooOpamenue

Opransl kpoBooOpamenus. Ctpoerue u padbota cepama. ABTomarusm cepama. Cep-
JEYHBIN UK, €r0 JJIUTEeILHOCTh. BOMBION U Maltblii Kpyru KpoBooOpareHus. [[Bmxke-
Hue KpoBu 1o cocynam. [lynesc. JIumdarnueckas cuctema, 1umMpooTToK. Perynsius aes-
TEJIBHOCTH Ceplia U cocy0B. ['uruena cepueuno-cocyauctoi cucremsl.lIpopunakrtuka
CEpIEYHO-COCYAUCThIX  3aboneBanuii.  IlepBas  moMouIs NpU KPOBOTECUEHUSX.

Jlabopamopnsie u npakmuyeckue padoomot
N3MepeHne KpoBSIHOTO TaBJIECHUS.
Onpenenenue nyibca u YHUCJIa CEPACYHBIX COKpAIlCHW B MOKOE U MOCIE0-
3UPOBAHHBIX (PU3NUECKUX HATPY30K y YEIOBEKa.
ITepBast momo11b P KPOBOTCUEHHUSIX.

JAbixanue

Jlpixanue u ero 3HadeHue. Opranbl abixaHus. JIérkue. B3anmocBsA3p CTpoeHUS U
(GyHKUMNA OpraHoB JbIXaHus. 'a3000MeH B JIETKUX U TKaHsIX. JKM3HEHHAsd EMKOCTBIETKUX.
MexaHu3Msbl AbIxaHus. JlpIxaTenbHble IBHKEHUS . Perysnus qpixaHus.

Nudekimonnsie 00€3HM, MEpeIaAIOIIUEcs Yepe3 BO3YX, MPEIyNnpekICHUE BO3-
NyIIHO-KanenbHbIX UH(peKkuui. Bpea tabakokypeHus, ynoTpeOiaeHUs] HapKOTHUYECKUX U
MICUXOTPOIHBIX BellecTB. Peanumarius. Oxpana BO3ayHou cpeabl. OkazaHue nepBorno-
MOIIIM MPHU MOPAKEHUN OPTaHOB JbIXaHUSI.

Jlabopamopnsie u npakmuueckue paoomal

N3mepenne o6xBara rpyJHOM KJIETKH B COCTOSTHUU BJI0XA U BBIJIOXA.

Onpenenenue 4acToThl AbIXaHus. BiausiHue pa3nuuHbix GakTOpOB HA YACTOTY JIbIXa-
HUSL.

I[IuTanue u NUIIEBapeHHe

[IuTarenbHbIe BEecTBa U NULIEBBIE NPOAYKTHI. [IuTanue u ero 3nauenue. [umena-
penue. Opranbpl nuiieBapeHusi, ux crpoenrne u GyHkuu. OepMeHThI, UX POJIbB MHUIIE-
BapeHuu. [IummeBapenne B poToBOi mMojocTu. 3yOsl U yXo/1 3a HUMU. [luimeBapenue B xe-
JyAKE, B TOHKOM U B TOJICTOM KHUIIEYHHKE. BcackiBaHME MUTATENBbHBIX BellecTB. Beachl-
BaHUE BOJbI. [IniieBapuTENbHBIC XKENE3bL: TIEUCHD U MOKEIYA0YHAs XKee3a, UX pojib B
MULLIECBAPCHUMU.

MukpoOroM 4eIoBeKa — COBOKYITHOCTh MUKPOOPTaHU3MOB, HACEIISIFOIITUX OPTaHU3M

yenoBeka. Perysiius numieBapennsi. MeToasl U3y4eHus: OpraHoB NuIieBapeHus. PaboThl
N.I1. I1laBioBa.

I'uruena nuraHms. Hpezxynpe;meﬂne TIACTHBIX M KCIYJOYHO-KHIICYHBIX 3a00J1e-

BAHWM, MUIIEBBIX OTPaBJICHUN. BIusHNE KypeHHs U aJIKOTOJIS Ha NIUILEBAPECHHUE.
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Jlabopamopnvie u npakmuueckue padomot
UccnenoBanue neiictBrs (epMEHTOB CIIIOHBI HA Kpaxmal.
HaGnronenue neiicTBus KeITyI09YHOTO COKA Ha OCIIKH.

OO0MeH BelecTB M peBpallieHue YJHePrun

OOMeH BelecTB U IpeBpallleHle YHEPTUHN B OpraHu3Me yenoBeka. [Inactuueckuii u
sHepreTrdeckuii oOMeH. OOMEH BObI U MUHEPATLHBIX cojicii. OOMeH OeITKOB, YIIIEBOIOB
U J)KUPOB B Opranusme. Perymsaius oOMeHa BEeIecTB U IPEeBPaICHHs SHEPTUU.

Butamunbl 1 ux posas Juis opranusma. [loctyninenue BuTaMuHoOB ¢ numed. CuHTes3
BUTaMHMHOB B OpraHu3Me. ABUTAMUHO3bI U THIIOBUTaMHUHO3bl. COXpaHEHNE BUTAMUHOBB
HUILE.

Hopw™msl 1 pexxuMm nutanus. PanmonansHoe nmutaHue — GakTop YKpEIIeHHus 310po-
Bbs. Hapyiienne oOMeHa BenecTs.

Jlabopamopnvie u npakmuueckue padomot
HccenenoBanue coctaBa IPOIyKTOB ITUTAHUS.
CocraBiieHHE MCHIO B 3aBUCUMOCTH OT KaJIOPHHHOCTH ITHIIIH.
CriocoObI COXpaHEHHSI BATAMHUHOB B ITHIIEBBIX MPOTYKTaX.

Koxka

Crpoenue n pynkunu xoxu. Koxa u e€ npousBonnsie. Koxxa u TepMoperymsusi.
BnusHue Ha KOXy (haKTOPOB OKPYkAIOLIEH CPEIbl.

3akanuBaHue U ero pojib. CrocoObl 3aKalluBaHus OopraHu3Ma. [ urueHa Koxu, Turu-
EeHUYeCKue TpeOOBaHUs K oJiexkae U 00yBU. 3a00JIeBaHUs KOXKU U UX MPEIyIPEKICHUS.
[TpodunakTuka u neppasi MOMOILb IPU TEIVIOBOM U COJIHEUHOM yAapax, 0Korax u oomMo-
POKEHUSIX.

Jlabopamopnsle u npakmuueckue padomul
HccnenoBanue ¢ MOMOIIBIO JyHbl THIJIBHOW M JIAJIOHHOM CTOpOHBI KMCTU.Onipesene-
HHE )KUPHOCTHU PA3JIMYHBIX YYACTKOB KOXKH JIUILIA.
Onucanue Mep Mo yXojy 3a KOXKeH JIuIla ¥ BOJIOCAMHU B 3aBUCUMOCTH OT THIIA KOXXH.
Onrcanue OCHOBHBIX TUTUEHUYECKUX TPEOOBaHMM K OCK/IE  OOYBH.

Boiaeaenue

3HaueHune BbijeNieHUs. Opranbl BbieaeHUs. OpraHbl MOYEBBIACIUTEIBHON CH-
CTEMBI, KX CTpOeHHE U PYHKIIMU. MuKpockonuyeckoe ctpoenue noyku. Hedppon. O6pa-
30BaHHE MOYH. Perymnsius MoueoOpa3oBaHus U MOYCHUCITYCKaHMs. 3a00JIeBaHMs OPTraHOB
MOYEBBIJICIIUTEIIBHON CUCTEMBI, UX MPEAYIPEKICHUE.

Jlabopamopnsie u npakmuueckue pavomut OnpenencHue
MECTOIOJIOKEHUS MoYeK (Ha MyJsike).Onucanue mep
npouIIaKTUKK OOJIE3HEH MOYeK.

Pa3mHoKkeHue U pa3BUTHE
Opransl penpoaykuuu, ctpoerue u pynkuuu. [lomossie xenessl. [logoBbie KIeTKH.
OmionoTBopeHue. BuyTpuytpobHOe pa3BuTue. BiusiHue Ha SMOpHOHAIBHOE Pa3BUTHE
dakTopoB okpyxaromen cpensl. Poapl. Jlakranus. Poct u passutue pedbénka. I[lonosoe
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co3peBanue. HacienoBanue npusHakoB y yenoBeka. HacinencrBenHble 00I€3HH, UX MIPH-
YUHBI U TIpeaynpexaenue. Habop xpoMocom, mosioBbsie XpOMOCOMBI, TeHbl. PoJib reHeTu-
YeCKUX 3HAHUM Ui IIaHUpoBaHus ceMbu. UHpekmu, nepeaaromuecs moaoBbIMITYTEM,
uX nMpoduIaKkTUKa.

Jlabopamopnsle u npakmuueckue padomul
Ornucanue OCHOBHBIX Mep 1O MPouIaKTHKe HH(EKIIMOHHBIX BUPYCHBIX 3a00j1eBa-
Huii: CII1/] u renatur.

Opranbl YyBCTB U CEHCOPHbIE CHCTEMbI

OpraHsbl UyBCTB U UX 3HaueHUE. AHanu3aTopsl. CeHcopHble cucTeMsl. ['11a3 u3penue.
OnTuueckas cucreMa riaza. Ceryarka. 3pUTENIbHBIE PELENTOPBI. 3PUTENBHOE BOCIIPUS-
tue. Hapyiienus 3peHust U ux npuyuHsl. [ uruena 3peHus.

VYxo0 u cnyx. CtpoeHue u pyHKIMHU OopraHa ciiyxa. MexaHu3M pabOThl CIyXOBOTO
a"anu3aropa. CiyxoBoe Bocupusatue. Hapyienus cityxa 1 ux npu4uHsl. [ uruena ciuyxa.
Opranbl paBHOBECHUS, MBIIIEYHOTO YYBCTBA, OCSA3aHMs, OOOHSHHS M BKYyca.
B3aumosielicTBuEe CEHCOPHBIX CUCTEM OpPTraHu3Ma.

Jlabopamopnvie u npakmuueckue padomot
Omnpenenenre OCTPOTHI 3pEHUS y YeIOBEKa.
N3yuenue crpoeHus opraHa 3peHust (Ha MyJIsKE U BIQKHOM IMperaparte).
N3yuenue cTpoeHus oprana ciyxa (Ha MyJIsiKe).

IloBenenue u ncuxuKa

[Tcuxuka u noBegeHue yenoseka. [lorpedbHOCTH 1 MOTUBHI TTOBeeHUs. ColnaibHas
00yCJIOBIIGHHOCTh TIOBEJCHHS uesoBeka. PedrnexkropHas Teopusi moBeaeHus. Boicias
HEpBHAas IeATEeIbHOCTh YesnoBeka, padotel .M. Ceuenona, U I1. [TaBnoBa. Mexanusm o6-
paszoBaHus yCIOBHBIX peduiekcoB. Topmokenue. JIunamuueckuii crepeotun. Posb rop-
MOHOB B noBeJicHnH. HacneacTBEeHHbIE M HEHACIIEICTBEHHBIE ITPOTPAMMEI IOBEJCHUSY Ye-
noBeka. [IpucrocoOuTenbHBIN XapaKkTep MOBEICHHUS.

IlepBas u BTOpas curHajibHbIE cucTeMbl. [lo3HaBarenbHaAsA IEATEIBHOCTh MO3Ta.
Peub u Mmeinienue. [lamats u BHUMaHue. Omonuu. MuauBuayanbHble 0COOCHHOCTH JIMY-
HOCTH: CITOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, OAapEHHOCTh. THUIIbI BBICIIICH HEPBHOI Je-
ATEIIBHOCTH U TeMiiepameHTa. OCOOCHHOCTH MCUXUKHU YeJIOBEeKa. [ MrneHa pu3ndeckoro
Y YMCTBEHHOTO TpyJa. Pexxum Tpyna u otasixa. CoH U ero 3HaueHue. [ uruena cHa.

Jlabopamopnsle u npakmuueckue padomul
N3ydyeHne KpaTKOBPEMEHHOM TTAMSITH.
Onpenencaue o0béMa MEXaHHMYECKOHW M JIOTHMUYECKON ITaMSITH.
Orenka chOpMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBITUICHHSL.

YenoBek M OKpyKaIIas cpeaa
UenoBek M OKpyKawmias cpena. OJKojorudeckue (paktopel M UX JACHCTBHEHA

OpraHu3M YeJIOBEKa. 3aBUCUMOCTH 3/I0POBbSl UEJIOBEKA OT COCTOSHHS OKPYXKaIOIIEH
cpeabl. MukpokiauMar SKwiIblXx nomenieHuid. CoOmroieHre MpaBuil  MOBEJACHUSB
OKpY>Kalolllel cpejie, B OMACHBIX U YPE3BbIYANHBIX CUTYAIIUSX.
310pOBBE YETOBEKA KaK COIMaNIbHAs LICHHOCTh. DaKTOPbI, HAPYIIAOIINUE 3I0POBbHE:
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TMIIOAVHAMHUS, KypeHHUE, YHNOTpPEOJEHUE alKOroJisi, HapKOTUKOB, HECOAIaHCUPOBAHHOE
NUTaHUE, CTPECC. YKPEIICHNE 30POBbs: ayTOTPEHUHT, 3aKaJIUBaHUE, IBUTATENIbHAS aK-
TUBHOCTb, COQJIaHCHPOBaHHOE NMUTaHKE. KyabTypa OTHOLIEHUSI K COOCTBEHHOMY 370pO-
BBIO U 3/J0POBBIO OKpY:KaroIux. BcemupHas opranusanusi 31paBOOXpaHEHUS.

YenoBek Kak yacTb 6uochepsl 3eMiau. AHTPONOTEHHbIE BO3JCHCTBHS Ha MPUPOTY.
VYpOanuzauus. Lusunnzanus. TeXxHOTeHHbIE U3MEHEHNUS B OKpy»Katolel cpeae. CoBpe-
MEHHBIE TJI00aTBHBIE YKOJOTHUECKHE MPOOIeMbl. 3HAUCHHE OXPAaHbI OKPYKaroIIercpe bl
JUISI COXpaHEHUS YEeJIOBEYECTBA.

9 kiace
Tema 1. Buojsiorus kak Hayka
buonorust kak Hayka. CBsi3b OMONOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMHHU

JPYTMMH €CTECTBEHHBIMH HayKamH, (uiocopuei, 3STUKOW, ICTETUKON U npaBoM. Poib
Ounonoruu B (pOpMHUPOBAHUU COBPEMEHHON Hay4yHOUH KapTHHbI MuUpa. Cuctema OMOJIOTH-
YECKUX HayK.

MeTop1 T03HaHUS KUBOU NPUPOb! (HAOII0EHUE, SKCIIEPUMEHT, ONTMCAHUE, U3ME-
peHue, kiaccupukalys, MOIeTUPOBaHUE, CTATUCTHUECKAst 00pabOTKa JaHHBIX).

Hemoncmpauuu:
Ilopmpemui: Y. JapBun, I'. Mennens, H.K. Konbnos, J[x. Yorcon u @. Kpuk.
Tabauyst u cxemol: «MeToIBI TO3HAHUS )KUBON TTPUPOIBI.

Jlabopamopnwie u npakmuueckue padoomoi:
[Ipaktrueckas padora Ne 1. «/cnosnb30BaHue pa3IMYHBIX METOAOB MPU U3YYECHHUH

OMOJIOTNYECKUX OOBEKTOBY.
Tema 2. 7KuBble cCTEMBI U UX OPTraHU3ALUA

JKusbie cuctemsl (0MOCHUCTEMBI) KaK MPeAMET U3yueHus: Onosoruu. OTianune )KUBbIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHUCTEM U UX pazHOOOpa3ue. YPOBHU OpPraHU3AMKU OMOCUCTEM: MOJIe-
KYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISLIHUOHHO-BUIOBOM, IKOCH-
CTEMHBIH (OMOTEOIIEeHOTHYECKHU ), OnoChepHBIi.

Hemoncmpauuu:

Tabauywvl u cxemovr: «OCHOBHBIC TIPU3HAKH XU3HU», «YPOBHM OpraHU3AINM KUBOH
TIPUPOIBD».

Obopyoosanue: monens moaekyiasl JJHK.

Tema 3. XuMuueckuii cOCTaB M CTPOEHUE KJIETKHU

XUMHUYECKAMN COCTAB KIIETKU. XMUMUUYECKHUE JIIEMEHTBI: MAKPOAJIEMEHTBI, MUKPODJIE-
MEHThI. BoJ1a 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKIMUK BOJBl U MUHEPAIBHBIX BEMIECTB B KJIETKE. lloanepxanne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u ctpoeHne 0eIKOB. AMUHOKHCIIOTHI — MOHOMEPHI OenkoB. Hezame-
HUMBIE U 3aMEHHUMbIE AMUHOKHCIIOTbl. AMUHOKHUCIOTHBIA COCTaB. YPOBHHU CTPYKTYpPbI
OeJIKOBOW MOJIEKYJbl (IIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASI CTPYKTYpa).
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Xumuuaeckue cBoicTBa 0enkoB. buomornueckne QpyHKIMu 6EIKOB.

®depmeHTHl — Ouonormdeckue katanmm3aTopbl. CtpoeHue (epMeHTa: aKTUBHBIN
HEeHTp, cyocTpaTHas cienuguanocts. Kopepmentsl. Butamunbl. OTinuus GpepMeHTOB OT
HEOPTaHWYECKUX KaTaau3aTOPOB.

VYrieBoabl: MOHOCaxapuIsl (TIOK03a, pubo3a U Je30Kcupru003a), qucaxapuisl (ca-
Xapo3a, JIaKTo3a) U MoJiMcaxapujibl (Kpaxmal, TJIMKOTEH, IeUI0i03a). buonornueckue
(GYHKIIUM yTJIEBOIOB.

Jlunuaer: Tpurmauepusl, pochomunuasi, crepounsl. ['uapodunsHo-ruAPOPOOHBIE
cBoiicTBa. buonornueckue Gynkuuu munuaoB. CpaBHEHHE YTIIIEBOIOB, OCJIKOB U JIMITHIOB
KAaK UCTOYHUKOB YHEPTUH.

Hykneunossie kucnorsl: JJHK u PHK. Hykneotnasl — MOHOMEpHI HYKJIEMHOBBIX
kucnoT. Crpoenue u ¢pynkuuu JIHK. Crpoenune u dynkuuu PHK. Buast PHK. AT®:
CTpOCHUE U DYHKIIUH.

[uronorus — Hayka o kieTke. Knetounas reopus — npumep B3aMMOJECUCTBUS HIEUHU
(akTOB B HAYYHOM NO3HAHUU. METO/Ibl U3YUEHUSI KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOuIMe NpPU3HAKU KJIETOK: 3aMKHYyTas
HapyxHass memOpana, Mosekyibl JIHK kak renermueckuil ammapaT, cUCTEMa CHUHTE3a
Oenka.

Tunsl KIETOK: dyKapHOTHYecKass M INpokapuoThueckas. OcoOEHHOCTH CTPOEHUS
npokapuotTnyeckoi kietku. Knerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYMS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TIJIMKOKAJIMKC, UX
¢bynkuuu. Ilnasmatudeckas memOpana, e€ cBoicTBa M (yHkuuu. l[{uTomiasma u eé
opranounbsl. OnHoMeMOpaHHbie opranous! kietku: JI1C, anmapat ['oabaKH,IM30COMBI.
[TosryaBTOHOMHBIE OPraHOWBI KIETKH: MUTOXOHIPHUH, IUIacTubl. [Ipoucxoxnenne Mu-
TOXOHApPUHN U mactul. Buasl mnactug. HememOpaHHbIe OPraHOMABIKIETKA: PUOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPHUOIN, PECHUYKH, XKTyTHUKHA. DYHKIIMU OPraHOMIOB KIIETKH.
BxiroueHnwust.

Snpo — perynaropHblil LeHTp kieTku. CTpoeHue aapa: saepHas 000JI04Ka, Kapuo-
1a3Ma, XpoOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

Hemoncmpavuu:
llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos,Jlx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinun, K.M. bap.
Jluacpammor: «PacupeneneHie XUMHUUYECKUX 3JIEMEHTOB B HEXXHBOW IIPUPOACY,
«Pacmpenenenne XMuMHYECKHX 3JIEMEHTOB B dKUBOU MPUPOIEN.
Tabnuyvr u cxemol: «llepuogumyeckas TabaWIIa XUMHUYECKUX DIJIEMEHTOBY,
«CTpoeHue MOJEKyNbl BOAb», «buocunres Oenka», «CTpoeHHE MOJEKYJBI OCIKay,
«Ctpoenue pepmenTa», « Hykinennonsie kucnoTel. JJHK», «Ctpoenne monekynsl ATDy,
«CTpoeHue 3yKapuoTHYECKON KIIETKN», « CTPOCHUE )KUBOTHOM KIETKH», « CTpoeHue pac-
TUTEJIBLHOMN KIETKN», «CTpOCHUE MPOKAPUOTUIECKOMN KIETKIW», « CTPOCHHUE sipa KIECTKN,
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«YTraeBoabl», «JINIUIn.

Obopydosanue: CBETOBOM MHKPOCKOII, 000pY/I0BaHKE JJIsl MPOBEACHUST HAOJIO/Ie-
HUM, U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl pACTUTEIBHBIX,’KUBOTHBIX U OaKTe-
PHATBHBIX KJIETOK.

Jlabopamopuvie u npakmuueckue padoomoi:

JlabopatopHas pab6ota Ne 1. «M3yueHne KaTaTUTHUYECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuUMepe aMuIa3bl UK KaTanasbl)».

JlabopatopHas pabota Ne 2. «M3yueHue cTpoeHHUs KJIETOK PAaCTECHUM, JKUBOTHBIX U
OaKTepHil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH
OOMeH BemiecTB, WM MeTa0oIM3M. AcCUMWISALUS (IUIACTUUECKUNA OOMEH)U
JTUCCUMWISIUSA (HEPreTUUEeCKUi OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoilecca MeTabo-
au3Ma. Posb 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUU B TOHUMAaHUU MeTaboIu3Ma.
Tunel oOMeHa BemiecTB: aBTOTPO(HBIA W rerepoTpodHbii. Ponas ¢gepmeHTOBB
oOMeHe BElIECTB U NPEBPAIICHUH SHEPTUU B KIIETKE.
®dotocunTe3. CBeroBas u TeMmHoBas ¢a3el (porocunresa. Peaknuu ¢dorocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3A. 3HAUeHUE (HOTOCUHTE3a MJIA KU3HU Ha 3emiie. BiusHue
yCIOBHM cpeibl Ha (POTOCMHTE3 W CHOCOOBI MOBBIIMICHHUS €ro MPOJYKTUBHOCTUY
KyJIbTYpPHBIX PaCTEHUH.

XemocuHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HaAYCHUE XEMOCHHTEe3a IS >KH3HU Ha
3emue.

OHepreTuueckuii  oOMEeH B KieTke. PacmiensieHue — BEIIECTB,  BBIICICHUE U
aKKyMYJUPOBAHHE HSHEPrUM B KIETKE. OTambl JHEpPreTudeckoro oobmena. [nmukomus.
bpoxenne wu ero Buabl. KuciopogHoe OKHCIIEHHE, WIH KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GochopunmrpoBanue. IPPEKTUBHOCTh IHEPTETHUESCKOTO OOMEHA.

Peakiuu wmatpuunoro cunre3a. [enermueckas wundopmanus u JHK. Peanuzanus
TreHETHYEeCKOW HH(POPMAaIIUK B KJIeTKe. | eHeTUUeCKuil Koa U ero cBocTBa. TpaHCKpUIus
— Marpuunbiii cunte3 PHK. Tpancnsauus — OuocunTe3 Oenka. DTambl TPaHCISIUU.
Komuposanue amuHokuciot. Poib pubocoM B OnocuHaTe3e Oernka.

Hexknerounsie dopmbl  xu3Hu  — BuUpychl. HMcrtopusi otkpeitus  BupycoB(/.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS W KU3HEHHOTO IMKJIa BUPYCOB. bakrepmodaru.
bosie3nn pacreHuid, >KUBOTHBIX UM YEJOBEKAa, BbI3bIBAEMbIE BHUpycamu. Bupyc
ummyHoaeduiuta dyenoBeka (BUY) — Bo3oynurens CITM/la. O6patHast TpaHCKPUIIIINS,
peBepTasa u unTerpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUN.

JdeMoHcTpanuu:
Tllopmpemwi: H.K. Konbros, [{.11. UBanosckuii, K.A. Tumupszes.

Tabnuyvt u cxemwvl: «Tunbl nuTaHus», «Merabomuzm», «MHUTOXOHIPHUSY,

«OHepreTnyeckuii  oOMen», «Xiopomnact», «®Dorocuntes», «Crpoenue [IHK»,

«CTpoeHue u (QPyHKUMOHUpOBaHHME TeHay, «CuHTe3 Oenkay, «['eHeTHuecKuil Komy,

111



«Bupyce», «bakrepuodarn», «CtpoeHue u xKu3HeHHbIM 1wk Bupyca CIIN/la,
Oakrepuodaray, «Permxkarus [JHK».

Obopyoosanue: wmonenu-ammmkanuu «Yapoenue JHK wu  Tpanckpunimsy,

«buocuntes 6enka», «CTpoeHue KIeTKku», MoJenb cTpykTypbl JJHK.

Tema 5. Pazmnoostcenue u uHOUuBUOyaiIbHoE pazeumue 0p2aHu3mMos

KneTounslii 1K, WIK KU3HEHHBIM LUK kieTku. MuTepdaza m mmros. Ilpomecchr,
npoTekaroue B uHTepdase. Pernukanus — peakuus marpuanoro cunresda JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIM Ha00Op — Kapuotwm. JIUTUIOWTHBIA W TaruIOUIHBINA
XpoMOCOMHbIe Habopbl. Xpomatuisl. lLluTomornueckre OCHOBBI PA3MHOXKEHHUS U
WHIVBHUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne knetku — Muto3. Craauu murto3sa. [Iponecchl, npoucXoasime Ha pa3HbIX CTAIUSAX
MHTO3a. bHOJIOrnyecKmii CMBICJI MUTO3A.

[Iporpammupyemas ruOenb KIETKH — aronTo3.

cDOpMI:I Pa3MHOKCHHA OPraHu3MOB: OecIoJI0€e U ITOJI0BOE. BI/I,ZILI Oecrnoyoro Pa3MHOKCHHA:
ACJICHHUC HAJABOC, ITOYKOBAaHHC OAHO- MW  MHOI'OKJICTOYHBIX, cn0p006pa30BaHI/Ie,
BCTCTATUBHOC PAa3MHOXKCHHUC. HCKYCCTBeHHOC KIIOHUPOBAHHUC OPraHU3MOB, €I'0 3HAYCHUC
JJIA CCIICKIIMH.

[TonoBoe Pa3MHOKCHHC, CTO OTIINYHA OT Oecmooro.

Meito3. Cranuu meiosa. [Ipoueccel, mpoucxoasue Ha craausx Mmeinosa. [loBenenne
XpoMOcoM B Meno3e. KpoccuHroBep. buonornueckuii CMbICT M 3HAYEHHE MENO03a.

["ameTorenes — mporiecc 00pa3oBaHMsl MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE Keye3bl:
CEMEHHUKM W suYHUKU. (OOpa3oBaHWE W pa3BUTHE TMIOJOBBIX KIETOK — TaMeT
(cnmepmaro3ou, sUIEKIETKAa) — crepMmaroreHe3 M ooreHe3. OCOOEHHOCTU CTPOCHUS
SIMIIEKJIETOK U criepMaTo3ou1oB. OmnogoTBopeHue. IlapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). DMOPHOHATBHOE pa3BUTHE (AMOpHOTreHe3). DTarbl
AMOPHOHAJILHOTO Pa3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: pOOJIEHNE, TracTpyssiuus, op-
raHOTEHE3. [TocTamOpuroHanbHOE pa3Butue. TUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI,
CIIOCOOHBIE BBI3BIBATH

BPOKIAEHHBIE YPOACTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 [IBETKOBOIO PACTEHHUS: CTPOCHHUE CEMEHU, CTAUU
pa3BUTHS.

JdeMoHcTpanuu:
Tabauysl u cxemvi: «OOPMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/[BOITHOE OIMJIOJOTBOpPEHHE Y
LIBETKOBBIX PAaCTECHUI», «BeretaTuBHOE pa3sMHOXEHHUE PACTECHUIN»,

«/lenenue knetku 6akTepuit», «CTpOCHHE MOJIOBBIX KIETOK», «CTPOEHUE XPOMOCOMBDY,
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«Kiterounsnii nukn», «Permmukanus JJHK», «Muto3y», «Meio3y», «llpamoe n Hempsmoe
pa3BuTHe», «l'aMeToreHes y MIIEKONMUTAIONIMX M 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOT'CHE3a».

Obopyoosanue: MHUKPOCKOI, MHKpomnpenapaThl «CrepMaTo30uabl MICKOTTUTAIOIIECTO,
«SlinekneTka MIIEKONUTAOMETO», «KapruoknHe3 B KIETKax KOpEHIKa JIyKa», MarHUTHas
Mojenb-anmukanus «/lenenue kiaetkuy, monaens JJHK, moaens Metada3Hoit XpOMOCOMBI.

JlabGopaTopHble 1 IPAKTHYeCKHE PA0OTHI:

JlabopatopHas padota Ne 3. «Habmtonenne MuTo3a B KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MHUKPOIIpENapaTaxy.

JIaGoparopnass pabota Ne 4. «l3yueHue CTpoeHHUS NOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. Hacneocmeennocmo u u3sMeH4YUBOCHb OP2AHUIMOB

[Ipenmer u 3amaum reHetwku. Mctopust pa3BUTHS TeHETUKU. Posb 1nuronoruu u
AMOPHOJIOTUN B CTAaHOBJICHWU TeHETUKH. BKilam pocCHMUCKHX M 3apyOeKHBIX YUEHBIXB
pa3BUTHE TEHETUKU. MeToabl TEHETUKH (TUOPUIO0JIOTHYECKUM, IMTOT€HETUUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKUii). OCHOBHbIE TE€HETHYECKHEe TMoHATUS. ['eHeTHueckas
CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAHUU.

3aKOHOMEPHOCTH  HACJEeIOBaHUS  TMPU3HAKOB, YycTaHoBieHHble [. Mennaenem.
MonorubpunHoe ckpemrBaHue. 3aK0H €JUHO0-00pa3usi TMOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno moMuHUpPOBaHUS. 3aKOH PACHICTUICHUS MPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonmHOE 1 HEMOIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpeliuBaHHe. 3aKOH HE3aBHCUMOIO  HACJICOBAHUS  ITPHU3HAKOB.
[{uToreHeTHUECKHEe  OCHOBBI  JUTHOPUIAHOTO  CKPCIIMBAHHA.  AHAJIM3UPYIOIICE
CKpeniuBaHue. VICcrmoib30BaHUE aHAIM3HMPYIOMIETO CKPEIIMBAHUS IS ONpPEICICHUS
F€HOTHIIA OCOOH.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo clemieHHOMY
HAaCJIEIOBAHNIO T€HOB. HapylieHue ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHsI HACJIEACTBEHHOCTH. | eHETUYEeCKUE KapThl.

I'eneTuka noja. XpoMOCOMHOE OMpPEAEIICHUE MOJa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTtHble U reTeporameTHbie opraHnu3mMel. HacinegoBanue npu3HakoB,CUEILNICHHBIX C
MOJIOM.

N3menunBOCTh. BUbl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Posibcpeanl B
HEHACJICICTBEHHON M3MEHUYMBOCTHU. XapaKTEPUCTUKA MOIUDUKAIIMOHHOW U3MEHUYUBOCTH.
Bapuanunonnsii psia u BapuanronHas kpusast. Hopma peakimunpusnaka. KonuuectBeHHbIE
M KauyeCTBEHHbIE TMNpU3HAKM W HUX HopMa peaknuu. CBoicTBa MOIU(PUKAITMOHHON
W3MEHYUBOCTH.

HacnencrBenHas, niM reHOTHIIWYECKAs, M3MEHYNBOCThL. KoMOMHAaTUBHAA M3MEHUYUBOCTb.
Meiio3 ¥ MOJOBOM MpPOIIECC — OCHOBAa KOMOMHATUBHOM WM3MEHUYHMBOCTH. MyTalroHHAas
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U3MeHYUBOCTh. Knaccudukarus MyTanuii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIe. YacToTa 1
NpUYMHBl MyTanuii. MyTtareHHple (GakTOphl. 3aKOH TOMOJOTHYECKUX PSIOB B
HacinexactseHHou nimeHunsoctu H.M. Basuiosa.

BHGHHCpHaH HaCJICACTBCHHOCTb U U3MCHUYHNBOCTD.

I'enernka yenoBeka. KapuoTtun uenoBeka. OCHOBHBIC METOJIBI TCHETHKH YCIIOBEKA: I'eHeasI0-
THYECKHMA, OJIN3HEIOBBIM, [IUTOreHETHICCKHIH, OHOXUMUYECKHH, MOJICKY/ISIPHO- TCHETHYC-
ckuii. CoBpeMEHHOE ONPE/ICIICHIE TCHOTHIIA: IIOJTHOTCHOMHOE CEKBCHHPOBAHKE, TCHOTHUITH-
poBaHue, B TOM unciie ¢ momoibio [11[P-ananu3a. HaciieacTBeHHbIe 3a00J1€BaHUs YEIOBEKa:
TreHHBIE 00JIe3HHU, 00JIE3HH

C H&CHCI[CTBGHHOﬁ

MPEAPACTIOJIOKEHHOCTHIO, XpPOMOCOMHBIE 00Je3HN. COMaTUYECKUE U TeHEPATUBHBIE MY-
tanuu. CTBOJIOBBIE KIIETKHU. [IpuHIIUIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOdHU-
JAKTUKU U JISYCHUS TCHETHYECKUX OoJie3Hel. MeIrKO-TeHETHYECKOe KOHCYILTHPOBAHHUE.
3HaYeHUE MEUIIMHCKON TeHETUKH B MPEIOTBPALLICHUH U JICYEHUN TEHETUUECKUX 3a00J1e-
BaHMUH YeJIOBEKa.

Jemoncmpavyuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yersepukos, H.B.
Tumogees-Pecosckuii, H.J. Bapuios.

Tabauyer u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETHYECKasl OC-
HOBa», «3aKOH PaCUICINICHUS U €70 LIMTOTCHETUYECKAsi OCHOBAY, «3aKOH YUCTOTHI TaMET»,
«JluruOpugHoe ckpemuBanue», «l{uTomoruueckue OCHOBBI JTUTHOPUAHOTO CKpEIIMBa-
HUSDY, «Melo3y», « B3anmMoercTBrE aljiebHbIX TEHOBY, «] €eHETHYECKUE KapThl PACTCHUH,
YKUBOTHBIX U YEJIOBEKa», «l eHeTnKa noia», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIICIIIICH-
HOTO € TOJI0OM», « KaprOTHIIBI 4eIOBEKA U )KUBOTHBIX», «BUIbl K3MEHUMBOCTIY, «Moau-
dbuxanonHas u3MeHYuBOCTHY, «HacnemoBanue pesyc- dakropay, «l'eHeTHKa Tpymn
KpOoBW», «MyTalluOHHAsA U3MEHYUBOCTHY.

Obopyoosanue:  MoJenu-ammuidKanuu  «MOHOTHOPHUIHOE  CKpELIMBaHUE,
«HemnonHoe noMuHMpoBaHue», «[urudpuaHoe ckpenmBanmey, «Ilepekpéct XxpoMmocom»,
MUKpPOCKOIl M MHUKporpenapar «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIbEB U
OKpacku Tena), repbapuii «I"opox moceBHOW».

Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopuass padora No 5. «M3ydenwe pe3yabTaTOB MOHOTHOPHUIIHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHnass pabdora Ne 6. «M3ydyeHue mMoaupUKalMOHHONW U3MEHUYHUBOCTH,IO-
CTPOEHHE BAPUALMOHHOIO Psiia U BAPUALMOHHOW KPUBOM.

JlabopatopHas pabora Ne 7. «AHanu3 mMyTauuil y Apo30(uiibl Ha TOTOBBIXMHK-
pornpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Cesnexuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuys Kak HayKa U INpoLecc. 3apOKIECHUE CENEKIMHU U IOMECTUKALMS. Y YeHHUE
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H.W. BaBuioBa 0 LEHTpax MPOUCXOXKACHUS U MHOTO00pasusi KyJbTYPHBIX PAaCTEHUHU.
[{eHTpBI MPOUCXOXKACHUS IOMAITHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbli M WHIWBHUIYAIbHBIH OTOOPHI B
CeJIeKLIMU pacTeHU U KUBOTHBIX. OlieHKa sKcTepbepa. biM3KkopocTBEHHOE CKpelIrBa-
Hue — nHOpuauHT. YncTtas uanst. CKpemrBaHie YUCTHIX JIMHUNA. [ eTepo3uc, nimm rudpus-
Has cuia. HeponcTBeHHOE ckpenuBanue — ayTopuauur. OtnanéHHas ruopuan3anus u eé
ycnexu. VIcKycCTBEHHBIN MyTareHe3 U MoJly4eHre MOIUIUION10B. J{oCTHX EHUs CelleKIun
pacTeHuM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib NPOU3BOACTBA. ['eHHast MHXKEeHEepUsl. DTalbl CO3/IaHUS
pekomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kiierounas wH>xeHepus.

Knerounsie KynbTypbsl. MUKPOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KinoHnpoBaHueBbI-
COKOMNPOTYKTUBHBIX CEIIbCKOXO03SIMCTBEHHBIX OPTraHU3MOB. DKOJIOTUYECKUE U
strudeckue npoodsemsl. MO — reHeTruecku MOIU(GUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpavyuu:

Ilopmpemwi: H.W. BaBunos, N1.B. Muuypum, I'.Jl. Kapneuenko, M.®. NBaHoB.

Tabauysl u cxemol.: kapTa « L{IeHTPBI IPOUCXOKACHUS 1 MHOTO0OPa3Us KyJbTYPHBIX
pactenuit», «llopoapl AOMalIHMX J>KUBOTHBIX», «CopTa KyJIbTYpHBIX PaCTCHUN»,
«OTtnanénnas rudpuauzanus», «Padote akanemuka M.®. Banosay, «llonumnounus»,
«O0BekThl  OMoTexHomorum»,  «KiaeTrodHnele  KyJbTyphl U KJIOHHUPOBAHHUEY,
«KoHCTpyHnpoBaHHEe U MEPEHOC TEHOB, XPOMOCOMY.

Obopyodosanue: MyJISKU TUIOJOB U KOPHEIJIOA0B TUKUX (OPM U KYJIBTYPHBIXCOPTOB
pactenuii, repoapuii «CelbCKOX03IUCTBEHHBIC PACTCHH.

Jlabopamopnvie u npakmuueckue padoomul:

Okckypcusi «OCHOBHBIE METOBI U JOCTHKEHUS CEJICKIIMA PACTCHUN M JKUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENBbHBIN YYacTOK,B
TEIUTMYHOE X03sIMCTBO, TA00OPATOPHUIO arpOYHUBEPCUTETA HITM HAYTHOTO IIEHTPA)».

Tema 8. DBosTronMOHHAsI OHOTOTHSA

[IpeanochbUIKM BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUU. DBOJIOLHUOHHAS TEOPHS U
e MecTo B Ouosoruu. BiusiHre 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUHU U APYTUX
HayK.

CuaerenbcTBa 3BOMOIMH. [laneoHTONOrNYECKHE: TOCIIEI0BATENBLHOCTD MOSBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETOMHCH, MepexoaHbie ¢opMmbl. buoreorpadpuueckue:
CXOJICTBO U pazinuue payH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOACTBA U pa3inyuus dMOPHUOHOB pa3HBIX BUIOB MO3BOHOY-
HbIX. CpaBHUTETHbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIC, PYJUMEHTApPHbIC
OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMUYECKHE: CXOACTBO MEXAHU3MOB HacCiel-
CTBEHHOCTHU ¥ OCHOBHBIX META0OJUYECKUX MyTEN y BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. J{apsuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHHU3MA.
JIBYKyIME CUJIBI ABOJIIONMU BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHHUE IPU
OTPAaHUYEHHOCTH PECYpPCOB, HEONpelelEHHass HM3MEHUYMBOCTh, OopbOa 3a cyiie-
CTBOBaHUE, €CTECTBEHHBIN OTOOD).
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Cunretnueckas teopus 3Boounu (CTD) n €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossosronus. [lomynsanus kak efMHUIA BUIA U SBOJIOLMH.

JBrokymiye cuiibl (pakTophl) SBOIIOIMY BUIOB B IpHpoie. MyTallMOHHBIN NpoLeccu
KOMOMHATHBHAs U3MEHYMBOCTD. [lonmymsiimonHble BOJIHbI U Apeii¢ reHoB. M3onauns umu-
rpanus.

EctecTBenHslit 0T00p — HampaBistonmii GpaxTop 3BomronHH. POpMbI €CTECTBEHHOTO
oTOOpa.

[Ipucnoco61eHHOCTh OpraHU3MOB  Kak  pe3yabTar d3Bojionuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOP(O3bl U UINO-AIANITALIUH.

Bun u BupoobpazoBanue. Kpurepun Buma. OcHoBHbIE (DOpMBI BUI00OPA30BAHUS:
reorpaduueckoe, SKOI0rHIecKoe.

MakposBomorusi.  dopmbel  3BomONMM:  (UIETHYECKAs,  JUBEPreHTHas,
KOHBEpIreHTHas1, apajuiesbHas. HeoOpaTUMOCTh 3BOJIOIHH.

[IpoucxoxaeHne OT HeCHeUUaIu3upoBaHHBIX mpenkoB. I[Iporpeccupyronias
crienuann3anus. AJanTUBHAS pauaIiusl.

Hemoncmpauuu:

Ilopmpemuwi: K. JIunnen, X.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,3.
['exkensb, ©. Mromnep, A.H. Cesepuos.

Tabauywvl u cxemsvi: «Pa3BUTHE OPraHUYECKOTO MUpPA Ha 3eMIiey, «3apOoabIIINITIO3BO-
HOYHBIX XUBOTHBIX», «ApXeonTepukc», «Popmbl OOpPHOBI 32 CYIIECTBOBAHHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO0Opa3ue COPTOB pacTeHui», «MHOroobpasue nopon
KUBOTHBIX», «llomynsiuuny, «MyTaluoHHasT W3MEHUMBOCTH», «ApPOMOpdO3bI»,
«nnoananranuny», «O0mas aereHepaus», «JBmwKyiue cuiabl dBojonuny, «Kapra-
cxema Mapmpyra mnyrtemectBuss Y. JlapBuna», «bopnba 3a cyiiecTBoBaHHUEY,
«IIpucnocoOMeHHOCTh ~ OPTaHU3MOBY, «l'eorpadguueckoe  BHUI00OpA30BAHUEY,
«IKOJIOTMYECKOE BU000PA30BaAHUEY.

Obopydosanue: KOJJIEKIUS HACEKOMBIX C Pa3JIMUYHBIMU TUIIAMH OKpPAaCKU, HAOOp
JI0JIOB U CeMsH, KOJuTeKusl «[IpuMephl 3alUTHBIX TPUCTIOCOOJIEHUM Y )KUBOTHBIX), MO-
nenb «OCHOBHBIE HAIPaBJICHUS SBOJIONUNY», 00bEMHAsT Mozaelb «CTpOeHHEe TOJIOBHOTO
MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckass kapra Mupa, KOUIEKIU «DOpPMBI COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHUi», Mojenb anmiukamus «llepexkpéct XpomMocomy», BIaXKHBIE
npenapathbl «Pa3Butre HacekoMoroy», «Pa3BUTHE JSATYIIKWY), MUKpPOIpEnapar

«JIpozoduay (Hopma, MyTauu (GOpMbI KPbLIILEB U OKPACKH Tea).

Jlabopamopnvie u npakmuueckue padoomoi:
JIabopatopnas pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(HOTOTHYECKOMY KPUTEPHIO.
Jlaboparopnas pabora Ne 2. «OmnucaHue mTPUCITOCOOJICHHOCTH OpraHU3Mau
e€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 9. Bo3dHUKHOBeHUE U Pa3BUTHE KU3HHU Ha 3emuie
JloHay4YHBIE IIPENCTABICHUS O 3apOXKIACHUM KU3HU. HayuHble rHIIOTE3bI BOZHUKHO-

BEHHS JKM3HU Ha 3eMJie: abnoreHes u IMaHCIICPMHUA. XUMHYECKas YBOJIIOLIMS. AOWOTreHHBIN
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CHUHTE3 OPTaHUYECKHUX BEIECTB U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBHOEOATBEPXKIE-
HUE XUMHUYECKOH sBomonny. HavanbHble 3Tanbl OMOJOTHYECKON 3BOMIONUH. [ nnoresa
PHK-mupa. ®@opmrpoBanrne MeMOpPaHHBIX CTPYKTYpP M BO3HHUKHOBEHHE IMPOTOKIIETKH.
IlepBble KeTKN U X 3BOIOIHs. POPMUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emse 1o spam u nepuojgaM. Karapxeil. Apxeiickasu
npoTepo3oiickas pbl. [1aneo3orickas 3pa u e€ meproibl: KeMOPUHUCKUN, OPTIOBUKCKHM,CH-
JypANCKHAN, TI€BOHCKHAM, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3so301ickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, IOPCKUI, METOBOM.

Kaiino3olickas spa u €€ nmepuoibl: MaJIeOreHOBBIN, HEOT€HOBBINM, aHTPOIOTCHOBBIH.
XapakTepucTuKa KIMMaTra M TEOJOTMYECKHX mpoueccoB. OCHOBHBIE JTalbl 3BO-
JIOIUU PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMOop(03bl Y paCTEHUH U )KUBOTHBIX.
[TosiBneHue, pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro MHpa Kak OTpa)k€Hue 3BOJIIOIUU. OCHOBHBIE CHCTEMATH-
YECKHE IPYIIIbI OPraHU3MOB.

OBOJIIOLMS YEJIOBEKA. AHTPONOJIOTHS Kak Hayka. Pa3BuThe IpencTaBIeHUNO
IIPOUCXOKICHUH YeaoBeKa. MeToapl n3ydeHus anTponorenesa. CxoacTBa v pa3inansye-
JIOBEKA M )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBrxymue cuibl ((pakTopsl) anTponoreHesa. HaciencTBeHHass W3MEHYMBOCTh U
€CTECTBEHHBII 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUNA TPY/a,MbIIII-
JIEHUE, PEYb.

OCHOBHBIE CTaUM U BETBHU JBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek yme-
aelii, YenoBek mnpsamMoxonAmnii, YenoBek HeaHAEPTANbCKHNM, YenoBEK pa3yMHBIN.
Haxolku HCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUA, 00JacTh PacIHpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOMIHAA (E€Bpa3uiickas),
HErpo-aBCTpaJiouIHas (dKBaTOpUAJIbHASI), MOHTOJIOWJHAS (a3MaTCKO-aMepUKaHCKas).
YepThl NpUCIOCOOIEHHOCTH MPEACTABUTENEH YETOBEUECKUX Pac K YCIOBHUSAM CYIIECTBO-
BaHMs. EquHCTBO yenoBevyeckux pac. Kpuruka pacusma.

Hemoncmpauuu:

Llopmpemuwi: ®©. Pean, JI. Ilactrep, A.. Onapun, C. Mumnep, I'. FOpu, Y. [{apBuH.

Tabnuyvr u cxemwvl: «Bo3uukHoBeHne CoJHEUHOM cHCTEMbI», «Pa3putue
oprannueckoro  mupa»,  «PactutenpHas — knetka», <« OKuMBOTHas  KIETKay,
«IIpokapuotnueckast kjetka», «CoBpeMEHHasi CHCTEMa OPTaHUYECKOIo MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA M YEIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJOTMYECKNX HAXOJ0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme mmoam», «JpeBHue mroam», «llepBeie  COBpPEMEHHBIE  JIFOAWY,
«YenoBeueckue pacbh».
Obopyoosanue: wmynsbku  «lIpoucxoxiaeHue denoBeka» (OIOCTBI  aBCTpaJOMUTEKA,
MATEKAHTPONa, HEaHJAEpTalblla, KPOMAHbOHIIA), CJICNKU WM H300pa)KEHUs] KaMEHHBIX
opyaui MePBOOBITHOTO YyeJIoBeKa (KaMHU-YOIIIEPHI, pyoua, ckpe0ia),
reoxXpoHojoruyeckas Ttabnuua, Kojulekuus «Dopmbl COXpaHHOCTH  HMCKOMAEMBbIX
KUBOTHBIX U PACTEHUI».
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Jlabopamopnvle u npakmuueckue padomol:

[Ipaktuueckas pabora Ne 1. «/3ydyeHue uUCKOMaeMbIX OCTATKOB pAacCTEHUU U
YKUBOTHBIX B KOJUICKLIUSX).

DKCKypcHsi « DBOJIOLMS OPTaHUYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WM KpaeBeIUECKUI My3eil).

Tema 10. OpranusMbl 1 OKpPY:KaOLIIas cpeaa

DKOJIOTHs KaK HayKa. 3aJlau U pa3ieiibl 3KOJOrur. MeTo bl 3KOJIOTHYECKHUX UCCIIe-
JOBaHUHN. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YIIHAS, MMOYBEHHAs, BHYT-
pUOpraHu3MEeHHasl.

Oxkonornueckue (aktopsl. Kinaccuduxamust sxonornueckux (akTopoB: aOMOTHYE-
CKHe, OMOTUYECKUE W aHTPOIOreHHble. JIefCTBUE 3KOJOrnyeckux (HakTopoB Ha Opra-
HU3MBI.

AbGuoTtnueckue (akTopbl: CBET, TEMIIEpaTypa, BiIaxHOCTb. PoTonepuoansm.lIpu-
CHOCOOJIEHUSI OpraHU3MOB K JeicTBUIO abuoTuueckux (akropoB. buonoruueckue
PUTMBI.

buotnueckue paxTopsl. Buapl 6MoTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHIUS, XU
HUYECTBO, CUMOMO3 U ero ¢popmsl. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIIN3M, HEUTPAIN3M. 3HAUCHHE OHOTUYECKHX
B3aMMOJCHCTBUM  JUIsl  CYIIECTBOBAHHUS  OPTraHM3MOBB IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKH MOMYJsIUU. OCHOBHBIE IMOKA3ATENH MOIYJISILUM:
YUCJIEHHOCTb, TUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. JnuHamuka
YUCJICHHOCTH MONYJISALUUA U €€ PErysiusl.

Hemoncmpavyuu:

Ilopmpempui: A. I'ym6onbar, K.®. Pynse, O. I'ekkerns.

Tabauyer u cxemwr: kapta «lIpupoassie 30061 3eman», «Cpeabl OOUTaHUS OPTaHU3-
MOB», «DoToneproansm», «llomymnsuny, «3aKOHOMEPHOCTH POCTA YHCIEHHOCTH ITOITY-
Jasuuu uHQy30pun-Tyhenbkny, «llumessie nenmy.

Jlabopamopnvie u npakmuueckue padoomoi:

Jlabopatopuass pab6ora Ne 3. «Mopdomornyeckne 0COOEHHOCTH pPaCTCHUN
13 pa3HBIX MECT OOUTaAHHS.

Jlaboparopnas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOBKOJIEYCa.

[Tpaktuueckas padora Ne 2. «Ilomcy€T MIOTHOCTH MOMYJISIUN pa3HBIX BUAOBpPACTE-
HUN.

Tema 11. Coo0mecTBa 1 3K0JI0rH4ecKHE CHCTEMbI

Coo01u1ecTBO Opranu3MoB — 6uoteHo3. CTpyKTypbl OMOIIEHO3a: BUOBasI, TPOCTPAH-
CTBEHHas1, Tpoduueckas (nuiuesas). Buabi-noMmunantel. CBsi3u B OMOLIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [IoHsTHE 00 SKOCHCTEME U OMOTEOIIEHO3E.
@DYHKIMOHAIBHBIE KOMIIOHEHTBI YKOCUCTEMBI: MPOJYLEHThI, KOHCYMEHTBI, PELYLEHTHI.
KpyroBopoT BeniecTB v MOTOK SHEPTUU B sKocucTeMe. Tpodudeckue (MUIieBbie) YpOBHU
skocucteMbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKa3aTeaN 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMSI. DKOJOTHUECKHE MUPaMUJbl: TPOAYKIIMU, YNCICHHOCTH, 6ruomMacchl. CBOii-
CTBa DKOCUCTEM: YCTOMYUBOCTh, CAaMOpETyJisiusl, pa3zButue. Cykueccus.
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[IpuponHbie 3KOCUCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHUCTEMa XBOMHOTO WU
HIMPOKOJUCTBEHHOTO Jieca.

AHTpOIOTEHHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. Yp603K0CUCTEMBL.
buonoruueckoe u X03s1iICTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak daktop ycroitunBoctu 3xocucteM. CoxpaHneHue Ouogoruye-
CKOI'0 pa3HO00pa3us Ha 3eMiie.

VYyenue B.U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB v CTpyKTypa ouochepsl.
Kupoe BemectBO u ero QpyHkiuu. OcobeHHocTH OMOC(heEphl Kak T0O0aNbHOU KOCH-
cTeMbl. /[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B bnocdepe.

KpyroBopoTs! BeriecTB 1 OMOre0XMMUYECKHE IIUKIIBI 3JIEMEHTOB (YIJiepo/ia, a30Ta).
3oHanbHOCTH Ouochepnl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTtBo B Ouochepe 3eminu. AHTpONOreHHbIE M3MEHEHHs B Ouocdepe.
['mo6anbHbIE 3KOJIOTUYECKHE TPOOIIEMBI.

CocyuiecTBoBaHH€E NMPUPOAbl U yesnoBedecTBa. CoxpaHeHue OMopazHOOOpa3usl Kak
OCHOBa ycToH4YnBOCTH Onocdeprl. OCHOBA pAIMOHATIFHOTO YIIPABIICHUS IPUPOAHBIMU pe-
CypcaMH U WX UCTIOJb30BaHue. JlocTiKeHNst OMOJIOTHHN M OXpaHa MIPUPO/IBI.

Hemoncmpavuuu:

Ilopmpemwi: A. JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuyvr u cxemwvi: «llumeBsie nenu», «bHUOLIEHO3: COCTaB U  CTPYKTypay,
«IIpuponnbie cooOmectBa», «llemu mnuranusy, «OKoIOrHYECcKass MHPAMUTIAY,

«buocdepa u yenoeky», «IxkocucTeMa MIUPOKOIUCTBEHHOTO JIeca», « IKOCHUCTEMA XBOMHOIO
necay, «buonenos Bogoéma», « ArpoueHo3», «lIpuMmepHbIe aHTPONIOrE€HHBIE BO3/IEHCTBHS HA
pUpoay», «BaxkHenme HCTOUHUKH 3arpsA3HEHUs BO3JlyXa U IPYHTOBBIX BOA», «IlouBa —
BaXKHeMIIas coctaBisitonas ouocheprl», «DakTopsl Aerpaganuu nouBy», «llapHUKOBBII
abhdexty, «DakTopbl PAAMOAKTUBHOTO 3arpsi3HEHHs Ouocdepn», «OO0mas CcTpykTypa
ounocdepr», «PacnpocTpanenue xu3Hu B Onocdepe»,

«O30HOBBIN 3KpaH Ouocheprs», «Kpyrosopor yriepoaa B Ouochepe», «Kpyropopot
a30Ta B IPUPOJIE».

Oo6opynoBanue: Mozenb-ammiukanus «Tunuunele OUOLIEHO3BI», TepOapuil
«PactutenbHble co00IIECTBA», KOJUIEKIMU «bruoneHo3y, «Bpeaurenn BaXHEUIINX CEIb-
CKOXO3SIUCTBEHHBIX KYJIBTYpP», TepOapuu v KOJUICKIIUN PACTEHUN U )KUBOTHBIX, IPUHAIC-
JKalye K pa3HbIM JKOJIOTMYECKUM rpymmaMm oaHoro Buaa, KpacHas xkaura Poccuiickon
denepannn, n300pakeHHUsI OXPaHAEMbIX BUAOB PACTEHUHN U )KUBOTHBIX.

TemaTnuyeckoe NJIAHUPOBAHUE

TeMarnueckoe IIaHUPOBAHUE COCTAaBIEHO ¢ ydyeToMm [Iporpammer Bocnutanus MBOYVY r.
Hpxyrcka COII Ne 19. BocriurarensHblil MOTEHIIAAT MPeIMeTa «OUOIOTHS 00eCcTieunBacT
peanu3anuio UeNeBbIX MPUOPUTETOB BOCIUTAHUS oOydarouuxcs. BocrnurareabHblil NOTEH-
1ajl ypOKOB OMOJIOTHH PEATTU3YETCS Yepes:

- UCII0JIb30BAaHHUEC COBPCMCHHLIX 06p330BaT€J'IBHBIX TGXHOHOFHﬁ, MCTOJ0B MU IIPHUEMOB, CIIO-
CO6CTByIOH_II/IX (bOpMI/IpOBaHI/IIO HOBOM CHCTEMBbI DKOJIOTMYECKUX LICHHOCTEH Y IIKOJIBHUKOB!
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U3MEHEHUE MOPATBHO-ITUYECKOW OICHKU MPUPOJIBI, (HOPMUPOBAHUE IKOJIOTHUYCCKUX 3HA-
HHM, YMEHUN, SKOJIOTUYECKOTO MBILIJICHHS, OCO3HAHUE TPUPOAbI KaK HEMPEXOASAIIEH LIEH-
HOCTH, TIEPECMOTP COOCTBEHHBIX MOTPEOHOCTEH, TOHMMAHUE YEJIOBEKa KaK OPTraHUYECKOM
YaCcTU IPUPOJIbI,

- MCIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEp>KaHUS TEMBI 4Yepe3 Moa0op
MaTepHalia, KOTOpbIid ClIOCOOCTBYET Pa3MBIIIJIEHUIO HE TOJILKO 00 0COOEHHOCTAX KUBBIX CHU-
CTEM, HO M O IIPUPOJI€ CAMOT'0 YeJIOBEKA, €ro POJIM B COBEPILIEHCTBOBAHUM CE0s1 M OKPYKaro-
IEr0 MUpa

5 KVIACC
No HaumenoBanue pa3zienoB u TeMm KonnuectBo yacoB
1 | buonorus-Hayka o >KMBOM IPUPOJIE. 7
2 | MHoroo6pa3sue )KUBBIX OPTaHU3MOB. 13
3 | )KusHp opraHu3MoB Ha IUIaHEeTe 3eMIIS. 8
4 | YenoBek Ha IUTAHETE 3eMIIS. 4
5 | Pe3epBHbIe yackl. 2
6 KJIACC
Ne HanmenoBaHnue pas3nennos u teM KonnyecTBo yacos
1 Hayka o pacreHusx. 5
2 Oprassl pacTeHusl. 8
3 OCHOBHBIE POIECCHI )KU3HEACITETLHOCTH 6
4 MHoroo0pasue 1 pa3BUTHE PACTUTEIHHOTO MUPA. 9
5 VcTopudeckoe pa3BUTHE PACTUTENLHOTO MHPA. 1
6 | IlpupomHbIe coobmecTBa.
7 Pe3epBHbIe uachl. 2
7 KJIACC
Ne HanmeHoBaHMe pa3genos u Tem Konunyectso yacos
1 | Obuwme cBegeHMA O MUPE }KUBOTHDIX. 24
2 | CTpoeHMe Tena XMBOTHbIX. 1y
3 | Noguapcrteo MpocTeiwue. 2y
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Tun KnweyHononocTHble.

24

o1

Tunbl Nnockue yepsun, Kpyraole yepsu, KonbyaTtble
yepBsu.

4y

Tun Monnocku.

N
£

Tun YneHuctoHorune.

Tun Xopaosble: 6becyepenHbie, pbibbl.

Ol 0| N o

Knacc 3emHoBOAHbIE.

10

Knacc Npecmblkarowmecs.

11

Knacc Mtuybl.

12

Knacc Mnaekonutawouwme.

13

PassuTme XMBOTHOIO Munpa Ha 3emne.

14

Pe3epBHbI Yac.

= N U] W NN W W

8 KIIACC

=
10

HanmeHoBaHMe pa3genos u Tem

KonnyectBo yacos

OpraHnam yenoseka. Obwmii 0630p.

HepBHaA cuctema 1 opraHbl YyBCTB Ye/I0BEKA.

OI'IOpHO-,CLBM ratesibHaA cucrema.

KpoBb 1 KpoBoobpaleHue.

JbixaTenbHasa un nunuiesBaputenbHaa CUCTEMbI.

O6bmeH BewecTs. Koxka. BbigenntenbHan cuctema.

MonoBada cMcTtema Yyenoseka.

NoseageHMe N NCMXUKa.

W) 0 N o | B W N

OcHoBbI 340p0BOro 06pasa XU3HMU.

N| O R | W | N O O

NToro:

w
Ea

9 kJacce

HanmeHnoBanue pa3zienoB u Tem

Konmyectso yacos

OO6111e 3aKOHOMEPHOCTH KHU3HH.

3

SIBiaeHusa u 3aKOHOMECPHOCTH XKHU3HU HA KIICTOYHOM
YPOBHE.

9

SIBneHus U 3aKOHOMEPHOCTH KU3HU HAa OPraHU3MEHHOM
YpOBHE.

17

3aKOHOMEPHOCTHU MPOUCXOXKICHUS U PA3BUTHS KU3HU Ha
3emiie.

19

3aKOHOMEPHOCTH B3aUMOOTHOIICHUI OPraHU3MOB U
CPEJIBI.

20
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KanengapHo-temaTu4eckoe niaHUPOBaHUe

Kaace S
Neni/m Tema pa3zgena u ypoka Kou- [ara Hara [Ipumeuanue
BO (Tutan) (dakr)
4acoB
buornorus-Hayka o )KHBOM MHPE 9

1 Hayxka o >xuBoii npupose. 1

2 CBoiicTBa )KMBOTO 1

3 MeToapl U3ydeHUsT TPUPOIBI 1

4 KonrtponbHas paboTta o teme « 1
Bsenenue»

5 Pabora Hag ommbOkamu. YBenu- 1
yuTeNbHBIC MPUOOpPHI. JIab. Pa-
60ta «CTpOCHNE MUKPOCKOIIA.

6 Crpoenue knetku. Tkanu. JIao. 1
Pabora «PaccMoTpeHne MUKpO-
IPErapaToBy.

7 XHUMUYECKUN COCTAB KJIETKH. 1

8 [Tporeccel KU3HEACATSIIEHOCTH 1
KIICTKU

9 KonTponbHas pabota 1mo Teme 1
«buonorus-Hayka o KMUBOM
MUDPEY.

MHoroo0pasue *KHUBBIX Opra- 11
HU3MOB

10 Pa6ora nax ommbkamu. [ap- 1
CTBA KUBOU IPUPOBI.

11 | bakTepuu: cTpOEHHE U KU3HE- 1
JeSITeTbHOCTD

12 3HaueHue O6akTepuil B mpupoe 1

n OJ1d 4CJIOBCKA.

13 | Pacrenus. JIa6. PaGora «3yue- 1
HUE BBICITUX PACTCHHH TI0 Tep-

Oapusm».

14 | )XuBoTHbIe. 1

15 | I'pu6sL 1

16 | MHoroob6pa3ue 1 3Ha4eHue rpu- 1
00B.

17 | JlmmaiHuky. 1

18 | 3HaueHMe KUBBIX OPTAHU3MOB B 1
IPUPOJIE U )KU3HU YETIOBEKA.

19 | KonTponbHas paboTa 1mo Teme 1
«MHorooOpasue XUBBIX opra-
HU3MOBY.

XKu3Hb OpraHu3MOB Ha IJIAHETE 7
3emus.

20 Pabora nag ommbkamu. Cpembl 1

JKU3HHU TIJIaHETHI 3eMIIs
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21

Okonornyeckue pakTopsl
Cpenbl.

22 | IlpucniocoOnenust OpraHu3MoB K
KU3HU B IPUPOJIE.
23 | Ilpupoanblie coobmecTBa.
24 | Ilpupoxansie 30861 Poccun.
25 | XXu3Hb OpraHu3MOB Ha Pa3HBIX
MaTepUKax
26 | XXu3Hb OpraHu3MOB B MOPSIX U
OKeaHax
YenoBek Ha muianere 3emis
27 | Kak mosiBUJICS 4ellOBeK Ha
3emiie
28 | Kak yenoBek M3MEHSUI PUPOTY
29 BaxxHOCTH OXpaHbI )KHBOTO
MUPA TUIAHETHI
30 | MToroBast KOHTpOJIBbHAs paboTa.
31 Pabota Hax ommbokamu. Coxpa-
HUM OOTaTCTBO JKUBOTO MUPA
32 3agaHus Ha JETO.
33 | Dkckypeust B 00TAaHUYECKUN
caj.
34 | IloBropenue
6 x1acc
Ne Tema ypoxka Bcero | Jlara [Ipumeuanue
n/n 4yacoB | muaH | ¢akr
1 [MapcTBo PacTenus. BHemHee cTpoenue u 1
o011ast XapaKTepUCTUKa PacTeHUN
2 MHoroo6pasue )Ku3HEeHHBIX (OpM pacTte- 1 Bxonnas nua-
HUH. THOCTHKA.
3 MHuoroo0pa3ue ku3HeHHbIX (popM pacTe- 1 Pabora Hax
HUN oImuOKamMHu.
4 Knerounoe crpoeHue pacTeHui. 1
TkaHu pacTeHHil. 1
6 Cewms, ero crpoenue u 3HaueHue. Jlabopa- 1
TopHas pabota «CTpoeHue cemeHnu a-
COJIM»
7 VYcnonBus npopacTaHusi CEMSH. 1
8 Kopens, ero ctpoenue u 3nauenue. Jlabopa- | 1
TopHas padota «CTpoeHue KOpHs Ipo-
POCTKa.
9 [ToGer, ero crpoenwne u pazsutue. JIabd.pad.

ITOYECK

«CTpOGHI/Ie BCICTATUBHBIX U I'CHCPATUBHBIX
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JIuct, ero CTpoeHue U 3HaYCHUE.

10
11 Crebenb, €ro CTpoeHUE U 3HAYCHHUE.
JIa6.pab. «BHemHee cTpoeHHE KOPHEBUIIA,
KITyOHS1, JIYKOBHUIIBDY.
12 L[BeToK, €ro cTpoeHUE U 3HaYCHUE.
13 [Tnox. PaznoobOpa3ue 1 3HaYeHUE MII0/I0B.
14 KonTponbHast paboTa o BereTraTuBHbIM U
T€HEPATUBHBIM OPTaHaM.
15 Pabora Haxg omfl6KaMH. MuHepaiabHOE MH-
TaHWE PACTEHUM U 3HAYEHUE BOJIbI.
16 BozaymHoe nuranune pacteHuid — GOTOCHH- [IpomesxyTouHoe
te3 [IpoMexyToyHOE TeCTUPOBAHUE TECTUPOBAHUE.
17 PaGora Hazg omI/I6KaUMH. JlpIxanue 1 0OMeH
BEILIECTB Y PACTCHHIA.
18 Pa?iMHO)KeHI/IC U OIJIOJJOTBOPEHME Y pacTe-
HUH.
19 BererarnBHoe pa3MHOKEHHE PACTCHUHN U
€ro MCMOJIb30BAaHUE YETOBEKOM
20 Pocr u passutue pactenuii KontposbHas
pabora o Teme «OCHOBHBIE ITPOLIECCHI
KUZHEICSTCIIBHOCTI Y.
21 Pa6ora nag ommbkamu. CucremaTika pac-
TEHUM, €€ 3HaUYCeHUE JIsl OOTAaHUKH.
22 Bomopocnu, ux MHOr0OOOpasue B mpUpo/ie.
23 Otnen MoxoBuansle. O01as xapakTepu-
cTuka u 3HaueHwue. J1ab.pald. «M3yuenue
BHEITHETO CTPOCHUS MXOB)
24 [Tnaynel. XBomu. [Tanoporauku. Ux obmas
XapaKTePUCTHKA.
25
26 Otnen N'onocemennsie. O6Imas XapakTepu-
CTHKA U 3HAYCHHUE.
27 Ortnen IHokpeiTocemennble. O61mas xapak-
TEPUCTHUKA.
08 CewmelicTBa kacca /[By10JIbHBIE.
29 CewmeiicTBa knacca OqHOIONIBHBIE.
30 MHoroo06pasue u IporucXoXIeHNEe KYIbTyp-
HBIX pacteHuit KonTponbHas paboTa mno
teme «MHorooOpasue pacTeHu.
31 PaGora nax ommbkamu. buoreonenos u
skocucreMa. MIToroeast IMarHoCcTuKa
32 CoBMecTHas KU3Hb OPTaHU3MOB B TIPUPOI-
HOM COO0OII[eCTBE.
33 3anaHus Ha JIEeTO. Hrorosoe TecTu-
poBaHUE.
34 Ypok moBTOpeHUs U 0000IICHUS 3HAHHIA Pabora Hag
OImuOKamMHu.
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7 Kjaacc

Ne Tema ypoka Bcero | /[lara [Ipumeuanue
n/m 4acoB | IjIaH dakr
CoBMecTHas )KM3Hb OPTaHU3MOB B Tipupoa- | 1 04.09-
35
HOM COOOIIIeCTBE. 08.09
36 Kiaccudukanms >)kuBOTHBIX ¥ OCHOBHBIE 1 11.09- Bxonuas nua-
CHUCTEMATUYECKUE TPYIIIIHI. . 15.09 THOCTHKA.
37 Kierka. Tkanu. 1 18.09- Pabora Hang
22.09 OIMOKaMHU.
Tun Capkonossie u Krytukonoctsl. Kimace | 1 25.09-
38
Capko/ioBEI€. 29.09
Knacc XKryrukonocisl. Tun Madyzopun 1 02.10-
39
06.10
Tun Kumeunononoctasie Mopckue kumed- | 1 09.10-
40
HOIOJIOCTHBIE 13.10
KoHntpoinbhas padora mo temam «lIpocreii- | 1 16.10-
41
mme ¥ KuieyHornomaoCTHRIeY. 20.10
Pabora nag ommbOkamu. Tum [Tnockue 1 23.10-
42
yepBu. OOI1as XapaKTEpPUCTHKA. 27.10
43 Tun [1nockue yepsu. PaznooOpaszue mioc- 07.11-
KHX YEPBEH: COCAJIBIIUKY U IICTTHH. 10.11
Tun Kpyrasie yepBu.O61mas xapakrepu- 1 13.11-
44
CTHKA. 17.11
45 Tun Konpuateie uepsu. OcobenHocTH ctpo- | 1 20.11-
enns. Knaccugukanus yepseit. 2411
46 Tun Mommocku . O01as xapakrepuctuka. | 1 27.11-
Knacc bproxonorue mosuttocku. JIa6. Pa- 01.12
0oTa «BHenrHee CTpOSHNE MOJUTIOCKOBY.
Knacc /IByctBopuarsie u ['onoBoHOrHE 1 04.12-
47
MOJITIOCKH. 08.12
Tun Ynenuctonorue. Knacc Pakoo6pas- 1 11.12-
48
Hble. OCOOEHHOCTH CTPOEHUS U KU3HEIesI- 15.12
TEJIbHOCTH.
49 Knacc ITaykoo6pa3nbie. OcobeHHOCTH 1 18.12-
CTPOCHUS U KU3HEACITSIbHOCTH. THIIBI 22.12
Pa3BUTUS HACEKOMBIX.
50 Kiacc Hacekompie. JIab. PaGoTa « Buem- 1 25.12- [TpomexxyTounoe
Hee CTPOEHHE HaceKoMoro». Turbl pa3Bu- 29.12 TECTUPOBAHUE.
THSI HACEKOMBIX.
KontponbHas padora o teme «Tun Unenn- | 1 10.01-
51
cTtoHoruey. OO0IMe NpU3HaAK| XOPI0BbIX 12.01
*uBOTHBIX Hankmace Peiob1. OO1mas xapak-
TEPHUCTHUKA.
Pabora Hag ommbOkamu. Ocobennoctu paz- | 1 15.01-
52
MHOKeHHUS pbl0 OCHOBHBIE CUCTEMAaTHYe- 19.01
CKHE TPYMIIbI PBIO.
53 Kontponbnas padota nmo teme «Hankmacc 1 22.01-
Pr1661» 26.01
54 Pabora Hag ommoOkamu. Mecra ooutagust u | 1 29.01-
CTPOEHHE 3EMHOBOIHBIX 02.02
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55 CrtpoeHue u 1eATeIbHOCTh BHYTPEHHUX Op- | 1 05.02-
raHoB ['010BOM IIUKJT )KU3HU U TIPOUCXOXK- 09.02
JICHUE 36MHOBOTHBIX
56 Kiace Ipecmbikarommuecs. Buemnee ctpo- | 1 12.02-
€HUE U CKEJIET IPECMBIKAIOITUXCSI 16.02
57 BryTpenHee cTpoeHHe U KU3HEACSITEIIb- 1 19.02-
HOCTB TIpecMbIKaromxcsi. MHoroo0Opasue 23.02
MIPECMBIKAIOIIUXCS
58 Kiacc [Itunpl. Cpena oOutanus u BHemHee | 1 26.02-
ctpoenue nruil. OMopHO-ABUTATEIbHAS CH- 01.03
crema nituil. JIa6. Pabora «BHemnee cTpoe-
Hue ntullpl. CTpoeHUe mnepay.
59 BryTpeHHee cTpoeHHue NTHIIBI 1 04.03-
08.03
60 Pa3MHoxeHue 1 pa3BUTHE NTUIIBI. MHOTO- 1 11.03-
oOpa3ue NTHil. 15.03
61 Kontponbhas padota mo teme «IITHIib». 1 12.03-
Bremnee crpoenue. Cpenbl )KU3HU U MECTa 16.03
OOUTaHUsI MIICKOITMTAIOIIHX.
62 Pabora nag ommbkamu. Knace Mnekonu- 1 18.03-
Taroiue. BHyTpeHHee cTpoeHue MIIeKOIu- 22.03
TaIOIIUX.
63 Pa3zMHOXeHHE M pa3BUTHE MIICKOITUTAIO- 1 01.04-
mux. I'o10BOM )KU3HEHHBIN [TUKIL. 05.04
64 MHoroo6pa3ue MICKOIUTAIONUX. 3Have- 1 08.04-
HYE MJIEKOIIUTAOIINX IS YEI0BEKA. 12.04
65 OKOJIOTHYECKHE IPYIIBI MIEKOIUTAIOIINX. 15.04-
19.04
66 KonTponbnas padora no teme «Knacc Mie- | 1 22.04-
konuratronie». Teopusa Y. [lapBruHa u ee 26.04
3HAYCHUE JIJIS TOHUMAHUS TIPOUCX 0K ICHUS
KU3HU Ha 3eMIIe.
67 Pabora Hag ommoOkamMu. OCHOBHEBIE JTAIIbI 1 13.05- Hrorosoe Tectu-
pa3BUTHs KUBOTHOT'O MUPA Ha 3eMJIe 17.05 pOBaHHE.
68 Ypok MoBTOpEeHUsT M 000OIICHUS 3HAHUN 1 20.05- Pabora Hax
24.05 OIMOKaMH.
8 ki1ace
Ne Tema ypoka Bcero | Jlara | Jlara [Ipumeuanue
n/n yacoB | miuaH | ¢axr
1 UenoBek Kak MpeACTaBUTENh [apCTBA KUBOTHBIX. | 1 04.09-
DBOITIONNS YeI0BEKa 08.09
2 Pacel uenoseka. 1 11.09-
15.09
3 | Ucropus pa3BuTus 3HaHUU O CTpoeHUH M (PyHK- | 1 18.09-
IIUSIX OPTaHU3Ma YeJIOBeKa 22.09
4 | KierouHoe CTpOE€HHE OpraHu3mMa 1 25.09-
29.09
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5 | Tkauu. Jlab6.paborta. «/3ydueHue MHUKpPOCKOIHYE- 02.10-
CKOT'O CTpOCHUS TKaHei». CUCTEMBI OPraHOB B O- 06.10
raHu3Me.
6 ['ymopasibHas perysius 09.10-
13.10
7 CtpoeHue U 3HaYCHUE HEPBHOW CHCTEMBI 16.10-
20.10
8 Crpoenue u GyHKIIUU CITMHHOT'O MO3Ta 23.10-
27.10
9 Crpoenue u pyHKIMHM rojloBHOTO Mo3ra. [Toryma- 06.11-
pus 00JIBILIOTO MO3ra 10.11
10 | 3putenpHblii ananmuzarop. CtpoeHue M (QyHKIHU 13.11-
rasa. 17.11
11 | Ananuzatopsl ciiyxa U paBHOBECHS 20.11-
24.11
12 | KoxxHo-MblIlIeuHOE 4yBCTBO. OOOHSIHME U BKYC 27.11-
01.12
13 | Kocrtu ckenera. CTpoeHue ckenera 04.12-
08.12
14 | Mpiuisl. Pabora MaIg 11.12
[IpomexxyTouHast KOHTpOJIbHAsE padoTa. 15.12
15 | PaGota Hax ommbOKamu. 18. JlaGopaTopHas
CocraB kpoBu. [TocTOSSHCTBO BHYTpEHHEN Cpe/Ibl 12- paborta «M3yye-
22.12 HUE CTPOCHHUS
KPOBH TIO] MHK-
POCKOIIOM.
16 | Kak Hamr opranusM 3ammmiaercsi oT HH(peKuun 25.12-
29.12
17 | Opransl kpoBooOpamenus. PaboTa cepama 08.01-
12.01
18 | JIBwkeHHe KpOBH IO cocyiaM 15.01- JlaGopatopHas
KonTponpublii TecT 1o TeMe «KpoBb 1 KpoBooOpa- 19.01 paborta «ITomcuer
IICHUE. yJIbCay.
19 | Pabora Hajg omMOKaMH. 22.01-
Crtpoenue opranoB Abixanus. ['a3000MeH B JTerKux 26.01
Y TKaHSIX
20 | IumeBble MPOIYKTHI, MUTATENBHBIE BEIIECTBA U X 29.01-
MIPEBPALICHHS B OPTaHU3Me 02.02
21 | [lumeBapenue B poToBoii nosoctu. IlumeBapenue 05.02- JIaG. pabota
B XKEITYJIKE ¥ KUIICYHUKE. 09.02 «/lelicTBue dep-
MEHTOB CITIOHBI
Ha Kpaxmain.
22 | [Inactuyeckuit M SHEpreTUYECKHt 0OMeH 12.02-
16.02
23 | ButamuHsl 19.02-
23.02
24 | Crpoenue U (yHKIMU BBIJETUTENEHONU CHCTEMBI 26.02-
01.03
25 | Ctpoenue u GyHKIUH KOXKHU. Poib KOXXKH B TEpMO- 04.03-
peryJsiu opranu3mMa 08.03
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26 | IlonmoBast cuctema yenoBeka. Pa3Butue demomeka. | 1 11.03-
Bo3zpactaeie mporiecchbl 15.03
27 | PednexropHas 1eaTeIbHOCT HEPBHON CUCTEMBI 1 18.03-
22.03
28 | boapcTtBOBaHUE U COH 1 01.04-
05.04
29 | Co3unanue, MbliieHue. Peun 1 08.04-
12.04
30 | IToznaBaTenbHBIE MPOLIECCH M UHTEIUIEKT. [lamsaTe | 1 15.04-
19.04
31 | DMomuu u TeMIepaMeHT 1 22.04-
26.04
32 | Bpennbie mpuBBIUKH. 3a00JI€BaHUS YEIOBEKA 1 29.04- Hrorosoe Tectu-
03.05 pOBaHUE.
33 | JIBurarenpHasi aKTHBHOCTB U 3JI0POBBE UEIOBEKA 1 13.05- Pabora Hang
17.05 omuOKamMu
34 | 3akanuBanue. ['urnena uenoseka 1 20.05-
24.05
Hroro: 34 gaca
9 kaace

Ne | Tema pasgena n ypoka. Kon-Bo | [ara @®aktnu | [Ipumeuanue.

4acoB | MiaH

OO6mre 3aKOHOMEPHOCTH KU3HU 34.

1. | Buonorus-Hayka o 5KHBOM MHDE. 1 01.09

2. | Meroasl Ononornueckux ucciemno- | 1 04.09-

BaHMI 08.09

3. | Muoroo6pa3ue popm xkuBbIx opra- | 1 04.09- [TpomexyTou-

HU3MOB 08.09 HOE TECTUPOBa-
HUE.
SIBieHMs U 3aKOHOMEPHOCTH JKU3HU Ha KIETOYHOM YPOBHE 9.

4 [uronorusi-nayka, u3ydaromas 1 11.09- Pabora Hang
KJIeTKy. MHOTrOOOpa3ue kierok. Jla- 15.09 OITMOKAMHU.
6oparopHas paboraNel «Ctpoenue
pacTUTENILHOMN U )KUBOTHOM
KIICTKI.

5 XHUMHUYECKUE BEUIECTBA KIIETKU.. 1 11.09-

15.09

6 | Xumudeckuii coctaB KieTku (mpo- | 1 18.09-
JIOJDKEHUE). 22.09
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7 MeMOpaHHBIE OPraHOUIBI KIETKU U | 1 18.09-

uX (QyHKIHU. 22.09
8 HememOpaHHbIE OpraHOUIBI 1 25.09-
KJIETKH U X (YHKLIUH. 29.09
9 KoHTposnbHas pabota 1o Teme 1 25.09-
«Kietkay». OOMeH BellecTB - OC- 29.09
HOBA CYIIECTBOBAHUS KIICTKHU.
10 | Pabora nHan ommbOkamu. buocunres | 1 02.10-
OCIJIKOB B )KUBOH KJIETKE. 06.10
11 | Buocunres yrieBonoB-porocunTes. | 1 02.10-
06.10
12 | ObecrieueHne KICTOK SHEPTHEH 1 09.10-
13.10
13 | KonrtponbHas pabora 1mo reme 1 09.10-
«O0OMeH BemiecTB U dHepruny». Pas- 13.10
MHO>KEHHUE KJICTKU M €€ )KHU3HCHHBIN
UKL

SIBneHus M 3aKOHOMEPHOCTH ’KM3HU HA OPraHU3MEHHOM YpOBHE 174.

14 | Pabora Hag ommbOkamu. Opraamsm- | 1 16.10-
OTKpBITas JKHBas cuctema (Onocu- 20.10
crema)Jlaboparopras padorta No2
«PaccMmoTpekHme npenapara ¢ Jensi-
IIAMHUCS KJIICTKAMID)

15 | [IpuMUTUBHBIE OPraHU3MBI 1 16.10-
20.10

16 | PacTutenbHbI opranu3m u ero oco- | 1 23.10-
OEHHOCTH. 27.10

17 | MHoroobpa3ue B mpupojie 1 ux 1 23.10-
3HAUYEHHE B IPUPOJIE. 27.10

18 | Opranu3msl napcrea rpu0OoB U u- | 1 06.11-
MIAHNUKH. 10.11

19 | XKuBOTHBII OPraHU3M H €ro 0Co- 1 06.11-
OEHHOCTH. 10.11

20 | Pa3HOOOpa3ue )KUBOTHBIX. 1 13.11-
17.11

21 | CpaBHeHUE CBOWCTB opranm3ma e- | 1 13.11-
JIOBEKA U KUBOTHBIX. 17.11

22 | Pa3MHOXEHUE )KUBBIX OpraHu3moB. | 1 20.11-
24.11

23 | NaauBuayalbHOE pa3BUTHE. 1 20.11-
24.11

24 | O6pazoBaHUe TOJOBBIX KIETOK. 1 27.11-
Meiio3. 01.12

25 | M3ydeHue MexaHU3Ma HACTIe/I- 1 27.11-
CTBEHHOCTH. 01.12

26 | OcHOBHBIE 3aKOHOMEPHOCTH Hacie- | 1 04.12-
JIOBaHUS NMPU3HAKOB Y OPTaHU3MOB. 08.12
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JlaGoparopHas padotaNe3 «BrbisB-
JICHWE HACJICICTBCHHBIX M HEHa-
CJICZICTBEHHBIX MPU3HAKOB y pacTe-
HUIl pa3HBIX BUJIOB»
27 | 3aKOHOMEPHOCTH U3MEHUHUBOCTH. 1 04.12-
08.12

28 | HenacnenctBeHHast U3MEHYHBOCTh. | 1 11.12-
Jla6. Pabora «M3y4yeHune n3MeHun- 15.12
BOCTH Y OPTaHU3MOBY.

29 | | OCHOBBI CENCKIIUU OPTAaHU3MOB 1 11.12-

15.12

30 | IIpomexxyTouHast KOHTpoJIbHaAs pa- | 1 18.12-
6ota 22.12

3aKOHOMEPHOCTHU MPOUCXOKACHUS U Pa3BUTUA KU3HU Ha 3emiie. 194.

31 | Pabora Hag ommbOkamu. [Ipeacras- | 1 18.12-
JICHUsI O BO3HUKHOBEHUU JKM3HU Ha 22.12
3emMJie B UCTOPHUHU €CTECTBO3HAHUSI.

32 | CoBpeMEHHBIC MPEACTABICHUS O 1 25.12-
BO3HUKHOBEHUH KU3HU HA 3eMIIe. 29.12

33 | 3nauenue Gorocunresza u 6monoru- | 1 25.12-
YECKOI'0 KPyroBOpOTa BEIIECTB B 29.12
pa3BUTHH KHU3HH.

34 | Dramnsl pa3BuThs KU3HU Ha 3emre. | 1 08.01-

12.01

35 | Mneu pa3BUTHS OPTaHUYECKOTO 1 08.01-
MHpa B OUOJIOTHH. 12.01

36 | Yapms [Japsun 00 3BoMfonuu opra- | 1 15.01-
HUYECKOT0 MHUpa. 19.01

37 | CoBpeMeHHEBIE MPEACTABIICHUS 00 1 15.01-
HBOJIFOLIMH OPraHNMYECKOIro MHUpa. 19.01

38 | Bun, ero KpuTepuu u CTpyKTypa. 1 22.01-

26.01

39 | IIporeccet obpa3oBanus BuaoB. Jla- | 1 22.01-
6oparopHas pabota Ne4 «3yuenue 26.01
W3MEHUYUBOCTH Y OPTaHU3MOB)»

40 | Makpo3BorOIUs Kak mporecc mo- | 1 2901-
ABJICHUS HaIBUJIOBBIX IPYIII Opra- 02.02
HU3MOB

41 | OcHOBHBIE HAIIPABICHUS YBOJIIO- 1 29.01-
117038 02.02

42 | Ilpumepsl HBOJTIOLMOHHBIX MTPE00- 1 05.02-
pa30BaHMil )KUBBIX OPraHU3MOB 09.02

43 | OcHOBHBIE 3aKOHOMEPHOCTH 3BO- 1 12.02-
monmn. JIa6. Paborta NeS «IIpucmo- 16.02
COOJIEHHOCTh OPraHU3MOB K Cpeie
oOuTAHUS Y.

44 | YenoBek — MpeICTaBUTENb KUBOT- 1 12.02-
HOTO MUpa. 16.02

45 | DBOJIOLMOHHOE IPOUCXOXKICHUE 1 19.02-
YyeJloBeKa. 23.02
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46 | Drarbl BONIOIUH YEIOBEKa. 1 19.02-
23.02
47 | Yenoseueckue pacel, ux poactrsou | 1 26,02-
MIPOUCXOKJICHHE. 01.03
48 | YenoBek Kak >KUTENb OMocdepsl U 1 26.02-
€ro BIIMSHHE HA MPUPOTY 3EMIIH. 01.03
49 | KonTpoabHas paboTa 1o Teme 1 04.03-
«DBOITIONIHS JKU3HU HA 3eMJIe) 08.03
3aKOHOMEPHOCTH B3aUMOOTHOUIEHUI OpraHu3MOB U cpeabl. 204.
50 | PaGora Hax ommbOkaMu. Y clioBUsS 1 0403-
*u3HU Ha 3emite. Cpelpl )KU3HU U 08.03
IKOJIOTUYECKHE (HaKTOPHI.
51 | 3akonomepHocTH neiicTBus akro- | 1 11.03-
POB CpeJIbl Ha OPTaHU3MBI. 15.03
52 | IIpucrioco6IeHHOCTh Opranu3MoB K | 1 11.03-
nercTBrio (aKTOpOB cpenbl. J1ao. 15.03
Pabora «Ouenka kauecTBa OKpyxa-
IOIIICH Cpeabl».
53 | buoTnueckue cBS3M B MIPUPOJIE. 1 18.03-
22.03
54 | Ilonymnsiuus kak popma cymectBo- | 1 18.03-
BaHUs BUA 22.03
55 | IIpupomnoe coobmiecTBo-Onoreone- | 1 01.04-
HO3. 05.04
56 | CmeHa 6MOTEOIIEHO30B U €€ MPHU- 1 01.04-
YUHBI. 05.04
57 | MHoroob6pasue 6Moreo1eH030B 1 08.04-
(axocucrem)buonornyeckuit K- 12.04
TaHT M0 CIOBapI0 TEPMUHOB
58 | Pabora Hazg ommOkamu. OcHoBuble | 1 08.04-
3aKOHOMEPHOCTH YCTOWYUBOCTH 12.04
JKUBOU IPUPO/IBI.
59 | BuoreoieHo3sl, 3KOCUCTEMBI ¥ 0H0- | 1 15.04-
chepa. 19.04
60 | Oxonoruueckue npodiemsl B 6uo- | 1 15.04-
chepe. OxpaHa npupoIbl 19.04
61 | Oxonoruueckue npodiemsl B 6uo- | 1 22.04-
chepe. Oxpana npupoibl. (IPOI0I- 26..04
JKEHHE).
62 | KonTtposbHas paboTa ntoropas 1 22.04-
26.04
63 | Pabora Hax omrmOKamu. 1 29.04-
03.05
64 | IloBTOpEHUeE. 1 29.45-
03.05
65 | [loBTOpEHUeE. 1 06.05-
10.05
66 | [loBTOpEHUeE. 1 06.05-
10.05
67 | Oxckypcus B borannyeckwii can 1 13.05-
17.05
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68 | Dkckypcus «BeceHHuUE sIBICHUS B 1 20.05-
KU3HHM PACTEHUU W KUBOTHBIX». bo- 24.05
tanndeckuit cag UI'Y.

O].leHO‘IHble MaTepualjbl

NTOI'OBAA KOHTPOJIbHAA PABOTA I10 300JIOI'MU. (7 knacc)

Bomopoc 1.Kakasg Hayka M3ydaer B3aMMOOTHOIIIEHHS KUBOTHBIX MEXKIY COOOM, C APYTUMH
OpraHu3MaMH U CO cpeaoi oouranus’?

Otser 1. sTOonOTHA

OTBeT 2. PKOJIOTHUS

OTBeT 3. MaJICOHTOIOT U

Otger 4. pusnonorus

Bompoc 2. Kakas 13 rpyni opraHM3MoB B OMOIICHO3€ Ha3bIBACTCSA MOTPEOUTEIECM?
Otser 1. pazpymmrenu

OTBeT 2. NpOAYLIEHTHI

OTtBeT 3. KOHCYMEHTHI

OtBer 4. peayLeHTHI

Bonpoc 3. K kakoMy Kjaccy IpUHAISKHUT OTPSIT I'yceoOpa3HbIe?

OtBer 1. nTHOEL

OTBeT 2. MJICKOIIUTAIONINE

Otser 3. ampubun

OTBeTt 4. )KUBOTHBIC

Bompoc 4. Kakue >KuBble OpraHu3MBI COCTOSIT 00Jiee YeM M3 OJTHOM KJIETKHU?
Otger 1. OakTepun

OtBeT 2. BUpPYChI

Otsert 3. uepBu

Otser 4. mpocrenmme

Bomnpoc 5. UTo BBIASISIOT CAJILHBIC KEIS3bI?

OtBer 1. KUPHBIN CEKpPET

OTBeTt 2. IOT

OTBert 3. cu3b

Otgert 4. cnrony

Bomnpoc 6. Kakoii cucTeMbl OpraHoB Y JKUBOTHBIX HET?

OtBeT 1. onOpHO-ABUTATEIIBHOM

OTBer 2. 3amuTHON

OTtBeT 3. KPOBEHOCHOM

OtBer 4. npIXaTeaIbHOU

Bomnpoc 7. I'ne y aMEObBI HAXOISITCSL PO Y BAKYOJIH?

Otser 1. B npoTomiazme

OTBeT 2. B IMTOIIJIa3ME

OTBeT 3. B DKTOIIJIa3ME

OtBer 4. B naparmiazme

Bonpoc 8. I'11e y 3BIJIEHBI 3€JICHON CKAIIMBAIOTCS BPEAHbBIE BENECTBA U M30LITOK BOJbI?
OtBer 1. B nuIIEBApUTEHHON BaKyOJIU
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OTBeT 2. B KIETOYHOH I'NIOTKE

OtBer 3. B COKpaTUTEIBHOMN BaKyOJIn

Otger 4. B sz1pe

Bompoc 9. ['1e mponcxoauT nepeBapuBaHie UK vV nHGY30puu?
Otger 1. B Bakyonu

OtBeT 2. B KJIETOYHOM PTE

OtBeT 3. B KeIyJ04Ke

OtBer 4. B aape

Bomnpoc 10. KTo u3 mpocTeHux siBasieTCsl BO30YIUTENEM MAISIpHH?
Otser 1. undyzopus

OTBeT 2. I1a3mMoaui

OrtsBerT 3. 3BricHa

OrtBeT 4. ameba

Bomnpoc 11. Kak Ha3pIBaeTcs HDKHUN KOHEIL THAPEI?

Otset 1. momomBa

OTtBeT 2. JOKHOHOKKa

OtBerT 3. KIyTHK

OtBer 4. nrynanslie

Bomnpoc 12. Kakoii knacc HE oTHOCHTCS K THITY KUIIIEYHONOJIOCTHBIX ?
Otser 1. ruapouiHbIE

OTBeT 2. KOpaJIJIOBBIE MOJIUIIBI

Otser 3. cuudouiueie

OtBeT 4. TpeMaTo bl

Bomnpoc 13. K kakoMy U3 IpOCTEHINX CBOMCTBEHHO aBTOTPO(HOE U reTepoTpodHOE IMHUTa-
Hue?

Ortser 1. amebe

OTBeT 2. IBIJICHE 3€JICHOM

OtBer 3. undy3opuun-Tydenbke

Otsert 4. paguonsspun

Bomnpoc 14. Kak Ha3pIBaeTcst 0OJHA U3 JUNUYUHOYHEIX CTaANNA CBUHOTO IEITHS?
OtBert 1. KOKOH

OtBeT 2. KyTUKYJIa

OrtBer 3. mIeiika

Otger 4. punna

Bomnpoc 15. KTo U3 m10CKUX YepBEU SIBIISIETCS] XUIITHUKOM?
Otger 1. Genas mianapus

OTBeT 2. ICUEHOYHBIN COCAIBIIHUK

OTtBeT 3. CBUHOH LIETICHD

OtBert 4. KoIaubsl IBYYyCTKa

Bompoc 16. Kak Ha3pIBaloTCs KPYIiIble YepBHU?

OtBeT 1. HEMaTONBI

OTtBeT 2. IecToanl

OtBeT 3. TpeMaTo bl

OTBeT 4. MHOTOIIIETHHKOBEIE
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Bompoc 17. Kak Ha3pIBaeTCs Imapa NIYIMKOB Ha TOJIOBHOM OT/IEJIE MHOTOIIIETUHKOBBIX Uep-
Beii?

OTBer 1. nmajupIel

OTBeT 2. aHTEHHEI

Otger 3. ycuku

OtBeT 4. X000TKH

Bomnpoc 18. YUto o6pa3yeTcst ¢ IOMOIIBLIO CIU3H, BBIPA0ATRIBAEMOI JKEJIE3UCTHEIMU KJIIETKAMU
IIOSICKA JIOJKJEBOr'0 UepBs?

Otser 1. mydra

OTBer 2. 3uroTa

OTBeT 3. KOKOH

OtBert 4. THYNHKA

Bomnpoc 19. Kto HE oTHOCHTCS K OpIOXOHOTMM MOJLIIOCKAM?
Otsert 1. 00NbIION TPYAOBUK

OTBeT 2. TOJIBIN CIIN3EHb

OtBeT 3. Muaus

Otget 4. BUHOTpaHasl yIUTKa

Bomnpoc 20. YeM gpIaT IBYCTBOPYATHIC MOJUIFOCKH?

Otger 1. xxabpamu

OTBeT 2. JeTKUMHU

OtBert 3. TpaxesiMu

OTtBeT 4. TOBEPXHOCTHIO TEJIa

Bomnpoc 21. Kto HE oTHOCHTCS K TOJIOBOHOTMM MOJLITIOCKaM?
Otger 1. rpebemok

OTtBeT 2. OCBMHHOT

Otser 3. kasbMap

Otser 4. kapakaTuua

Bomnpoc 22. M3 kakoro opraHu4ecKoro BEIIeCTBAa COCTONUT IIOKPOB PAKOOOPa3HEIX ?
Otser 1. u3 xuTHHA

OTBeT 2. U3 KaJIbIus

OtBeT 3. U3 CKOPILYIIbI

OTBeT 4. B3 MBIIIEN0Ka

Bompoc 23.Kakyro 601€3Hb HEPEHOCST KJICIIH ?

Otser 1. yecoTky

OTBeT 2. cuOUpPCKYIO SI3BY

OtBert 3. cOHHYIO 0OJIE3HD

OtBer 4. TaexHbII 3HLIEPANTUT

Bompoc 24. Kakue ctaauu OpoXoIsIT B CBOEM Pa3BUTHH HACEKOMBIE C ITOJHBIM IIpEBpalle-
HUEM?

OtBer 1. 110 - TUYUHKA - B3pOCIIOE HACEKOMOE

OtBerT 2. 11O - TMYUHKA - KYKOJIKA - B3pOCJIO€ HACEKOMOE
OtBeT 3. Ai110 - TUYUHKA - CU(OH - B3POCIOE HACEKOMOE
OTtBeT 4. 5110 - KYKOJIKa - B3pOCJIO€ HACEKOMOE

Bomnpoc 25.J1y1s1 Koro XxapakT€pHO BHEKHUIIICYHOE ITHIIIEBApEHHE?
Otser 1. ny1s paka
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Otsert 2. 11 6a004YKHU

Otser 3. 115 nayka

OrtBer 4. 1 IUKII0IIa

Bomnpoc 26. YV xoro u3 >KHBOTHBIX €CTh MAHTHSA?

Otger 1. y pakooOGpa3HbIX

OtBeT 2. y MOJITIOCKOB

OtBer 3. y naykooOpa3HbIX

Otser 4. y uepBeit

Bomnpoc 27. KTo aBisieTcsl IPUMHUTHBHBIM XOPJIOBBIM KUBOTHBIM ?
OtBer 1. kpeBeTka

OTBeT 2. JaHIIETHUK

OtBerT 3. Tpecka

Otset 4. MOKpHILIa

Bomnpoc 28. YeM ITOKPBITO TEJIO PHIOKI?

OtBer 1. MmexoM

OTBeT 2. KOXKeH

OTBeT 3. mIaBHUKAMH

Otgert 4. xpsmamu

Bompoc 29. Kakoe y peIObI cepare?

OtBer 1. nByxKamepHoe

OTtBeT 2. 0JHOKAMEPHOE

OtBeT 3. TpexKkaMmepHOe

OtBeT 4. OTCYTCTBYET

Bompoc 30. I'ne v pe106 pa3BUBaIOTCS ClIepMaTO30HM b7
OtBeT 1. B AsMUHMKaX

OtBeT 2. B UKpUHKaX

OTBeT 3. B CEMEHHUKAX

OtBet 4. HE pa3BUBAIOTCS

Bonpoc 31.M3 gero y 3¢eMHOBOJHBIX BBIJICISIETCS CIN3b, MPEAOXPaHIIONIasl KOXKY OT MCCY-
HIeHus 1 OakTepuii?

OtBert 1. U3 MOJIKOKHBIX JKEJIE3

OTBeT 2. U3 HaAKOKHBIX JKeJIe3

OtBeT 3. U3 KOXKHBIX JKeJIie3

OtBeT 4. U3 MIaBaTEIbHON NMEPENOHKH

Bomnpoc 32. Uto siBisieTcss KOHEUHBIM IIPOJIYKTOM 0OMEHA BEIIECTB MPECMBIKAIOIIUXCSI?
OtBer 1. MOUeBas KUCIIOTA

OTBert 2. MOYa

Ortser 3. BOJIa

OtBeT 4. aMMHak

Bomnpoc 33. Kakue KMBOTHBIC SIBISIIOTCS XOJI0JHOKPOBHBIMHU ?
OTBet 1. KNIIIEYHONIOJIOCTHRIC

OtBer 2. ampubdbun

OtBeT 3. MIIEKOIUTAIOIINE

OtBeT 4. NTHLBI

Bomnpoc 34. Kakue nepbst 00€CIIeYnBarOT II0JIET ITHIIEI?
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OtBer 1. KOHTYpHBIE

OtBer 2. myxoBble

OtBeT 3. BOJIOCOBHIHEIC

Otger 4. pyJieBbie

Bomnpoc 35. IITeHIIbI KaKUX OTHI] MOT'YT HUTATHCSI CAMOCTOSATEIILHO Cpa3y MOCJIC POKACHUS?
OtBeT 1. BEIBOJIKOBBIX

OTBeT 2. THE3IOBBIX

OTBeT 3. MECOYHBIX

OtBeTt 4. neBUnx

Bomnpoc 36.13 kakux OTASJIOB COCTOUT CEPJIS MIICKOIIMTAIOIINX ?

OtBer 1. u3 AByX OpeAcepauid U IBYX JKEIYJI0YKOB

OTBeT 2. U3 OJTHOTO MPEACEePaUs U JBYX KEITYJOUKOB

OtBer 3. U3 OTHOTO MpEACEePAUs U TPEX KEITYAOUKOB

Otser 4. U3 IBYX NpeACEepAUN U OJHOTO KEIIyA0UKa

Bomnpoc 37. Kto n3 »tux skuBoTHEIX HE oTHOCHUTCS K OTpSITY HACEKOMOSIHBIE?
Otser 1. éx

Otser 2. kpoT

OtBert 3. ppiKas BeUepHULa

Otgert 4. 3emiepoiika

Bonpoc 38. IIpeacTaBUTe I KaKoro OTpsijia SBJISIFOTCS CAMBIMHU KPYIHBIMUA HA36MHBIMU MJIC-
KOIUTAIOIIUMH ?

OtBeT 1. HEMAPHOKOIBITHBIC

OtBert 2. X000THEIE

OtBeT 3. MapHOKOIBITHIE

OTBeTt 4. 1acTOHOTHE

Bomnpoc 39. Kto HE sBisgeTcs npeacTaBUTeIIEM OTpsiaa IPUMaThI?

OtBeT 1. maBnan

OTBeT 2. Makaka

OTBeT 3. 4enoBeK

OtBeT 4. Oypo3yOka

Bomnpoc 40. KTo npeiiokui1 nepByIo KiacCubHUKAIIMIO )KUBOTHBIX ?

Otser 1. Y./lapBun

Otser 2. K.JIunnei

Otser 3. D.I'exkkenn

OtBet 4. U.MeunnkoB

Bomnpoc 41.Kakoii noakiacc saBisieTcss Han0oJiee IPUMHUTHUBHBIM U3 COBPEMEHHBIX MIIEKOIHU-
TaloIuX?

Otser 1. nmnaneHTapHbie

OTtBeT 2. XUIIHBIC

Otser 3. mpuMarsl

Otger 4. nepBoO3BEPHU

Bompoc 42. Kakue nTHIbL IBISIFOTCS OOUTATENIMH OTKPBITHIX IIPOCTPAHCTB?
OtBet 1. npoda, ronyos

OtBer 2. )KypaBib, KIECT

Otser 3. 1poBa, )KypaBib
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Otger 4. rosryob, KIECT

Bomnpoc 43. V kakuX )KMBOTHBIX JIYYIIIE BCETO PAa3BUT MO3KEUOK?
OtBer 1. y 4I€HUCTOHOTUX

OTtBeT 2. y NpeCMbIKAIOITUXCS

OtBeT 3. y 3¢MHOBOJIHBIX

OtBer 4. y nTui

Bomnpoc 44. Y Koro HeT IMOsICHUYHOT'O OT/IC]a ITO3BOHOYHHKA?
Otger 1. y uenoBeka

OtBer 2. y BOPOHBI

OtBer 3. y IArymku

Otger 4. y cobaku

Bomnpoc 45. KTo KOpMHAT JeTEHRIITIEH MOJIOKOM?

OtBeT 1. 3eMHOBOIHBIC

OTBeT 2. 4JICHUCTOHOTHE

OTBeT 3. MOJIJIIOCKHU

OtBeT 4. MICKOIIUTAIONINE
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