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MNOSACHUTEJIBHASA 3AITMCKA

Pabouas mporpaMma 1o OHOJIOTHH Ha YPOBHE OCHOBHOTO CPEIHEro 00pa3oBaHMUs COCTABICHA HA OCHOBE:

- @enepanpHOil paboueii mporpaMMBI CpeTHeTo 001Iero 00pa3oBaHus Mo OHoIoTHH (YTiTyOJIeHHBIH ypoBeHs) 2023 T.;

- @epepanpHON 00pa30BaTENFHON MPOTPaMMEI cpeHero obmiero oopasosanus ([Ipuka3z MunancTepcTBa pocBemenus Poccuiickoit @eneparn ot 18.05.2023 Ne 371 «O06 yTBepKIeHHH
(enepanbHOIT 00pazoBaTeNLHOI MPOrpaMMbl CpeaHero obiero oopazoBanus» (3apeructpuponan 12.07.2023 Ne 74228);

- TpeboBanuii k pesynbraram ocBoenus OOI1 COO, npeactasnenusix B PIOC COO (ytBepxaéH mpukazom MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 17 Mast
2012 r.Ne 4130, pen.ot 12.08.2022 r.);

- Konnernmueit npenonaBanust yueObHoro npeamera «buonorus» (ogodpeHa pemeHneM (GenepantbHoro yaeoOHo-MeTOANYEeCKOro 00beJMHEHHS 110 001eMy 00pa30BaHHUIO, IPOTOKOJ OT 29
ampesst 2022 r. Ne 2/22);

- IIporpammsel Bociutanusg MBOY JlBunckas COII Ne28.

Jannas nporpamMma coctapiieHa Ha ocHoBe muHuS YMK: Bronorus. "Jlnaus xuzuan" (10-11) (yriryOnéHHBIit).

Hcnonp3yemblie yueOHUKH n3naTenbcTBa «IIpocBemenne»:

- Yueonuk «buonorus» 10 kiaace, [laceunux B. B., Kamenckuii A. A., Pyouos A. M. u ap. / ITox pen. [laceunnka B. O0ydeHue o taHHOMY y4eOHHKY ITOMOXKET YICHHUKAM:

* y3HATh O POy OHOJIOTHH B ()OPMUPOBAHIN COBPEMEHHOI HayYHOH KapTHHBI MHpPA M €€ BIMAHHIE Ha pa3BUTHE MeIuuuHbI (pyopuka "llarn B Mmequuny");

* ITOJYYUTh LETIOCTHOE MPEJICTABICHHIE O TAKUX YPOBHIX OPraHU3alNH KHU3HHU, KAK MOJICKYJISIPHBIH, KIETOUHBIN M OpraHN3MEHHBIN;

* moaAroToBHUTECH K caade EI'D (pyopuxka "llaru x ycnexy");

* ONPEJICIUTh CBOM UHTEPECHI U CKIIOHHOCTHU B 00J1aCTH OMOJIOTUHM U MEAMIMHBIL; ® IPUMEHUTD HOy4YEHHBIE TEOPETHUECKHE 3HAHUS 110 OMOJIOTUH Ha MTPaKTHKE;

* orpo0OoBaTh ce0s B UCCIIEI0BATEIBCKOM U MPOSKTHOMN JIESTENIbHOCTH;

* [IOJIY4UTh UH(OPMALINIO O CBA3aHHBIX C COBPEMEHHOMH OMOJIOTHEH M MEJULIMHOM NpodeccHsx U UX MeCTe Ha PhIHKE TPY/a;

* 3a7lyMaThCs 00 9KOJOTMYECKUX MOCIEICTBUAX aHTPOIIOTCHHOW IESITENBHOCTH U O TOM, KAKUM 00pa3oM BO3MOKHO MPEJOTBPAIEHHUS €€ HeraTUBHOTO BIHMSHUS HA OPraHU3MBI.

- Yueonuk «buonorus» 11 kiaace, [laceunuk B. B., Kamenckuii A. A., Pyonos A. M. u ap. / Ilox pen. Ilaceunnka B. B. O0yueHue mo 1aHHOMY YICOHHKY TOMOKET YUCHHKAM:

* y3HATh O POy OHOJIOTHH B ()OPMHUPOBAHIN COBPEMEHHOIN HayYHOH KapTHHBI MUpPA U €€ BIMSHHIE HAa pa3BUTHE MEeAUIMHEI (pyOpuka "lllarn B MenunuHy");

* TIOJIyYHTh IEJIOCTHOE MPEACTAaBICHNE O TaKMX YPOBHAX OPraHM3alMy KU3HH, KaK MOIMYJISIMOHHO-BUJIOBOH, SKOCHCTEMHBIH M OMOCQEpHSBI; MoaroroBuThes K caade EI'D (pyOpuka
"[aru k ycriexy");

* ONIPEETNTh CBOM HHTEPECHI U CKIIOHHOCTH B 00JIaCTH OMOJIOTHUH U MEIUIIMHBL;

* IPUMEHUTD HOJyYCHHBIC TEOPETUUECKHE 3HAHMS 110 OMOJIOTMH Ha MTPAKTHKE;

* 1o1rpo0oBaTh ce0s B NCCIIEI0BATEIBCKOM M TPOEKTHOMN JIESTEILHOCTH;

* [IOJIY4UTh UH(OPMALINIO O CBA3aHHBIX C COBPEMEHHOI OHOJIOTHEN U MEMIIMHOM podeccusx U UX MECTe Ha PbIHKE TPYAa;

* 3aJiyMaThcss 00 DKOJIOTHYECKHUX IIOCIEICTBUSAX AHTPOIIOTEHHOW JNESTENbHOCTH M O TOM, KakuM 00pa3oM BO3MOXKHO TMpENOTBpAllleHHss €€ HeraTHMBHOTO BIMSHUS Ha TOMYJISLHY,
9KOCUCTEMBI U Ouocdepy.

Yuebruku "buonorus" mms 10 m 11 xiaccoB MONMHOCTBIO COOTBETCTBYET YIIIyOJICHHOMY YPOBHIO COJEpXaHMs OOpa3oBaHMA B CTapluei mikojie W 3aBepmaroT juHuio YMK "JIunus
Km3HU" I 5—9 KiaccoB, pa3paboTaHHYI0 aBTOPCKUM KOJUIEKTHBOM I0J pykoBoAacTBOoM B. B. Ilaceunmka. OOmiumii moaxon K CTpYKType COMACpXaHHUS OTpaXkaeT JIOTHKY IOCTPOSHHUs Kypca B
COOTBETCTBUH C COBPEMEHHBIMH IPEICTABICHUAMHU OHOJIOTMUECKON HayKH 00 ypOBHEBOW OpraHU3alM{ >KMBOM MaTepHH, Ha KaXJIOM M3 KOTOPBIX HPOSIBISIOTCS OCHOBHBIC KH3HEHHBIE CBOMCTBA.
Pa3znooOpa3zue 3aganuid, esiTeNbHOCTHBIN 010K "Most 1abopaTopus” MO3BOJSIFOT OTPAaOATHIBATh IMPOKUI CIIEKTP HEOOXOANMBIX YMEHHUH M KOMIETECHIHH.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O NIPEAMETA «bBHOJIOI'USI»

VYueOnslii npeamer «buonorus» Ha ypoBHE cpeaHero odiiero o0pazoBaHus 3aBeplIaeT OMOJIOTHYecKoe 0Opa3oBaHUe B IIKOJE W OPUEHTHPOBAH Ha paclIMpeHHe W yriyOlieHne 3HaHUH
o0ydJaromuxcsi 0 XMBOHW INPUPOJE, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHOW OMOJIOTMH, SMOPHOJIOTHH M OWOJOTWUH Pa3BUTHS, '€HETHKH, CEIEKINH, OMOTEXHOJOTHH, HBOJIOLMOHHOTO YUCHHS
9KOJIOTHUH.

W3zyyenne ydebHoro npeamera «buonorus» Ha yriryOJICHHOM ypOBHE OPHEHTHPOBAHO Ha IOATOTOBKY OOyYaroImIMXcs K MOCIELYIOIEeMy IOJyYeHHI0 OMOJIOTHYecKoro o0pa3oBaHHs B
By3aX M OpraHM3alMsAX CpegHero mpodeccroHadbHOro obOpa3oBaHMsA. OCHOBY €ro COIEp)KaHHS COCTABIIET CHCTEMa OMOJIOTHYECKHX 3HAHUH, MOJIYUYEHHBIX HPH H3YYCHHH OO0YJarOUIMMHCS
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COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3lieloB OMOJOTMH B OCHOBHOW mikojie. B 10— 11 kimaccax 3TW 3HaHUS IMOJIYYalOT pa3BUTHE. Tak, pacIIMpeHbl W yriTyOJIeHbl OHMOJOTHYECKHE 3HAHUS O
pacTeHusX, )KUBOTHBIX, TpUOax, 0aKTepUsIX, OPraHu3Me YelIOBeKa, OOLIMX 3aKOHOMEPHOCTSIX KU3HH; TOMOJHUTEIBHO BKITIOUEHBI OMOJIOTUYECKUE CBEICHHS MPUKIIAIHOTO U MOMCKOBOTO XapakKTepa,
KOTOpBIE MOYKHO MCIIOJIb30BaTh KaK OPUEHTHPHI ISl MOCIEAYIONEero Beioopa npodeccun. Bo3amMoxkHa Takke MUHTETPaIisi OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSIMU, MOTY4YSHHBIMHU
00yJarOIUMUCS TIPH U3yIEeHUH (HU3UKH, XUMHH, Teorpadui 1 MaTEeMaTHKH.

CrpyKkTypa nporpaMmsl yueOHoro npeaMera «buosiorus» oTpakaeT CHCTEMHO-YPOBHEBBIA M SBOJIOLMOHHBIN MOAXO0bI K U3y4eHUto Ononoruu. COrnacHoO MM, M3y4aroTcsi CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE JUISl )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHM3allUH, 3BOJIIOLMH OPraHWYECKOro MHpa Ha 3emie, COXpaHEeHUsl OMOJIOTHYECKOTo pa3sHooOpasus mimaHeTsl. Tak, B 10
KJIacCe M3y4aroTCsl OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOH OHOJIOrHH, SMOPUOIOTHN U OMOJIOTHH Pa3BUTHS, TEHETUKU U CENEKUUH, OMOTEX HOJIOTHU U CHHTETHYECKOH OMOJIOTHH; aKTyaIn3UpPYyIOTCS
3HAHMS 00yYarOIUXCs 0 OOTaHHWKE, 300JI0T'MH, aHATOMHH, (PU3HOJIOTHH YesoBeka. B 11 kimacce n3y4aroTcsi SBOJIIOLMOHHOE YYEHUE, OCHOBBI 3KOJIOTHH U yueHue o orocdepe.

VYueOHnslii npenmer «buonorus» npu3BaH 00ECIEUUTh OCBOCHUE OOYUYAIOIIUMMUC OMOJIOTHYECKUX TEOPUH M 3aKOHOB, MJEH, NPUHIMIIOB M NPaBWJI, JIEXKAIIUX B OCHOBE COBPEMEHHOI
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa; 3HaHUH O CTPOSHHMH, MHOTOOOpa3sHy U OCOOEHHOCTSX KJIETKH, OpraHM3Ma, MOIYJISINHU, OMOIIEHO03a, KO CUCTEMBI; O BBIAIOIIMXCS HAYYHBIX JTOCTHXKCHUSIX,
COBPEMEHHBIX HCCIICIOBAHHUSX B OHOJIOTHH, TMPHUKIAIHBIX aCMeKTax OWONOTHYeCKUX 3HaHWil. J{isi pa3BUTHsI M MOANEpKaHHS WHTepeca O0y4alolMxcs K OHOJNOrMU HApsy CO 3HAYUTEIbHBIM
00bEMOM TEOPETUYECKOT0 Marepuana B COJACPXKAaHUHM y4eOHOro mpeamera «BHONOrHsS» MPEeayCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHUS W Pa3BHTHS TOM WM HUHOW 00JacTH OHONIOTHH,
BKJI3JIOM OTEUECTBEHHBIX M 3aPYOCKHBIX YUEHBIX B PEIICHHE BAKHEHIIUX OUOIOTHUECKIX U IKOJIOTHYECKHUX MPODIEM.

HEJU U3YUYEHUS YYEBHOTI'O MNPEJIMETA «BAOJIOT USI»

enp u3ydenus: yue6Horo npeamera «buonorus» Ha yrayOJEHHOM YpOBHE — OBIIQJICHHE OOYYAIONIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIMOHAIBHOW OpraHM3allii KHUBBIX CHCTEM
Pa3HOro paHra ¥ MPHOOpETeHHE YMEHHH HCIOJB30BaTh 3TH 3HAHUSA B ()OPMUPOBAHUH HHTEpeca K OMpEACIEHHON 00macTi NMpodecCHOHATBHOM AeATeNbHOCTH, CBSI3aHHON ¢ OuoNoruei, win K
BBIOOPY YueOHOT0 3aBeICHUs IS IPOIOJDKEHHSI OMOJIOTHIECKOT0 00pa3oBaHusl.

JlocTmxenue 1eau u3ydeHus yuyeoHoro npeaMera «buosorus» Ha yriyOonéHHOM YpOBHE 00€CIIeYMBACTCs PEILICHUEM CIIEAYIONINX 3a/ad |

- OCBOCHHC O6y’~la}OH_[I/IMI/ICH CHUCTEMBI OMOJIOTHYECKHUX 3HAHMIA: 06 OCHOBHBIX 6HOHOFI/I‘IGCKI/IX TCOPUAX, KOHICIIIHUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpaBUIaX, COCTABIAIOIIUX

COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KapTUHY MHpa; O CTPOSHHH, MHOTOOOpa3MH M OCOOCHHOCTSX OWOJOTMYECKMX CHUCTeM (KJIEeTKa, OpraHu3M, HOMYJSLUs, BUI, OHOTreoleHO3,

ouocdepa); 0 BEIIAIOIIMXCS OTKPHITUAX U COBPEMEHHBIX UCCIICAOBAHUIX B OUOJIOTHH;

- 03HAKOMJICHHE 00YYAIOLIMXCS C METOJAMH TTO3HAHUSI XKUBO [TPUPOJIBI: UCCIICAOBATEILCKUMH METOJaMU OUOJIOTHYECKUX HAayK (MOJIEKYISIPHON M KJIETOYHOW OUOJIOrUH, SMOPUOTIOTHH U

OUOJOTUU PA3BUTHsS, TEHETUKH M CEJICKI[MU, OMOTEXHOJOTHH M CHHTETHYECKOW OHOJIOTHH, MAJCOHTOJOTHH, 3KOJIOTHH); METOIAMHU CaMOCTOSITEILHOTO MPOBEICHUS OHOIOrMYECKUX

HCCIIeIOBAaHHH B J1a00paTOPUU U B Ipupojie (HaboeHue, u3MEpEHHe, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

- OBJIaJICHUE OOYYAIOIUMHUCS YMEHHUSMH: CAMOCTOSTEIBHO HAXOAUTh, AHAU3UPOBATh M HCIOIH30BATh OHONIOTHUECKYIO HH(POPMAIIHIO; MTOJIH30BATHCS OMOIOrHYECKOW TEPMUHOIIOTHEH U

CHUMBOJIUKOH; yCTaHABJIMBATh CBSA3b MEX/Y Pa3BUTHEM OHOJIOTHH M COIHMAILHO-DKOHOMHYECKUMU M JKOJOTMYECKUMH MPOOJIeMaMH YellOBEYECTBa; OIEHMBATH IOCIEACTBHS CBOEH

JIESITEIbHOCTU 110 OTHOIIECHHUIO K OKPYKAIOIIeH MPUPOIAHON cpejie, COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO OKPYIKAOIIMX JII0JIeH; 0OOCHOBBIBATH U COOJIIOAATH MEPHI MPOPUIAKTUKH UH-

(eKIIMOHHBIX 3a00JIeBaHMH, TPaBUIIa MOBE/ICHHS B IPUPOJIe U oOecnedeHus: 0€30MacHOCTH COOCTBEHHOM KU3HEIESITEIbHOCTH B UPE3BBIUAMHBIX CUTYAIUSX IIPUPOJAHOTO U TEXHOTEHHOT'O

XapakTepa; XapaKTepru30BaTh COBPEMECHHBIC HAYYHBIC OTKPBITHS B 00JIaCTH OHOJIOTHH;

- pa3BUTUC Y 06yt1a10m14xcs; HUHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIOCOOHOCTEN B IMpOIECCC 3HAKOMCTBA C BBIAAIOIMUMHUCA OTKPBITUAMHU U COBPEMEHHBIMU UCCIICJOBAHUSIMU B 6I/IOJ'IOFI/II/I,

pelaeMbIMH €10 Mpo0JIeMaMy, METOI0JIOTHEH GHOJIOrMYECKOTr0 MCCIIEI0BaHMsI; TPOBEACHHS JKCIIEPUMEHTAIBHBIX HCCICIOBAaHUN, pELICHUs OMOJIOTMYEeCKUX 3a/1ad, MOJEIUPOBAHUS

OMOJIOrNYECKUX 0OBEKTOB U IPOLECCOB;

- BOCIIMTAaHUC Y 06yqalom14xcn HNEHHOCTHOI'O OTHOIICHUA K JKUBOH npupoJi€ B HCJIOM U K OTACIIbHBIM eé o0beKkTaM H SIBJICHUAM, (bOpMI/IpOBaHI/Ie 3KOJ'IOFI/I‘-IGCKOI‘/’I, reHEeTUYECKOM
IPaMOTHOCTH, O0OIIEH KyJIbTYpBI TOBEAECHHS B IIPUPOAE; MHTETPALIMN €CTECTBEHHO-HAYYHBIX 3HAHUH;

- mproOpeTeHre o0yJaronMMHUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM NPUPOJONOIb30BaHNH (COOIIOIEHHE NPaBIJI TIOBEICHHS B MIPUPOJIE, OXpaHbl BUJIOB, IKOCHCTEM, Ouocdepsl), co-
XpaHEHUH COOCTBEHHOTO 3/I0POBBSI M 3JI0POBBSI OKPYKAIOUIMX JIfoAeH (coOmtoneHus Mep NpoMIaKTHKK 3a0ojieBaHM, oOecreueHHe Oe30MacHOCTH >KU3HEIEATENIbHOCTH B UYPE3BBIYAWHBIX
CUTYaIUsIX IPUPOJHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIIOJIb30BaHMsI OMOJIOTMYECKMX 3HAHUH 1 yMEHHUH B ITOBCEJHEBHOM XKHU3HMY;

- CcO3/7aHMe YCJOBHHM JUIS OCO3HAaHHOTO BBHIOOpa OOYYAIOIIMMHCS WHAWBUAYaJIbHOW 00pa30BaTeNIbHOM TPAaeKTOPHHU, CIIOCOOCTBYIOLIEH MOCIEAYIOMEMY NpodhecCHOHAIbHOMY
CaMOOTPE/IENICHHIO, B COOTBETCTBUH C HHANBHUIyIbHBIMA HHTEPECAMH U TIOTPEOHOCTIMH PETHOHA.



MECTO YYEBHOI'O IPEJJIMETA «bBHOJIOI'"S1» B YYEBHOM IIVIAHE

[Iporpamma cocTaBieHa ¢ y4€TOM KOJIMYECTBA YacOB, OTBOJAMMOTO HA M3Y4eHHE mpenmera «bronorusn ydeOHBIM IUTaHOM Ha yriryonéHHoMm yposHe B 10—I11 kmaccax. [Iporpamma
paccunTaHa Ha MIPOBEACHUE 3 U 3aHATHH B HEAEIIO IIPH M3yUYeHNH TIpeaMeTa B TeueHne aByx JeT (10 u 11 kmaccer).O0mee grcio yuyeOHBIX 9acoB 3a 2 roga o0yderns cocraniieT 201 4, n3 Hux 102
9 (3 u B Hepemo) B 10 kmacce, 99 4 (3 4 B Henmenmo) B 11 kitacce.

OT160p OpraHu3alMOHHBIX (OPM, METOJIOB M CPEJICTB O0YUSHHUsI OMOJIOTUHU OCYIIECTBIAETCS ¢ Y4ETOM CIEU(UKHU €ro COAEpKaHus M HAIPaBJICHHOCTH Ha IPOJODKEHUE OHOJIOTHYECKOTO
00pa3zoBaHusl B OpraHU3alMsAX CpeaHero Npo(ecCHOHAIBHOTO U BBICILETO 00pa30BaHMs.

OO0s3aTeNbHBIM  YCIIOBUEM NpU OOy4eHHHM OMOJIOTMM Ha YIIIyOJEHHOM YypOBHE SBIISIETCSl NPOBEICHHE JIA0OPAaTOPHBIX M HpakTHYeckux pabor. Takxke yuyactue oOydaroumiuxcs B
BBIIIOJTHEHUH TPOEKTHHIX M Y4eOHO-HCCIIEe0BATEIbCKUX PA0dOT, TEMaTHKa KOTOPBIX ONpPENeIsieTCs] YUUTENeM Ha OCHOBE MMEIOLIMXCS MaTepUalibHO-TEXHUYECKHX PECYPCOB IIEHTPA €CTECTBEHHO-
HayYHOW M TEXHOJIOTMYECKOH HarpaBieHHocTel «Touka pocTay u MECTHBIX IPUPOJHBIX YCIOBHUI.



IMJIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIbTATHI

[TmarupyeMble pe3ynbTaThl 0 YaeOHOMY mpeaMeTy «bromorusny onmparoTcst Ha BEeAyIIHe IEJIEeBhIE YCTAHOBKH, OTPAYKAIOIIHE OCHOBHOHM, CYNTHOCTHBIM BKJIA[ H3y9aeMO IPOrpaMMBI B
Pa3BUTHE THIHOCTH O0YJAIOIUXCA, MX CIIOCOOHOCTEH ¢ MCIOIb30BaHNEeM 000pynoBaHuUs meHTpa «Touka pocTtay.

JJUMYHOCTHBIE PE3YJbTATDI

B cTpykType JTMYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MpeaMeTa «BHOJIOTHs» BBIACICHBI CICAYIONINE COCTABISIONINE: 0CO3ZHAHUe O0YIAIONIMMUCS POCCHICKON TpakJaHCKON UICHTHYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATCIILHOCTH U CaMOOIPEACICHUIO; Haluyue momusayuy K OOyUCHUIO OWOJIOTUY; YeleHanpasieHHoe pa3eumue BHYTPCHHUX YOCKICHUN JTHMYHOCTH Ha
OCHOBE KJIFOUCBBIX [CHHOCTEH M UCTOPHYCCKUX TPATUIIMN PA3BUTHS OUOJIOTHUECKOTO 3HAHHUS, 20MOGHOCHb U CNOCOOHOCMb 00YUAIOIUXCS PYKOBOJICTBOBATLCS B CBOCH JEATCIILHOCTH [ICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, MIPUCYITUMH CHCTEME OHOJIOTHYSCKOTO 00pa30BaHUS; HAIUYUE NPABOCO3HAHUS IKOIOTHICCKON KYIBTYPBI, CHOCOOHOCMU CTABUTD 1S U CTPOUTH )KU3HCHHBIC IITAHBL.

JInuHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMmera «BHONOTUsS» AOCTHraroTCs B CAMHCTBE YUCOHON M BOCIUTATENBHOW ICATEIHHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHICKUMHU
COIIMOKYJIBTYPHBIMU, MCTOPUYCCKUMH M IYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH, TPUHITHIMH B OOIIECTBE MPABWIAMH M HOPMAMH IMOBEICHHS U CIIOCOOCTBYIOT MpOIECCAM CAMOIIO3HAHMS,
CaMOBOCIIUTAHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULUH JIMYHOCTH, NATPUOTH3MA M YBAaXXEHHMS K 3aKOHY M NPABOMNOPSAKY, YEIOBEKY TpyJda U CTapLIeMy IOKOJEHHIO, B3aUMHOIO
yBa)keHUs1, OEpEKHOTO OTHOMIEHHS K KyJIbTypPHOMY HAaCIISAHIO U TPAIUIISIM MHOTOHAIIMOHATIFHOTO Hapona Poccuiickoit denepannu, mpupoe U OKpyKaroIei cpeze.

JImgHOCTHBIE Pe3yIbTAaTHl OCBOCHUS yueOHOTO mpenMeTa «BHoNoTHss» JOIKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOICTBOBAThCA CPOPMUPOBAHHOI BHYTPCHHEH
MO3UNHCH JINYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHCHTAINHA, IMO3WTHUBHBIX BHYTPECHHUX YOEXKICHHH, COOTBETCTBYIOIIMNX TPATUIMOHHBIM IIEHHOCTSM pPOCCHHCKOTO O0OIIecTBa, pacIIpEeHUE
JKU3HEHHOTO OIBITA U OMBITA AESTENILHOCTH B IIPOLIECCE PEaIN3al OCHOBHBIX HAIlPaBICHUN BOCIUTATEIbHON AESITENLHOCTH, B TOM YHUCIIE B YaCTH:

1.I'pasxaaHCcKOro BOCIIMTAHMA:

-c(hopMHUPOBAHHOCTD TPAXKIAHCKOMN MO3UIUK 00YUYAIOIIErOCs KaK aKTHBHOTO U OTBETCTBEHHOI'O YJICHA POCCHHCKOTO OOIIECTRA;

-0CO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M 0053aHHOCTEH, yBa)KCHIE 3aKOHA U TPABOMOPS/IKA;

-'OTOBHOCTbH K COBMCCTHOﬁ TBOp‘IeCKOﬁ JCATCIIBHOCTHU HpH CO3JaHNU y‘IC6HLIX HpOCKTOB, peH_IeHI/II/I yqe6H1>1x " IMO3HABATCJIbHBIX 3a/1a4, BBITIOJTHCHUU 6I/IOJ'IOFI/I'~ICCKI/IX 3KCHCpI/IMeHTOB;

-CIIOCOOHOCTD OIPECIIATh COOCTBEHHYIO TIO3UIUIO 110 OTHOIICHHUIO K SIBJICHUSIM COBPEMCHHOM KHU3HH U OOBICHSITH E;

-yMeHI/Ie y‘II/ITI)IBaTI) B CBOUX ﬂeﬁCTBHHX HeO6X0}II/IMOCTL KOHCprKTI/IBHOFO B3aHMO}1€I7[CTBPIﬂ J'IIO[[Cﬁ C pa3HI)IMI/I y6e)i(}leHI/I)IMI/I, KyJ'H)TypHI)IMI/I HOCHHOCTAMHU U COITUAJIBHBIM ITOJIOKCHHUECM |

-TOTOBHOCTH K COTPYTHIUYECTBY B IPOIIECCE COBMECTHOTO BHIITOIHEHUS YICOHBIX, TO3HABATEIFHBIX U UCCIIEIOBATEIBCKIX 3a/1a4, YBAXKUTSIHHOTO OTHOIICHNS K MHCHHIO OTIIIOHEHTOB IPH
00CYXIEHUH CITIOPHBIX BOIIPOCOB OHMOJIOTHYECKOTO COACPIKAHUS;

-TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM €ATENBHOCTH.

2.J1aTpMOTHYECKOT0 BOCIIUTAHMS

-c(hopMHUPOBAaHHOCTE POCCHICKOM I'pa)kITAaHCKOW MIECHTHYHOCTH, MATPHOTH3MA, YBAXKCHHUS K CBOEMY HapoAdy, YyBCTBAa OTBETCTBEHHOCTH mepen PoanHOM, TOpAOCTH 3a CBOW Kpaii, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIILIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

-1IICHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEJUIO U IIAMSITHUKAM IIPUPOJIbL; JOCTHKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

-CHOCO6HOCTB OLCHHUBAThH BKJIA pOCCHf/'ICKHX y‘IéHLIX B CTAHOBJICHHUC U pa3BI/ITI/Ie 6I/IOJ'IOFI/II/I, IIOHUMAHUs 3HAYCHHUS 6I/IOJ'IOFI/II/I B IMIO3HAHUU 3aKOHOB HpI/IpOI[I)I, B XKHW3HH YCIIOBCKA U
COBPEMEHHOT0 00IIIEeCTRa;

-ujeiHas yOeKIEHHOCTh, TOTOBHOCTD K CIIy)KEHUIO 1 3anmre OTeuecTBa, OTBETCTBEHHOCTh 3a €ro CyAb0y.

3.JlyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHMS

-OCO3HaHMUE JYXOBHBIX LIEGHHOCTEN POCCUMCKOTO HApO1a;

-c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO ITOBEICHUS;

-CIIOCOOHOCTH OLICHMBATH CHUTYAIIHIO U IIPHHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH;

-0CO3HaHUE JTUYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOIO OYAYILETo;

-OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMUTENSIM, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUS LEHHOCTEN CEMEMHOM KM3HHU B COOTBETCTBUU C TPAAULMSIMU HapooB Poccuu.

4.9¢TeTHYeCKOr0 BOCIIUTAHMS

-3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAst 3CTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHIA;

-TIOHUMaHHUE IMOIIMOHAIBHOTO BO3JEHCTBUS KUBOU MPUPOJIBI U €€ LIEHHOCTH;



-TOTOBHOCTH K CAMOBBIPAKCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHIE POSBIATH KAYECTBA TBOPUECKOM TNIHOCTH.

5.®u3znyeckoro BOCHUTAHMA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSl H SMOLOHAJIBHOI0 0J1arONIOIyYHs

-IOHUMAaHHUE ¥ pean3anys 340pOBOTr0 U 0€30MacHOro 0opasa KH3HM (340pOBOE MHUTAHUE, COOMIOCHNE TMTHEHNYECKUX IPaBUI M HOPM, COAIaHCHPOBAHHBIN PEXXUM 3aHATHH M OTABIXA,
peryisipHas Gpuzndeckast akTHBHOCTh), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOLICHUS K COOCTBEHHOMY (DM3HMUECKOMY U IICHXUYECKOMY 3/10POBBIO;

-[IOHUMAaHUEe [IEHHOCTH TPaBUJI HHIUBUIYAILHOTO M KOJUIEKTHBHOTO O€301aCHOTO ITOBEICHHUS B CUTYALIMSIX, YTPOKAFOLIUX 3J0POBBIO M )KHU3HU JIFOJIEH;

-0CO3HAaHUE MOCJICACTBUI M HEMPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUs aNKOT0JIsl, HAPKOTHUKOB, KYPEHHU ).

6.TpynoBoro BocnmuTaHus:

-TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYJO0II00HeE;

-TOTOBHOCTh K AaKTHUBHOH JIEATENLHOCTH TEXHOJOTMYECKOH M COIMAIbHOW HANpaBIICHHOCTH, CIIOCOOHOCTh HMHHUIMUPOBATH, IUIAHUPOBATh M CaMOCTOSTENIHHO BBINOJHATH TaKYIO
JIeSITEIIbHOCTB;

-MHTEpeC K pa3nuIHbIM chepaM mpodecCHOHANBHON AeITeNbHOCTH, YMEHIE COBEPIIATh OCO3HAHHEIHM BEIOOp Oyaymiei npodeccuu n pearn30oBBIBaTh COOCTBEHHBIC KI3HCHHBIC TUIAHBL;

-TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH JKU3HU.

7.9K0JI0rH4eCKOr0 BOCIIUTAHUS

-3KOJIOTMYECKH [IeJIeCO00pa3HOe OTHOLIEHHE K MPUPOE KaK HCTOYHUKY KU3HHU Ha 3eMIie, OCHOBE €€ CyIIeCTBOBAHNS;

-[IOBBIIICHNE YPOBHS 3KOJOTHYECKON KYIbTYPHI: TPHOOPETEHNUE OIIbITA IUIAHUPOBAHMUS ITOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX IT0 CJICACTBHI I OKPYXKAIOIIEH Cpepl;

-0CO3HaHHUE III00ATBHOTO XapaKTepa IKOJIOTHIECKHUX MTPOoOIeM U My TeH X peleHNSs;

-CIIOCOOHOCTH MCHOJIB30BaTh NpHOOpeTaeMble MPH U3yYSHUH OMOJIOTMH 3HAHUS U YMEHUS NPH PEILICHUU NPOoOJeM, CBA3aHHBIX C PallMOHAIBHBIM IPHPOAOIOIL30BaHHEM (COOII0ICHHE
MPaBUJI MOBEJICHNUS B IPUPO/IE, HAIIPABJICHHBIX HA COXpPaHEHUE PABHOBECHS B 9KOCHCTEMAaX, 0XpaHy BUJIOB, SKOCUCTEM, Orocdepsbl);

-aKTHBHOE HENpHATHE NEHCTBUMH, NMPHHOCIIIUX Bpel OKpYy)Karolledl MpUpOoIHOH cpele, yMEHHE NMPOrHO3UPOBaTh HEOIAroNpHUATHBIE IKOJOTMYECKHE MOCIEACTBHUS NPEANPHHUMAEMBIX
JIEHCTBUM U NIPENOTBPALLATD UX;

-HaJIMYKUEC PA3BUTOTO DBKOJOTHYCCKOTO0 MBIIJICHUA, 9KOJIOTHYECKOM KYyJbTYpbI, ONbITa JACATCIbHOCTH 9KOJIOTHYECKOM HalpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HMHU B
MIO3HABaTEJIbHON, KOMMYHHKATUBHOM 1 COIMAJILHO MPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHIECKON AEATEIBHOCTH SKOJIOTHUECKOH HaNpPaBJICHHOCTH.

8.1leHHOCTH HAYYHOI'0 MO3HAHUS:

-c(hOpMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO PAa3BHUTHS HAYKH M OOIIECTBEHHOW NMPAaKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJBTYP, CHOCOOCTBYIOIIErO
OCO3HAHHIO CBOETO MeCTa B MOJHUKYJIBTYPHOM MHUPE;

-COBEPILICHCTBOBAHNE SA3BIKOBOH M YUTATEILCKON KYJIbTYPHI KaK CPEACTBA B3aUMO/ICHCTBUS MEXAY JIFOAbMH U ITO3HAHUS MUPa;

-IOHUMAaHUe CHenU(pUKH OMOJIOTHN KaK HAayKH, OCO3HaHMA €€ poid B (OPMUPOBAHUH PAMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3AaHUH LEIOCTHOTO MPEICTABICHUS 00 OKpyXKaromeM
MUpE KaK 0 €IMHCTBE MPUPO/JIbI, YEJIOBEKA U O0LIECTBA, B MO3HAHMH MPUPOIHBIX 3aKOHOMEPHOCTEH M PELICHUH IPOOJIeM COXpaHEHHMs IIPUPOAHOTO PAaBHOBECHSI;

-y6e)KI[éHHOCTI) B 3HAYMMOCTH OMOJIOTHH JUISA COBpeMeHHOfI IMUBHJIN3AIIHUN obecrieueHuss HOBOro YPOBHA pasBUTUA MCAULHNHBI; CO3IaHNUC TTEPCIICKTUBHBIX 6I/IOTeXHOHOFPII>’I, CIOCOOHBIX
pemaTh pecypcHble MpOoOJIEeMBl Pa3BUTHS YEJIOBEUECTBA; MOKMCKA MyTeH BHIXOJa M3 TNIOOAIBHBIX 3KOJIOTMYECKHX MpobieM M obecreueHHs mepexoja K YCTOWYMBOMY Pa3BUTHIO, PAllMOHAIHHOMY
UCIIOJIb30BaHHIO IPUPOTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HHU;

-3aMHTEPECOBAHHOCTh B MOJYYEHNH OMOJIOTMYECKHX 3HAHMUN B LIENIAX MOBBIMICHUS 00IIeH KyJIbTYphl, €CTECTBEHHO-HAYYHON IpaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAJIBHON Tpa-
MOTHOCTH 00ydarontuxcsi, GopMupyemoil npu u3yueHnu OHOJIOTHH;

-IOHUMaHUE CYIIHOCTH METOJIOB IIO3HAHUs, HMCHOJIb3YEMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IIOJIydaeMble 3HAHMS JUIS aHaIW3a W OOBSICHEHMS SIBICHUI
OKPYXKAIOIIEro MHUpa M MPOUCXOJIIINX B HEM M3MEHEHHH; yMEHHE JelaTh 000CHOBaHHBIC 3aKIIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JIAHHBIX C LEJIBI0 MOIYYEHHS! JOCTOBEPHBIX
BBIBOJIOB;

-CIIOCOOHOCTH CAMOCTOSITEJILHO MCIOIb30BaTh OMOIOTHUECKHE 3HAHUS JUISl pEIIeHUS TPO0JIeM B peaIbHBIX )KU3HEHHBIX CUTYaIMsAX;

-0CO3HaHHUE [IEHHOCTH HAYYHOH JeITeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh IPOSKTHYIO M HCCIIEA0BATEIBCKYIO IeSITEIbHOCTh HHANBULYaIbHO U B TPYIIIIE;

-TOTOBHOCTh M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUIO M caMOOOpa30BaHWIO, K AKTHBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMH IO OWOJOTMM B COOTBETCTBUHM C YXM3HEHHBIMHU
MOTPEOHOCTSIMH.



B mporecce AOCTHKEHHUS! JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI OOYYArOIIMMHUCS IPOrpaMMbl CpeJHEro oOIero obpa3oBaHusi y OOYYAIOIIUXCSI COBEPIICHCTBYETCS IMOYUOHAIbHDBIL
uHmeeKm, NpeAnoaaralonmii cGoOpMUPOBAHHOCTD:

-Camoco3Hanusl, BKIIOYAIOUIET0 CIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BU/ICTh HAIPABICHHS Pa3BUTHSI COOCTBEHHOW 3MOIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B
ceOe;

-camope2yiuposganisi, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHC MPHHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEACHUE, CIIOCOOHOCTH aJanTHPOBATHCS K AMOIMOHAIBHBIM H3MCHCHUSM H
MPOSIBJIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY

-GHYmMpPeHHell MOmMusayuy, BKIFOYAIOIICH CTPEMIICHHE K JOCTHXKCHHUIO IIENIH U YCIIEeXY, ONTHMU3M, HHUITHATUBHOCTh, YMCHHUE JIEHCTBOBATH, UCXO/IS 3 CBOUX BO3MOXKHOCTEH;

-omMnamuu, BKJIIOYAIOMICH CHOCOOHOCTh MOHMMATh 3IMOIMOHAIBLHOE COCTOSHHUE JAPYTHX, YYHTHIBATH €r0 IPU OCYIICCTBICHHH KOMMYHHUKAI[UHM, CIIOCOOHOCTH K COYYBCTBHIO H
COTEPEIKUBAHHMIO,

-COYUANBHBIX HABBIKOG, BKIFOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHONICHHS C IPYTHMHU JIFOJIbMH, 3200THTHCS, IPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

METANPEJIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaThl OCBOCHHs YyueOHoro mpeamera «buosorusy exaouarom: 3HAYAMbIE AT (OPMUPOBAHHS MHPOBO33PEHUST OOYYAIONIMXCS MEXIUCIUIUTMHAPHbBIC
(MeXIpeAMeTHbIE) OOIIEHAYYHBIC MOHSITHS, OTPAXKAOIINE IIETOCTHOCTh HAYYHON KapTHHBI MHPA U CHEUU(PHUKY METOMOB MMO3HAHHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIus,
SIBJICHUE, TPOLECC, CUCTeMa, HAy4YHbIH (DaKT, MPUHIUIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHKE, HAOIOCHHE, U3MEPEHUE, SKCIIEPUMEHT W Jp.); YHHBEPCAIbHBIC yucOHbIE
JeicTBrs (M03HABATENbHbIC, KOMMYHHUKATUBHbBIC, PETYJIATUBHBIC), oOecneunBaroiie GopMUpOBaHne (YHKIIMOHAILHONH IPAMOTHOCTU U COLUATIBHOW KOMIIETCHIIUH OOY4YarolMXCsl, CIOCOOHOCTh
00yJaIOIINXCs UCIONB30BaTh OCBOCHHBIC MEXK TUCIUILTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHNS U YHUBEPCATIbHbIC YUeOHbIC ICHCTBUSI B TIO3HABATEIHLHOM U COLUAILHON MPAKTHKE.

MerTamnpeaMeTHbIC PE3yIIbTaThl OCBOCHHUS MPOrPAaMMbI CPEIHET0 00IIEro 00pa3oBaHusl TOHKHBI OTPaKaTh:

OBJa/icHHe YHUBEPCATbHBIMY YYCOHBIMU MO3HABATEIHLHBIMH JAEHCTBUSIMH:

1)6asosvie nocuueckue delicmeus:

-CaMOCTOSITEIBHO (POPMYITUPOBATh U AKTYAIM3UPOBATh MPOOJIEMY, pACCMATPUBAThL €€ BCECTOPOHHE;

-HCII0JIb30BATh MPU OCBOCHUU 3HAHUH MPUEMBI JIOTHUYSCKOT0 MBIIIUICHHS (aHAaJIM3a, CHHTE3a, CPAaBHCHUS, KilacCu(pUKanuu, 0000IICHNMs ), PACKPHIBATh CMBICT OHOIOTMYCCKUX MOHITUH (BbI-
JIEISITh UX XapaKTEePHbIC PU3HAKH, YCTAHABINBATD CBSI3H C IPYTUMH TOHITHSIMN);

-OTPEeIeIIATh eI  ACSTeIbHOCTH, 3a/1aBasi IapaMeTpPhbl U KPUTEPUU UX JOCTHIKEHHSI, COOTHOCUTD PE3yJIbTAThI JESITEIbHOCTH C OCTABICHHBIMHU IIEJISIMHU;

-HCTOJIb30BATH OHOJIOTHYECKHE TIOHSATHS JJIs1 00BSICHEHUS (DAKTOB U SIBJICHUIA )KUBOW MPHUPOJIBI;

-CTPOUThH JIOTHYECKUE pacCyKaAeHus (MHIYKTHBHBIE, I¢/lyKTHBHBIE, 10 aHAJIOTHH), BBISBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (OPMYIHPOBATH BHIBOJIBI
1 3aKITIOYCHHUS;

-IPUMEHSATh CXEMHO-MOJIEIbHBIE CPEICTBA JJIsl TPECTABICHHS CYIIECTBEHHBIX CBSI3€il M OTHOLICHHI B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTAaxX, a TAK)KE MPOTUBOPEUUH Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIUUHBIX HH()OPMAIIMOHHBIX HCTOUYHHKAX;

-pa3pabaThIBaTh IUIAH PEIICHHUS MPOOJIEMBI C YUETOM aHAIM3a UMCIOIINXCS MaTepHaIbHBIX U HEMATePHAIbHBIX PECYPCOB;

-BHOCHUTb KOPPEKTUBBI B JCITEIBHOCTD, OI[CHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISIM, OI[CHUBATH PUCKH MTOCICACTBUI NSSITCIBHOCTH;

-KOOPIMHUPOBATH U BBIMIOJHSITH PabOTy B YCIOBUAX PEATbHOI0, BUPTYAIHLHOTO M KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

-pa3BUBaTh KPEATHUBHOE MBIIUICHHE IPU PEIICHUH XHU3HEHHBIX MPOOIIEM;

2)basosvle ucciedosamenbekue 0eticmaust:

-BJIQJICTh HABBIKAMH y4eOHO-HCCIIEAOBATEILCKON M MPOCKTHOM JCATEIbHOCTH, HABBIKAMH Pa3peIICHUs MPOOIeM; CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOUCKY METOJIOB
pelIeHHs MPAKTUICCKUX 3a/1a4, IPUMCHEHUIO Pa3IMYHBIX METOOB IIO3HAHUS;

-HCIIOJIb30BATh PA3IMYHBIC BUABI EATEIHHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAINH, TIPEOOPa30BaHHUIO U IPUMECHCHHIO B YUYCOHBIX CUTYAIUSIX, B TOM YHCJIE IIPH CO3IaHUH
Y4eOHBIX U COIMATBHBIX IPOCKTOB;

-opMupOBaTH HAYYHBIN TUI MBIILIICHUS, BIAJIETh HAYIHOU TEPMUHOJIOTHEH, KITFOYEBEIMH MTOHATUSIMH U METO/IaMU;

-CTaBUTH U (POPMYITHPOBATH COOCTBEHHEIC 33]]aud B 00pa30BaTEIbHON NEATEIBHOCTH U )KU3HEHHBIX CUTYAIIHsAX;



-BBISIBJIATH NIPUYUHHO-CIIEICTBEHHBIE CBS3H M aKTyaJIM3HPOBATh 3a[ady, BBIABHIaThb TMIOTE3y €€ pelleHHs, HAXOAUTh apryMEeHTBI I JOKa3aTeNbCTBA CBOMX YTBEPIKICHHUMH, 3a/1aBaTh
apaMeTphl U KPUTEPUH PELLECHHUS;

-aHAJIM3UPOBATh MOJyYEHHBIE B XO€ PELICHHUS 3a1a4H PE3yIbTaThl, KPHTUYECKN OLEHUBATH UX JOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSAX;

-[aBaTh OIICHKY HOBBIM CHUTYalUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

-OCYILECTBIIATH LIeJICHAIIPABICHHBIH TIOMCK EPEHOCa CPEJICTB M CIIOCOO0B JEHCTBHS B MPOPECCHOHANBHYIO CPELy;

-yMETb NEePEHOCUTH 3HAHUS B NI03HABATEIbHYIO U IPAKTUYECKYI0 00JIaCTH XKU3HEESITEIbHOCTH;

-yMEeTh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIaCTEH;

-BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUrHHAIIbHBIE TIOAX0AbI U PELICHUS; CTABUTH MPOOJIEMBI U 33/1a4H, J0IYCKaIOLIHe ajlbTep HATUBHBIC PEILICHNUS;

3)oeticmsust no pabome ¢ unpopmayuer.

-OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHPOPMAIMHU (TEKCTE Y4eOHOrO MOCOOUs, HayYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHYECKUX CIIOBApsAX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX
0azax maHHBIX, B IHTepHETE), aHAMN3MPOBaTh MH()OPMALIMIO PA3IMIHBIX BUIOB U (OPM MPEACTaBICHNS, KPUTHIECKH OLICHUBATH €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTE;

-opmynrpoBaTh 3aMpock M MIPUMEHATH Pa3InIHbIC METOBI IIPH ITOMCKE U 0TOOpE OHOIOTHIECKOH HHPOPMAIINH, HEOOXOIMMOH TSI BEITIOTHEHHS YIeOHBIX 337134,

-IpHOOPETATH OTBIT UCIIOIb30BaHMI HH(POPMAITHOHHO-KOMMYHHKAaTHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJB30BaHMS Pa3INYHBIX IOMCKOBBIX CHCTEM;

-CaMOCTOSITEJIFHO BBIOMPATh ONTHMANIBHYIO (JOPMY IPEICTABICHHU OHOJIOTHYECKOH HH(OpManun (cXeMBbl, Fpa MKy, THarpaMMbl, TaOJIUIIbI, PUCYHKH U IIp.);

-HCTIOJIb30BATh HAYYHBIN S3BIK B KAYECTBE CPEACTBA IIpU paboTe ¢ Ononorndyeckoi MHpOpMaIHei: IPUMEHATh XUMUUECKHE, (PU3HMUECKHE U MATEMaTHIECKHE 3HAKN M CUMBOJIBI, (DOPMYIIBL,
ab0peBHaTypy, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATJIAJHOCTH;

-BIIaJIETh HABBIKAMY PACIIO3HABAHUS U 3alUThHl HHYOPMALIMH, HHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH.

OBnajieHNe yHUBEPCATbHBIMY KOMMYHMKATHBHBIMU J1eHCTBUAMU:

Dobwenue:

-OCYILECTBJIATh KOMMYHHKAIIMU BO BCeX cdepax JKMU3HH; aKTUBHO y4acTBOBATh B IUAJIOre MJIM JUCKYCCHU IO CYILECTBY 00CYKAaeMOil TeMbl (yMEHHE 33]]aBaTh BOIPOCHI, BHICKa3bIBATh
CYXKIEHUS OTHOCUTEIHHO BBIIIOJIHEHUS NpeiaraeMoil 3a1aut, yIUThIBaTh HHTEPECH! U COITIACOBAHHOCTH MO3ULIUI APYTUX YYaCTHUKOB AMAJIOTa WM AUCKYCCHH);

-pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOLICHUS, MOHUMATh 3HAUYCHNE COLMAIBHBIX 3HAKOB, MPEATIOCHIIIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTyalWi; YMETh CMAr4aTbh KOH(DIMKTHI 1
BECTH MIEPETOBOPHI;

-BIIAJIETh PA3JIMYHBIMHU CHOCOO0aMH OOIIEHHS M B3aMMOJCHCTBHS; IIOHUMAaTh HAMEPEHHUS JPYTUX JIIOAEH, MPOSIBIATh YBaXKUTEIbHOE OTHOIIEHHE K cOOCCeHNKY U B KOPPEKTHOH (opme
(hopMyITHPOBATH CBOM BO3PAXKCHHUS;

-pa3BEPHYTO U JTOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2)coemecmuas 0esimenbHOCb!

-IOHUMATh U KCIIOJIb30BaTh [IPEUMYILECTBA KOMaHIHON M MHAMBHIYaJIbHOM paboThl PpU peLIeHUH OHOJIIOTHYECKOil MPOoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh TIPUMEHEHUS! TPYIIIOBBIX
(bopM B3aUMOIECTBHS NIPU peLIeHNH y4eOHOH 3a1a4u;

-BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX ACHCTBUII ¢ yIETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEN KaXKJ0T0 WICHA KOJIJICKTHBA;

-[IpPUHUMATh LEJId COBMECTHOU AESITEIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATh ACUCTBUA II0 €€ JNOCTHXKEHUIO: COCTAaBIISATH IUIAH ACHCTBUN, pacIpeneisaTh POIM ¢ YUETOM MHEHUIL
YYaCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOU PaboTHI;

-OI[CHMBATh KAUECTBO CBOETO BKJIAJa U KaXKJIOTO yJYaCTHHKA KOMaHIBI B OOIIUH pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

-TpeJaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJEH C TIO3ULUH HOBU3HBI, OPUTHHATIBHOCTH, IPAKTHUECKON 3HAUUMOCTH;

-OCYILECTBIIATH TO3UTUBHOE CTPATETNUECKOE NMOBEJACHUE B PA3JIMYHBIX CUTYaLUsX, IPOSIBISTH TBOPYECTBO U BOOOpakeHHE, ObITh MHUIINATHBHBIM.

OBnajieHNe YHUBEPCANbHBIMU PecyIAMmUEHbIMU OCHCMGUAMU:

1)camoopeanuzayus:

-HCII0JIb30BaTh OMOJIOTHYECKHE 3HAHUS JJIs BBISIBIICHUS ITPOOJIEM M MX PELICHUs B )KU3HEHHBIX U YUCOHBIX CHTYaIHsIX;

-BbIOMpaTh Ha OCHOBE OMOJIOTMYECKNX 3HAHUI 1eJIeBbIE M CMBICIIOBBIE YCTAHOBKH B CBOMX AEHCTBUSX M MOCTYIKAX MO OTHOIIEHHIO K JKUBOHM IPUPOJIE, CBOEMY 3JI0POBBIO U 3/10POBBIO
OKPY’KaIOIIHX;



-CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEIBHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh M (hOpMynnpoBaTh COOCTBEHHBIE 3aJadd B 00pa30BaTEIbHON JEATEIBHOCTH H
KU3HEHHBIX CUTYalUsX;

-CaMOCTOSITEJIHO COCTaBIISATh IUIAH PELICHHUS IPOOJIEMBI ¢ YIETOM HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M PEATIOYTEHUH;

-1aBaTh OIICHKY HOBBIM CHUTYalHsIM;

-paclMpATh paMK{ Y4e€OHOTO IpeMeTa Ha OCHOBE JIMYHBIX PEATNOYTEHHIH;

-JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

-OIIeHMBATh TPUOOPETEHHBI OIIBIT;

-croco0cTBOBaThH (POPMHUPOBAHUIO U TIPOSBICHHIO IIUPOKOI SPYANIMU B Pa3HBIX 00JIACTAX 3HAHUH, TOCTOSHHO MOBBILIATH CBOW 00pa30BaTENbHBINA U KyJIbTYPHBIH YPOBEHB;

2)camoxoumpoinn:

-J1aBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHTh KOPPEKTUBBI B IEITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

-BIIAJICTh HAaBBIKAMH II03HABATEIBHONH PEQIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI M MBICIMTEIBHBIX INPOIECCOB, MX PE3yIbTATOB M OCHOBAaHWH; HCIOJIB30BAaTh MPHEMBI
pedaexcnu Ui OIIEHKN CUTYalny, BEIOOpa BEPHOTO PEIICHHUS;

-YMETh OIIEHMBATh PHCKU M CBOEBPEMEHHO NPUHUMATH PEHICHHS 110 UX CHIDKCHUIO;

-IPUHIMATh MOTHBBI U apTyMEHTHI APYTUX IPH aHAIH3€E PE3yIbTaTOB ACATEIHLHOCTH;

3)npunsimue cebs u opyaux:

-IPUHUMATH ce0s1, TOHNUMasi CBOM HEJOCTATKH 1 JIOCTONHCTBA,

-IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX MPU aHAJIU3E PE3YJILTATOB NEATECIILHOCTH,

-IpU3HABATh CBOE MPaBO U NPaBO APYI'HX HA OLINOKHU;

-pa3BUBaTh COCOOHOCTh MOHUMATH MUP C MO3UIMH IPYTrOro YeI0BeKa.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa «bHoIorus JOIKHBI OTPaXKaTh:

1)chopMUpPOBaHHOCTh 3HAHWH O MECTE W POJIM OMOJIOTHH B CHCTEME ECTECTBEHHBIX HAayK, B ()OPMUPOBAHMH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA, B MO3HAHWU 3aKOHOB NPHPOABI U
pelnIeHn: NpodJieM ParMoHaIBHOTO IPHPOIOTIONIB30BAHNS; O BKIIAJE POCCUIICKUX M 3apyOeKHBIX YIEHBIX B pa3BUTHE OMOJIOTHH;

2)BnageHNe CUCTEMON OMOIOTMUECKUX 3HAHWH, KOTOpasi BKJIIOYAET: OCHOBOIOJAraloNnye OHOJIOTHYECKHE TEPMHUHBI U MOHATHS (KU3Hb, KJIETKA, OPraHu3M, MeTa00IM3M, roMeocTas, ca-
MOPETYIISIHS, CAMOBOCIIPON3BEACHNE, HACIEICTBEHHOCTh, H3MEHUMBOCTh, POCT M pa3BUTHE); Onosormdeckue teopuu (xierounas teopust T.llIBanna, M.IInedinena, P.Bupxosa; xpomMocomHast
Teopust HacnencTBeHHocTH T.Moprana); yuenus (H.M.BaBunoBa — o mieHTpax MHOT00Opa3us M MPOUCXO0XKICHUS KyJIbTYPHBIX PacTeHHH); 3aKOHBI (€IMHO00pa3Hs MOTOMKOB IIEPBOTO ITOKOJICHHS,
pacuIeTIeHHs, YUCTOTHI TaMeT, He3aBUCUMOT0 HacienoBaHus . MeH esns; TOMOJIOTHIEeCKHX PSAAO0B B HAacIeCTBEHHOI n3MenunBoct H.M.BaBunosa); mpuHIUIEI (KOMIZIEMEHTAPHOCTH);

3)BJ'IaI[eHI/Ie OCHOBHBIMU ME€TOJJaAMHU HAYYHOT'O TTIO3HAHUS, UCIIOJIB3YEMbIX B OHMOJIOTHYECKUX HUCCICOA0BAHUAX KUBBIX O6'I)€KTOB (OHI/IcaHI/Ie, HU3MEPECHUE, Ha6J'IIOI[eHI/Ie, SKCHepI/IMeHT);

4)ymeHue BBIICIATH CYIIECTBEHHbIC MPU3HAKU: BHPYCOB, KJIETOK IMPOKAPHOT U DYKAPHOT; OJHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM 4HClIe OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX M Y€JIOBEKA, CTPOCHHUSA OPraHOB U CUCTEM OpPraHOB paCTeHHﬁ, JKUBOTHBIX, YC€JIOBEKA, MPOIECCOB KUBHCIACATCIbHOCTH, IPOTECKAIOIIUX B OpraHu3smMax paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA,
OMOJIOrMYeCKUX MPOLECCOB: 0OMeHa BellecTB (MeTaboM3M), IPEBPALCHHs SHEPTUH, OPOKEHUS, aBTOTPO(GHOr0 U TeTepOoTPOGHOro TUIIOB MHUTaHUs, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO Pa3BUTHSI, PA3MHOXKEHHSI, MH/NBHUIyaIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOEH CTBHSI TE€HOB, FeTepo3Kca; HCKYCCTBEHHOT'O 0TO0pa;

5)yMeHue yCTaHaBIMBATh B3AUMOCBSI3H MEX/y OPTaHOMJIaMU KJIETKH U UX (DYHKIHSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX (QYHKIMSIMHU; MEXTy OpraHaMH U CHCTEMaMH OPr'aHOB Y
pacTeHui, UBOTHBIX M YEIOBEKa M MX (QYHKIMAMH; MEXIY CHCTEMaMHM OpPraHOB M MX (QYHKIMAMH, MEXAY dTanmamMu oOMEHa BEIEeCTB; ATAallaM{ KJIETOYHOIO IMKJA M XM3HEHHBIX LUKJIOB
OpPraHU3MOB; TallaMi SMOPHOHAIBEHOTO Pa3BUTHS; TEHOTUIIOM U (peHOTHIIOM, (peHOTHIIOM U (haKTOpaMHM CpeJibl OOUTaHuS;

6)yMeHUE BBISBISITH OTJIMUUTEINbHBIE TPU3HAKH KHUBBIX CUCTEM, B TOM YHCIIE PAaCTEHHUH, )KUBOTHBIX M YEJIOBEKa;

7)yMeHHUE UCTIONB30BaTh COOTBETCTBYIOIINE aAPTYMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY /TSI JOKA3aTENbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIIT;

8)yMeHue pemaTh OHMOJIOTHYECKHE 3a1a4H; BBISIBISTH MPUYHHHO-CIICCTBEHHBIE CBA3U MEXAY MCCIEAYEeMbIMU OMOJIOTMYECKUMH MPOLIECCAMU U SIBICHUSAMMU; JIeJIaTh BHIBOIBI M IPOTHO3BI
Ha OCHOBAHMUMH ITOJTYUYCHHBIX PE3YJIbTATOB,



9)yMeHue BBITIONHSATE JIA0OpATOPHBIC U TPaKTHYECKHE pabOThHI, COOIONATH IPaBIiIa U paboTe ¢ ydeOHBIM U JIA00OpaTOPHBIM 000PYIOBAHHEM;

10)ymMeHHEe BBIABATATh THIIOTE3bI, IPOBEPATH UX SKCIEPHUMEHTAIBHBIMH CPEACTBAMH, (POPMYIHPYS [ETb NCCICIOBAHNS, AHATN3UPOBATH MOTYICHHBIE PE3yIbTATHI 1 1EJIaTh BBIBOJIBI;

11)ymerne ygacTBOBaTh B Y4€OHO-HMCCIIEIOBATEIBCKOM paboTe 1Mo OMOJOTHH, IKOJOTHHA W MEIWIMHE, IPOBOINMOM Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U MyOIWYHO NPENCTABIATH
MOJTyYCHHBIE Pe3yIbTaThl HA YICHHIECKUX KOH(PEPECHISIX;

12)ymMeHMe OLleHNBATh ATUYECKHE aCIIEKThHl COBPEMEHHBIX MCCIIEJOBAaHUI B 001aCTH OMOJIOTMU U MEJULIMHBI (KIIOHHPOBaHUE, UCKYCCTBEHHOE OIJIOI0TBOPEHHUE, HANIPABICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHHe TPAHCTEHHBIX OPraHU3MOB);

13)ymMeHHe OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oyaymied NmpogecCHOHATbHOU NESITENFHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH, CEIILCKOTO XO3SHCTBa,
MUIIEBOI NPOMBIIUIEHHOCTH; YITyOJsITh MO3HABAaTENbHBII MHTEpPEC, HANpaBJCHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH NMpOoQeccHH W MpPOJOIKEHHE OMOJIOTHYECKOro oOpa3oBaHMs B
YUPEXKICHUSIX CPEIHETro MpoheCcCHOHAIBHOTO U BBICIIEr0 00pa3oBaHusl.

11 KJIACC

ITpenMeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa «brHoIorus JOKHBI OTPaXKaTh:

1)chopMUpOBaHHOCTS 3HAHUM O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B O3HAHHH 3aKOHOB
MIPUPOJIBI M PEIICHUH 3KOJIOTHYECKHUX NMPOOJIEM YEIOBEYECTBa, a TAKKE B PEIICHHH BOMPOCOB PAIMOHAIBHOTO MPHUPOJIONOIb30BaHUS; U B (JOPMUPOBAHNH LIEHHOCTHOTO OTHOLICHUS K MPHPOIE,
00IIeCcTBY, YEJIOBEKY; O BKJIAJIC POCCHHCKHX 1 3apyOEKHBIX YUEHBIX-ON0IOTOB B pa3BUTHE OHOJIOTHH;

2)yMeHHE BJIAJIETh CHUCTEMOM OHMONOTMYECKHMX 3HAHMH, KOTOpas BKIJIIOYACT ONPEICICHUS M NOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralONIMX OHOJIOTHYECKHX TEPMHHOB W IOHATHH (BHI,
sKocucTeMa, Ouocdepa); Onomornueckue Teopuu (3BomonroHHast Teopus Y./lapBuHa, cuHTeTHYECKas Teopws 3Boutonun); yueHus (A.H.CeeproBa — 0 HyTSX W HalpaBiICHUSIX SBOJIOINH,
B.U.Bepraackoro — o Ouocdepe); 3akoHbl (reHetuueckoro pasHoBecus Jx.Xapmu u B.BaitnOepra; 3apomsinieBoro cxoacta K.M.bapa); npasuwia (Munumyma HO.JIubuxa, 3K0JIOTHUECKON
MUpaMUAbl SHEPTHK); runote3sl (runoresa «mupa PHK» ¥V.I'unbepra);

3)yMeHI/Ie BJIaICTb OCHOBHBIMH METOJaMH HAYYHOT'O IMO3HAHUA, UCIIOJIb3YEMBIMU B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX OGLGKTOB " 3KOCUCTEM (OHHC&HI/Ie, HU3MEPECHUE, Ha6JHOZ[eHI/Ie,
3KCHepI/IM6HT); CHOCO6aMI/I BBISIBJICHUS U OHEHKH aHTPOIIOTCHHBIX U3MEHEHUH B mpupone;

4)yMeHHE BBIIENATh CYNIECTBEHHBIE IPU3HAKH: BUIOB, OHMOICOICHO30B, SKOCHUCTEM M OWOC(Ephl; CTaOWIM3UPYIOLIEro, NBIKYIIETO M Pa3phIBAIOLIEr0 €CTECTBEHHOIO OTOOpa;
ITTOTIATPUYECKOTO U CHMITATPUYECKOTO BHA000pa30BaHMS; BIMSHUS ABIXKYIIUX CHJI SBOJIOIHMH Ha TeHO(OHJ MOMYJISALHUH; HMPHCIIOCOOICHHOCTH OPTaHW3MOB K CPEAe OOWTAaHWS, YepemOBaHUS
HAalpaBJIeHUH YBOIOLNH; KPYTOBOPOTA BELIECTB U IOTOKA YHEPIHH B 9KOCHUCTEMaAX;

5)yMeHne ycTaHaBIMBATh B3aWMOCBS3M MEXIY IPOIECCAMU 3BOJIIOIMH; ABIKYIIMMHU CHJIAMH aHTPOIOTeHe3a; KOMIIOHEHTAMH PA3JIMYHBIX 3KOCHCTEM M TPHCIOCOOJICHUSMH K HHUM
OpPTraHU3MOB;

6)yMeHHUE BBISABIATH OTJIMUUTEIbHBIC TPU3HAKH XKHUBBIX CHCTEM; NMPUCIIOCOOJICHHOCTh BHIOB K cpeJie OONTaHUs; a0MOTHYECKUX M OMOTHYECKHUX KOMIIOHEHTOB SKOCHCTEM; B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX; aHTPOIIOTEHHBIX M3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

7)yMEHHE HUCIIOb30BaTh COOTBETCTBYIOIINE aPIyMEHThI, OMOJOIMYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY JUIS JIOKa3aTelIbCTBa POJICTBA OPraHM3MOB Pa3HBIX CHCTEMaTHYECKHUX TPYIIIL;
B3aMMOCBA3M OPraHU3MOB M CPEAbL 06I/ITaHI/I$[; €ANMHCTBA YCJIOBEYECKUX pac, HeO6XO)II/IMOCTI/I COXpaHCHUA MHOFOO6pa3I/IH BUAOB M DOKOCHCTEM KaK YCJIIOBHUA COCYHICCTBOBAHUA MPUPOABI U
4eJIOBEUEeCTBA;

S)yMeHI/Ie peuiaThb OHMOJIOTUYECKHE 3aJa4M; BBIABIATH TPUIHUHHO-CJICACTBCHHBIC CBA3U MCKAY HUCCIEAYEMBIMU OHMOJIOTUYECKUMU npoueccaMu U ABJICHUAMU,; ACJIATh BBIBOJbBI U IIPOTHO3bI
Ha OCHOBAHUU IOJTYUYCHHBIX PE3YJILTATOB,

9)yMeHHe BBINONHATE JIAOOPAaTOPHBIE U IPaKTHYECKHe paboTsl, COOII0AATh paBmiIa MpH padboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYIOBaHUEM;

10)ymMeHMe BBIABUTATh THITOTE3BI, TPOBEPSTH X SKCIIEPUMEHTAIBHBIME CPEACTBAMU, (GOPMYIIUPYS 1I€Tb NCCIIE0OBaHMNs, aHAJTM3UPOBATh NOIyUYCHHBIE PE3yJIbTaThl U JIeNIaTh BBIBOJIBI;

11)ymeHue ygacTBOBaTh B y4eOHO-HCCIIEIOBATENLCKOM paboTe 1Mo OMOJIOTHH, SKOJOTHH M MEAWIMHE, TPOBOANMOM Ha 0a3e IIKOJIbHBIX HAyYHBIX OONIECTB, M MyOJIMYHO NPEICTABISATH
MIOJTyYSHHBIE Pe3yIbTaThl HAa YUCHHYECKUX KOH(PEPEHIUIX;

12)yMeHMe OLleHUBATh I'MITOTE3bl M TEOPHH O MTPOUCXOKACHUN KHU3HH, YEJIOBEKa M YeJIOBEUECKHUX pac; O MPUYMHAX, ITOCIEACTBUAX U Cr1oco0ax MpeoTBPaIleHHs TII00aTbHBIX H3MEHEHUH
B Ouocdepe;

10



13)yMeHHe OCYIIECTBIATh OCO3HAHHBIM BBHIOOP Oymyieid npodecCHoHANbHON AESTeNTbHOCTH B 00JacTH OMOJIOTHH, KOJOTHH, MPHUPOJIONOIH30BAHMS, MEIUINHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHHAPUH, CEIILCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIICHHOCTH; yriIyONsaTh MO3HABATEIbHBIM MHTEPEC, HAMPABJICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYMOLIEH mpodeccun u
MIPOAOIDKCHNE ONOJIOTHYECKOTO 00pa30BaHMs B YUPEKACHUSIX CPEAHETO MPO(eCcCHOHANEHOTO U BBICIIET0 00pa30BaHMS.

11



COJEPKAHUE YYEBHOT'O NIPEAMETA «bBHOJIOI' U5D»

10 KJIACC
Paspen 1. BuoJiorusi Kak Hayka
CoBpeMeHHasi OMONIOTHsT — KOMIUIEKCHAasl Hayka. Kparkas mctopusi pa3BuTus Onosornu. buomormdeckne Haykn W M3ydaeMmble UMM HpoOsieMbl. DyHIaMEHTAIbHBIC, IPUKIAIHBIC U

TIOVUCKOBBIC HayYHbIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaveHue Ouonoruu B (POPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI Mupa. [Ipodeccun, cBs3anuble ¢ 6uonorueil. 3HaueHne OMOJIOTHH B MPAKTHYECKOH AEATEIBHOCTH
YeJI0BeKa: MEAUIUHE, CEIbCKOM X034HCTBE, MPOMBIIIJICHHOCTH, OXPaHe TIPUPOJIBL.

JdeMoHcTpanuu

IMoptpetsl: Apucrorens, Teodpact, K.JIunneit, XK.b.Jlamapk, Y.Jlapsun, ¥Y.I'apseii, [.Mennens, B.U.Bepuaackuii, U.I1.I11anos, U.M1.Meunukos, H.1.Basunos, H.B.Tumodees-Pecos-
ckuit, Jlxx.Yorcon, @ .Kpuk, /[.K.benses.

Tabmnwiet 1 cxemsl: «CBsI3b OHOJIOTHH C IPYTHUMH HayKamm», «CrucTeMa OMOJIOTHYECKUX HAYK.

Pa3gen 2. JKuBble cuCTeMbI U HX H3y4YeHHE

JKuBble cucTeMBl Kak NpeaMeT u3ydeHus: Onmonornu. CBOWCTBA KHMBBIX CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEIOCTHOCTD, CIOKHOCTH U YIOPSIOYCHHOCTH
CTPYKTYPBI, OTKPBITOCTb, CAMOOPTraHU3aLUs, CAMOBOCIIPOU3BEIEHHE, PA3APaKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BHUTHE.

YPpOBHH OpraHU3alMU JKUBBIX CHCTEM: MOJICKYJISIPHBIH, KICTOYHBIH, TKAHEBBHIH, OpPraHW3MEHHBIH, MOINYJSIMOHHO-BHIOBOW, 3KOCHCTEMHBIN (OMOreoneHOTHYECKHUH), OmochepHBIi.
ITpouecchl, mpoucxondmue B XHUBBIX cucTeMax. OCHOBHBIE NpHU3HAKH >KHBOTO. JKM3HBP Kak (opMma CyIIecTBOBaHMS MaTepud. Hayku, m3ydaromiue >KHBBIC CHCTEMBI Ha Pa3HBIX YPOBHSAX
OpraHu3aluu.

W3yyenue »uBbIX cucTeM. MeToabl Onosiorudeckoit Hayku. Habnronenue, namepeHne, SKCIIEpUMEHT, CUCTeMaTn3alysi, MetaaHanu3. [IoHsTHe 0 3aBUCMMOW U HE3aBUCUMOM ITEPEMEHHOM.
[TnanupoBanue skcnepuMeHTa. IlocraHoBKa M mpoBepka runore3. HyseBas rumnotesa. IloHstue BbIOOpKM M €€ nocTOBepHOCTh. Pazdpoc B Omosormueckux AaHHbBIX. OIEHKa JTOCTOBEPHOCTH
IIOJIyYEHHBIX pPe3yJbTaToB. [IpMUnHEI HCKA)KEHUS PE3yIbTATOB SKCIIEpUMEHTa. [IoHATHE CTaTUCTUYECKOTO TECTa.

Tabmuuer 1 cxembl: «OCHOBHBIE HPU3HAKU XHU3HW», «buonorndeckue cuctemsl», «CBOWCTBAa >KMBOM Marepum», «YpOBHHM OpraHM3allMU XUBOH MPUPOIbD, «CTpoeHHEe »UBOTHOM
KIeTKn», « TKaHU KUBOTHBIX», «CHCTEMBI OPTraHOB YEJI0BEUECKOTO OpraHu3May, «bruoreoneHosy», «brnocepa», «MeToabl U3ydEeHUsT KUBOH IPUPOIBI».

Ob6opynoBanue: abopaTopHOe 000pYAOBaHNE [UIS IPOBEICHNST HAOIIOACHUH, N3MEPEHHUH, SKCTIEPHUMEHTOB.

JlabopaTopHble M NPpaKTHYeCKHe PAdOThI

IMpakTryeckas padora «Mcroap30BaHne pa3IMIHBIX METOI0OB IIPH N3yYEHUH KHUBBIX CUCTEM).

Pa3nen 3. BuoJjiorust KiieTku

Knerka — cTpykTypHO-(pYHKIHMOHANBHAS equHHIA >KuBoro. Mcropus oTkpbitmsa kietkd. Paboter P.I'yka, A.Jlesenryka. Kmerounas teopus (T.1lIBamn, M.IlInefinen, P.Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHOH KJIETOYHOI TEOPHH.

MeTo bl MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTMU: MUKPOCKOIIHUsI, XpoMarorpadusi, aiekTpodopes, MeToJ; MEYeHBIX aTOMOB, Au(depeHIHatbHOe HEHTPUPYTUPOBaHUE, KYJIbTHBUPOBAHUE
KJIETOK. M3yuenue ghuxcuposannvix kiemox. DIEKTPOHHAS MUKPOCKONUS. Konghokanvhas mukpockonus. Bumanvhoe (npusxcusuennoe) usyuenue Kiemox.

JdeMoHcTpanuu

Ioptpetsr: P.I'yk, A.Jlesenryxk, T.11IBann, M.1neitnen, P.Bupxos, K.M.Bap.

Tabmuie! 1 cxemsl: «CBETOBON MUKPOCKOI, «IJIEKTPOHHBIH MUKPOCKOI, «VICTOpHS Pa3BUTHSA METOIOB MUKPOCKOIIHN.

OO6opynoBaHue: CBETOBOH MUKPOCKOIT; MUKPOIIpENapaThl PACTUTENbHBIX, dKHBOTHBIX  OaKTE€pHAIIBHBIX KJICTOK.

JlaGopaTopHble M NpaKTHYeCKHE PadOThI

[MpakTryeckas pabora «/3ydueHre METOI0B KJIETOUHOH Orosoruu (xpoMatorpadus, anexrpodopes, auddepennuaibHoe neHrpudyruposanue, [1LP)».

Pa3gen 4. Xumuyeckasi Oprann3amnus KJIeTKH

XuMuueckuil cocTaB KIeTKH. Makpo-, MUKPO- U YIbTPaMHKpPO3JIEMEHThl. Bona u €€ posib Kak pacTBOPUTEINS, PEeareHTa, y4acTHE B CTPYKTYPUPOBAHUM KIIETKH, TEMIOPETYISALHU.
MuHepaJibHbIe BEIeCTBa KJIETKH, UX OHoslorudeckast posib. Pojb KaTHOHOB M aHMOHOB B KIIETKE.
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Oprannueckne BelecTBa KIETKH. bronorndeckne momuMepsl. benkn. AMHHOKHCIOTHBIN cocTaB OenkoB. CTpyKTypsl O€nKoBOM Monekyibl. IlepBudHas CcTpykTypa Oeika, MENTHAHAS
CBs13b. BTOpHYHast, TpeTHIHAas, YeTBEPTUIHAS CTPYKTYpHL. [lenaTypanuns. CoiicTBa 6enkoB. Kiaccudukanus 6enko. buonorudeckue GpyHKmn 6€IK0B. [Ipuonsi.

VYrneBoasl. MoHOCaxapusl, JUcaxapyabl, OJUTOCaxapuasl M monrcaxapuasl. OOy IaH CTpoeHUS U PU3UKO-XHMMUYECKIE CBOMCTBA YTIeBOI0B. bronormueckne GpyHKINN yrieBoaoB.

Jlnmmunel. Tunpodunsao-rHnpodoOHBIe cBoiicTBa. Kimaccudpukarms munuaos. Tpurmunepunsl, Gocomummapl, BOCKH, cTepouasl. buonorndeckrne ¢pyHkumun mununoB. O0mue cBoicTBa
OMOJOTNYEeCKUX MEMOpaH — TEKy4ecTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, OJIYIPOHHIIAEMOCTb.

Hyknennossle xucnotsl. JJHK u PHK. Ctpoenue HykinenHoBbIX KucioT. Hykmeorunsl, auHykieoruabl. IIpuHumn xommementapuoctd. IIpasumo Yapradga. Crpykrypa JHK —
JBOMHas criupanbk. Mecronaxoxaenue u ouonornueckue ¢pynkuun JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsazu B Moisiekyide AT®. buonormueckne ¢ynkiun AT®. BoccraHOBieHHbIE NEPEeHOCYMKH, MX (QYHKUUH B KIETKe. /[pyeue
nyrneozuompugocgpamol (HT®@). Cexenuponanne JJHK. Memoow eenomuru. Tpanckpunmomuki, npomeomuxu.

CrpyKTypHas OuoJyiorus: OMOXMMHUYECKHe U OMO(pU3NUECKHEe UCCIIEOBAaHMs COCTaBa M IIPOCTPAHCTBEHHOM CTPYKTYPHI OMOMOIIEKyYI. Modenupoganue cmpykmypoi u GyHKYul OUOMONEKY
u ux komniexcos. Komnoromepnuiii Ouzaiin u opeanuyeckuti Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHALO208.

JdeMoHcTpauuu

Hoprpetst: JI.ITonunr, Ix.Yotcon, ®.Kpuk, M.Yunkuunc, P.®Opanknun, ©.Canrep, C.Ilpy3unep.

JuarpaMmsl: «PacripeneneHne XuMHIECKHAX 3JIEMEHTOB B HEXKHBOH NpHpoe», «PacipeneneHie XuMHIECKUX 3JIEMEHTOB B )KUBOH PHPOAE».

Tabmune! n cxemsl: «[leproandeckas TabanIIa XUMHYECKHUX JJIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI BOABI», «BemiecTBa B cocTaBe opraHm3MoBy, «CTpoeHHe MOJIEeKyIIbl 6enka», «CTpyKTypHI
0enKoBOH MONEKYNbD», «CTpOCHNE MOJIEKYJI YIIIEBOAOBY, «CTpOCHNE MOJIEKYJI IMIHI0BY, «HykinenHoBbIe KHCIOTE», «CTpoeHne MosteKyasl ATD».

O0opynoBaHue: XMMUUECKast HOCy1a 1 000pyL0BaHHE.

JlabopaTopHble M NPpaKTHYecKHe padoThl:

1.JIabopatopHas padoTa «OOHapyKeHHE OCTKOB C TIOMOIIBI0 KAUeCTBCHHBIX PEaKIHI».

2.JIabopatopHast paboTa «/cciaenoBaHrue HyKJIEMHOBBIX KHCIIOT, BBIACICHHBIX U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Pa3gen S. Ctpoenne u pyHKIUH KJIETKH

THrIBI KIETOK: 3yKaprHOTHIECKas U MpokapuoThudeckas. CTpyKTypHO-(YHKIIMOHAIbHBIE 00pa30BaHUs KICTKH.

Crpoenune npoxkapuoTndeckoi kieTkd. Kierounast crenka Oaktepuil u apxeid. OCOOCHHOCTH CTpOEHHUS reTepoTpodHON M aBTOTPOGHON MPOKAPHOTHYECKUX KIETOK. MecTo M pob
MIPOKAapHOT B OHOIIEHO3aX.

Crpoenne ¥ (DyHKIMOHHPOBAHHME SyKapHOTHYECKOW KieTKH. Ilmasmarmueckas memOpaHa (mmasmanemma). CTpykTypa IUia3MaTHYecKoil MmeMOpanbl. TpaHCHOpT BelIecTB depes
IUTa3MaTHIECKyI0 MeMOpaHy: maccuBHBIN (nuddys3us, oOneruénnas mudQysus, 0ocMoc), aKTHBHBIA (IIEPBUYHBIN UM BTOPUYHBIA aKTUBHBIN TpaHcmopt). [lomymnpoHumaemocts MeMOpaHbl. PaboTa
HaTpHU-KaJIMeBOro Hacoca. JHIONUTO3: MMHOIUTO3, aronuro3. Dk3o1uTo3. Kitletounas crenka. CTpyKkTypa U QyHKINU KJICTOYHOH CTEHKN pacTeHHH, TPHOOB.

Huromnazma. [{uto3oms. Ilutockenet. JIBrkeHnue mutomiaazMbel. OpraHouzsl kieTkd. OgHOMeMOpaHHbIE OpPTaHOHIBI KJIETKH: 3HIorutazmartnueckas ceth (JI1C), ammapar [Nombmku,
JIM30COMBI, UX CTpoeHHe U (QyHKuMHU. B3anuMocBs3b 0lHOMEMOPaHHBIX OpraHoUAOB KieTkH. CTpoeHue rpaHyisipHOro petukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'nankuii (arpaHysipHbIT) SHAOMIa3MaTHYeCKUi peTukyiayM. CekpertopHas ¢GyHkuus anmaparta [oibmku. Moodugukayus 6enkoe ¢ annapame [ onvooicu. Copmupogka benxoé 6 annapame
Tonvoorcu. TpancTOPT BEIIECTB B KJIeTKe. Bakyonu pacTuTenbHbBIX KieTok. Kierounsrii cok. Typrop.

[TosryaBTOHOMHBIE OPTAHOUBI KIIETKH: MUTOXOHAPHUH, TUIACTUBL. [Ipoucxoacoenue mumoxonopuil u niacmud. Cumoduocenes (K.C. Mepeockosckui, JI. Mapeynuc). Ctpoenue u GyHKIUN
MUTOXOH/IPUH U TacTU. [lepBUYHbIE, BTOPUYHBIE U CJIOXKHBIE TIACTUABI (POTOCHHTE3UPYIOIINX DYKApHUOT. XJIOPOIUIACThI, XPOMOILIACTBI, JIEHKOILUIACTHI BBICIIUX PACTEHHH.

HememOpannbie opranougs! kinetkn CrpoeHMe M (QYHKIMM HEeMEMOpPAHHBIX OPraHOMIOB KJIETKH. PuOocombl. [Ipomedscymounvie ¢uramenmsr. MuUKpO(DUIAMEHTBI. AKmunosvle
Mukpogunamenmoi. MpllledHble KIeTKH. Mukporpyooukn. Kietounsiii nentp. CTpoeHMe W JBW)KEHHME >KTYTHKOB M pECHHYEK. MHUKpOTpyOOoukM 1uroruiasMel. Llentpuons. Beaxu,
accoyuuposannvle ¢ Mukpoguiamenmamu u Mukpompyoouxamu. Momopnvie 6enxu.

SAnpo. Ob6ornouka saApa, XpOMaTHH, KApHOILIa3Ma, SAPBIIIKH, UX CTpoeHHe U QyHKIUH. SInepHbIi 6enKkoBbIil MaTpuKc. [IpocTpaHCTBEHHOE pacroioKEHHE XPOMOCOM B HHTEp(a3HOM sipe.
Dyxpomamun u 2cemepoxpomamun. BelKu XpoMaTHHa — TUCTOHBL. JJunamuka a0epHoti 060104Ku 8 mumose. SoepHulii mpancnopm.

Kunetounsle BkitoueHust. CpaBHUTENbHAS XapAKTEPUCTUKA KIIETOK 9YKapHOT (PACTUTENBHOI, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu
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IMoptpetsr: K.C.MepexkoBckuid, J.Mapryuc.

Tabmunbel u cxemsl: «CTpoeHHE SYKapHOTHUECKOH KIETKM», «CTpPOCHHE XMBOTHOW KIETKH», «CTpOoeHHE pacTHTENbHON KIETKH», «CTpoeHHE MHTOXOHIApUI», «mpo», «CtpoeHue
MPOKAPHOTUIECKON KICTKH».

O06opynoBaHne: CBETOBOH MUKPOCKOIT; MUKPOIIPENapaThl PACTUTENBHBIX, )KUBOTHBIX KJIETOK; MUKPOIIPENapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYecKHe PadOThI

1.JIabopaTopHast paboTa «/3yueHne CTpOEHHs KIETOK Pa3IMYHBIX OPIaHU3MOB)Y.

2.Ilpaktuyeckas pabora «3ydyeHne cBOMCTB KJIETOUHOH MEMOPaHbD».

3.JlaboparopHast pabota «lccinenoBanue Mmia3MoIn3an JerIa3MoiIi3a B pAaCTUTEIBHBIX KIETKaX».

4 Ilpaxtuueckas pabota «3ydeHune qBIKEHHS LUTOIIA3MbI B PACTUTENIBHBIX KICTKaX».

Pa3gen 6. OOMeH BeliecTB M NpeBpalieHUue JHEPIUH B KJIeTKe

AccnMuisinus ¥ AUCCUMWISAINS — JIBE CTOPOHBI MeTabomm3Ma. Tumnsl oOMeHa BelecTB: aBTOTPO(HBIN 1 reTepoTpo(HBIN. YYacTrue KHCIOpoJa B 0OMEHHBIX MpoIieccax. DHEPreTHIECKOe
obecnieuenne kieTku: npeBpameHne AT® B oOMeHHBIX mporieccax. DepMEeHTaTUBHBIN XapaKTep peaknuil KIeTOYHOro Mertabonmsma. DepMeHTHI, X CTPOCHHE, CBOWCTBA M MEXaHHU3M JICHCTBUS.
Kodepmentsr. Otianuns pepMEHTOB OT HEOPraHMYECKUX KaTaIM3aTOPOB. belIKku-akTHBATOPHI M OEIKU-HHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTH (DepMEHTATHBHBIX PEaKIHil OT Pa3IHIHbIX (aKkTOpoB.

ITepBUYHBII CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. PDOTOCUHTES. AHOKCU2eH bl U OKCUcenHblll homocunmes y bakmepuii. Ceemocobuparowjue nuemenmel i NUSMEHMbl PeaKyuoHHO20
yeumpa. Poxp xnopormactoB B mporecce ¢porocunaTe3a. CBeToBas U TeMHOBas pa3el. omoovixanue, C3-, C4- u CAM-munvt pomocunmesa. IIpogyKTHBHOCTE PpoTOCHHTE3a. BiusHIe pa3nuaHbIX
(hakTOpOB Ha CKOPOCTH POTOCHHTE3A. 3HaUCHNE (DOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XeMOCHHTETHKOB: HUTPUPUIIUPYIOIINE OaKTepuy, xKene300aKkTepru, cepoOakTepru, BOIOPOAHbIC OaKTepHu. 3HaYeHHE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunmbel Opoxenus. IIpoaykTsl OposkeHHsST U MX UCIIOJIBb30BAaHHE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MBI Kak OOBEKThI OMOTEXHOJOTMH W BO30YAHUTEIH
Oone3HeH.

AdpoOHBIE OpraHU3MBbl. JTalbl YHEPreTHUeckoro oomMena. [loaroropurenbHelii atarn. I MHkoan3 — OECKUCIOPOJHOE PACIIEIIICHUE TITFOKO3bI.

buonorndeckoe oKHCIEHUE, WM KJIETOYHOE JbIXaHHe. Poyib MUTOXOHApHI B mpoleccax Ouosornueckoro okucieHus. Lluknnyeckue peakiuu. OkuciurensHoe (ochoprmrpoBaHue.
Onepeuss membpannozo epaduenma npomornos. Cunres ATD: paboma npomonuoti AT®-cunmasel. IlpenmymiectBa a’dpoOHOro mMyTH oOMEHa BEHIECTB Iepel] aHadpPOOHBIM. DPPEKTHBHOCTH
SHEPreTHIECcKOro oOMeHa.

JdeMoHncTpauuu

Hoprpetst: k. ITpuctian, K.A. Tumupszes, C.H.Bunorpaackuii, B.A.Qurensrapar, I1.Muryenn, I'.A.3aBap3uH.

Tabmuup! n cxemsl: «PoTocunTE3», «DHEpreTHIecKkuit 0OMen», «brocnnres Oenkay», «CTpoeHue hepMeHTa», «XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOH MUKPOCKOII; 000PYOBaHHUE AJISI TPUTOTOBICHHS TIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHble M MpaKTUYecKHe padoThl

1. JJaboparopHast padota «/3yueHue KaTaluTHYECKOi aKTHBHOCTH ()epMEHTOB (Ha IIPUMEpE aMHJIa3bl WIIN KaTaJla3bl)y.

2. JJaboparopHasi pabota «/3yueHne pepMEeHTaTHBHOTO PACILEIIICHUsI IEPOKCH/IA BOJIOPO/ia B PACTUTEIbHBIX M )KUBOTHBIX KIIETKaX».

3. JlJaboparopHas pabora «CpaBHEHHE MPOIECCOB (POTOCHHTE3A H XEMOCHHTE3a.

4. JTaboparopHas padota «CpaBHEHHE MPOIIECCOB OPOIKEHUS U JIBIXAHHS.

Pazgen 7. Hacnencreennasi uHgopManus u peajn3anus eé B KieTKe

Peakumm marpuusHoro cmHresa. [IpMHIMI KOMIUIEMEHTApHOCTH B PEaKLUsIX MaTPUYHOTO CHHTe3a. Peanusanus HacieqCTBEHHOW MH(popManuu. ['eHeTHUecKHi KOj, ero CBOWCTBA.
Tpanckpunuuss — matpuunblii cunte3 PHK. TIpuHuunne! TpaHCKpHNIUU: KOMIJIEMEHTapHOCTb, aHTUNAPAJIENbHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancasiuust u e€ sransl. Yyactue TpancnoptHeix PHK B 6nocunrese 6enka. Ycnosust 6nocunTesa 6enka. Kognposanue amunokucinor. Posbs pubocom B OnocuHTese Oernka.

Cospemennvie npeocmasnenust 0 cmpoenuu 2enog. Opranusanys TeHoMa y MPOKapHoOT U 3yKapHoT. Perynsanus akTHBHOCTH I'eHOB y IpokapHoT. ['nnoresa onepona (P.)Kako6, XK.Mawno).
Monexynapuvie mexanusmbvl IKCHpeccuu 2eno8 y sykapuom. Pone xpomamuna 6 pecynayuu pabomol cenos. Perynsius 0OMEHHBIX ITPOLECCOB B KieTKe. Kiierounslii romeocras.
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Bupycel — Heknerounsle (GopMbl KHU3HU M oONMraTHeIe mapasuTbl. CTpOEHHE MPOCTBIX M CIOXHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros. JKusnennwviii yuxn JJHK-codeparcauyux
supycos, PHK-codepoicawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHrie 3a00neBanus 4enoBeka, ;kuBoTHHIX, pacteHuit. CIINI, COVID-19, connanbHbIe U MEIUIMHCKUE TTPOOIEMEI.

buoungpopmamura: unmezpayus u ananuz o6oavwux maccugos («bigdata») cmpykmypruix Ouonocuueckux Oanuwix. Hanomexwonoeuu 6 ouonoesuu u meouyuwe. Ilpozpammupyemvle
@yuxyuu 6enxos. Cnocobbi 00cmasKu 1ekapcms.

JdeMoHcTpanuu

Moptpetsr: H.K.Konbuos, JI.M.1BaHOBCKUTA.

Tabmuup! u cxemsl: «brnocunres Oenkay, «[eHeTnyecknit koay, «Bupyce», «bakrepuodarny.

JlaGopaTopHble M NpaKTHYecKHe PadoThI

[MpakTryeckas pabora «CozaaHue MOJETH BUPYCa.

Paznen 8. JKusHeHHBIN UK KJIETKH

Knerounsrii nuki, ero mepuonasl u perymsamus. MaTtepdaza m Muto3. OcoOEHHOCTH TMPOIECCOB, MpOTeKalomux B mHTepdasze. IloaroroBka kieTkw K geneHnio. [IpecuHTEeTHUECKUi
(TTOCTMHTOTHYECKHH ), CHHTETHUECKHI M IOCTCUHTETHIECKUH (IPEMUTOTHIECKHUH) ITeproI6 HHTEP(A3bI.

Matpuunsiii cunre3 JHK — pemnukauus. punnunel pemmukanun JJHK: kommieMeHTapHOCTh, MOJIYKOHCEPBATUBHBIN CHUHTE3, aHTUIapawieabHOCTh. MexanusM peruinkanuu JTHK.
Xpomocomsl. Ctpoerue xpomocoM. TemoMeps! 1 TenoMepasza. XpoMOCOMHBIN HA0Op KIETKH — KapHOTHI. JWIUTOMIHBIA U ranIonIHbIi Habops! XpomocoM. ['omonornanbie XxpomocoMsl. ITonosbie
XPOMOCOMBI.

Jenenne knetkn — mMuto3. CTaguu MUTO3a U IPOUCXOIAIINE B HUX ITporiecchl. Tumbsl Muto3a. Kapuokunes u iutokuHes. buonorndeckoe 3HadeHUE MUTO3A.

Perynsiumst MuTOTHYECKOTO 1MKIIA KIeTKU. [IporpamMmmupyemas kieTouHast TuOenb — anonTos.

Knetounoe s11po, XpOMOCOMBI, ()YHKI[MOHAJIbHAS TEHOMUKA. Mexanusmuvl npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemox. «Llugpposasa xnemxay — buoungopmamuuecxue
MoOenu PYHKYUOHUPOBANUSA KIeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxemsl: «OKU3HEHHBIH UK KIETKI», «MuT03», «CTpoeHHe XpoMocom», «Pemmukarms JJTHK».

OO6opynoBaHne: CBETOBOH MUKPOCKOII; MUKpoOIIpenaparsl: «MHUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlabopaTopHble M NPpaKTHYeCKHe PAdOThI

1.JIabopaTopHas paboTa «3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIPETIApATaX).

2.JIabopatopHas paboTa «HabmoaeHne MUTO3a B KJIETKaxX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIpEnaparax)y.

Pa3gen 9. Ctpoenne u pyHKIINHA OPraHU3MOB

Buonorunueckoe pasHooOpaszue opraHu3smMoB. OTHOKIIETOYHbIE, KOJIOHWATbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBEI.

OCOOGEHHOCTH CTPOCHHUS U )KU3HEIESITEIHHOCTH OJHOKICTOYHBIX OPraHu3MOB. bakTepun, apxeu, OJHOKIETOYHBIE TPHOBI, OTHOKJICTOYHBIE BOJIOPOCIH, APYTHe NMPOTUCTHI. KoloHnansHbIe
OpTaHU3MBL.

B3anMocBs3b yacTelt MHOTOKJIETOUHOTO OpTaHu3Ma. TKaHHU, OpraHbl U CUCTeMbI opraHoB. OpraHusM Kak exuHoe nejoe. ['omeocras.

Tkauu pacreHuid. TUIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHas, MOKPOBHAS, IPOBOJAINAS, OCHOBHAs, MexaHndeckas. OCOOCHHOCTH CTpOeHHUs, PYHKUMIT U PACIIOIOKEHUS TKaHeH B
opraHax pacTeHUi.

TkaHM )KUBOTHBIX U yesioBeKa. THIBI )KMBOTHBIX TKaHEH: SNHUTENnalbHas, COeIUHNTEbHAs, MbIIIeYHAs!, HepBHas. OCOOEHHOCTH CTPOSHHMS, PYHKIMI 1 PacHOI0KEHHs TKaHEeH B OpraHax
KMBOTHBIX U UE€JIOBEKa.

Opransl. BeretatuBHbIE ¥ TeHEPATUBHBIE OPraHbl pacTeHuil. OpraHsl 1 CUCTEMBI OPIaHOB XKHBOTHBIX U uelnoBeka. OyHKIIUU OPraHOB U CUCTEM OpPIaHOB.

Onopa tena opranusmoB. Kapkac pactenunit. CkeneTsl OJHOKIETOUHBIX 1 MHOTOKJIIETOUHBIX KUBOTHBIX. HapyxHb1il 1 BHyTpeHHHUH ckeneT. CTpoeHNe U TUIIBI COEAMHEHHSI KOCTEH.

JIBIKeHne OopraHu3MoB. [IBMXKEHHE OJIHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIHOE, )KIYTHKOBOE, peCHHMYHOE. J[BMKEHHE MHOTOKJICTOUHBIX PACTEHHH: TPOIM3MBI M HAacTHH. J[BrkeHue
MHOTOKJICTOUHBIX )KHBOTHBIX M YeJIOBeKa: MblieuHast cucrema. Pediekc. CkeneTHble MBI M UX padoTa.
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IIutanne opranusmos. IloriomeHue BOABI, YIJIEKHCIOTO Ta3a M MUHEPAIBHBIX BEIIECTB PACTCHHAMH. IIMTaHMe >KMBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPHKIETOYHOE IHIIEBAPEHHUE.
ITutaHue MO3BOHOYHBIX KUBOTHBIX. OTIEIBI MUIIEBAPUTENBHOTO TpakTa. [TumeBapuTenpHbIe Kene3bl. [InmeBapuTenbHas CHCTEMAa YEI0BEKa.

Jsixanne oprann3MoB. Jlpixanue pacteHud. [[pixanne »)uBOTHBIX. Jnddys3ust ra30B uepe3 NoBepXHOCTh KieTkn. KoxkHoe npixanue. JlprxaTensHas MoBepxXHOCTh. JKabepHoe n nérodHoe
JbIXaHue. J[pIXaHue MO3BOHOYHBIX JKUBOTHBIX M UEJIOBEKA. DBOJIONMOHHOE YCIOKHEHHE CTPOCHHS JETKMX MO3BOHOYHBIX XMBOTHBIX. JIpIXaTelbHAs CHCTEMa YeloBeKa. MEXaHW3M BEHTHIISIIIHU
NETKUX Y MITHIL ¥ MIIEKOTIUTAIOMKX. Perynsuus npixanus. JIprxaTtenbHbie 00bEMBL.

TpaHCHOPT BEIIECTB Yy OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUN. TpaHCHOPT BeLIeCTB y XKHUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranel. KpoBeHOCHas cucTeMa NMO3BOHOUHBIX
KHMBOTHBIX U 4yesoBeka. Cep/iie, KpOBEHOCHBIE COCYbI M KpoBb. Kpyru kpoBooOpamieHus. JBOJIIOLNOHHbIE YCI0XKHEHUS CTPOCHUSI KDOBEHOCHOW CHCTEMBI IT03BOHOYHBIX )KUBOTHBIX. PaboTa cepana
U e€ perymisanus.

Brinenenne y oprann3moB. Beinenenue y pacrenuil. Boinenenue y sxuBoTHbIX. CokparuTesnbHble Bakyoiu. Opranbl BeiaeieHus. Ouibrpanus, cekpenuss 1 o0paTHOEe BCAaChIBAHUE Kak
MEXaHM3MBl paboThl OpraHoB BbIgeNeHUS. CBs3b IIOJIOCTH Telda C KPOBEHOCHOW M BBIACIMTENLHOM CHCTEeMaMH. BplieieHHe y MO3BOHOYHBIX JXMBOTHBIX W yenoBeka. Ilouku. CrpoeHue u
¢byHKIHOHUpOBaHMNE HeppoHa. OOpa3oBaHHE MOYH Y UEIOBEKA.

3amuTa Yy OpraHu3MoB. 3alIWTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W IUCTHl NPOCTEHWIINX. 3aluTa y MHOTOKIETOUHBIX pacTeHHH. Kyrtukyma. CpeacTBa maccuBHON U
XUMHUYECKOH 3aiUThl. DUTOHIIUILL.

3amuTa y MHOTOKJIECTOYHBIX XHBOTHBIX. IIOKpPOBBI M MX HPOW3BOJHBIC. 3aIINTa OpraHu3Ma OT OosesHel. MIMMyHHas cucrema desnoBeka. KileTouHBIN M TyMOpanbHBIH MUMMYHHTET.
BpoxxaéHHbIH, MPHOOPETEHHBIN crieMUPUISCKI MMMYHUTET. Teopus KIOHaIbHO-cenekTuBHOT0 nMmyHUTeTa (I1.03pmux, @.M.beprer, C.Toneraa). BocanurensHble OTBETH OPraHU3MOB. Pob
BPOXKIEHHOTO NMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUH.

Pa3npaxuMoCTh U perynsnys y Opranu3MoB. Pa3npakuMoCTh y OJTHOKJIETOUHBIX Opranu3MoB. Takcucsl. PazapakumMocTh U peryiisinus y pacTeHuid. POCTOBbIE BEIIECTBA U UX 3HAUYCHHUE.

HepeHasi cucteMa 1 pebiekTopHast peryJisiius y )KUBOTHBIX. HepBHas cucteMa u e€ oTesbl. DBONIOLMOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOW CHCTEMBI Y XKHUBOTHBIX. OTJEIbI TOJIOBHOTO
MO3ra [03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiektopHast nyra. be3ycinoBHbIe U YCIIOBHBIE pEIIEKCHI.

I'ymopanpHas perynsius ¥ S3HJOKpUHHAS CUCTeMA XKUBOTHBIX U deloBeka. JKeaes3sl SHIOKPUHHON CHCTEMBI U UX TOPMOHEL. [leiicTBHEe TOpMOHOB. B3anMoCBA3b HEPBHOM U YHJOKPUHHOM
cucreM. ['unoranamo-runodusapHas cucrema.

JdeMoHncTpauuu

Hoptper: N.I1.I1aBnoB.

Tabmunp! 1 cxembl: «OTHOKIETOYHBIE BOJIOPOCIH», «MHOIOKIETOUHbIe Bogopociny, «bakrepum», «IIpocteiimme», «OpraHsl IBETKOBBIX pacTeHUI», «CHCTEMbI OPraHOB ITO3BOHOYHBIX
XKHUBOTHBIX», «BHYTpeHHee cTpoeHne HaceKOMbIX», «TkaHn pactenuii», «KopHeBble cuctemb», «CtpoeHune credis», « CTpoeHHe JIMCTOBOH IaCTHHKNY, « TKaHM KUBOTHBIX», «CKeJeT 4eIoBeKay,
«[IumeBapurenbHas cucteMay, «KpoBeHocHas cuctemar, «JlpixatensHas cucteMa», «HepBHas cuctemay, «Koxkay, «MeleuHas cucteMay, «BoiieaurenbHas cUCTEMay, « DHIOKPHHHAS CUCTEMAY,
«Ctpoenune Mpiby, «MMMmynurer», «Kumednononoctusiey», «CxeMa MUTaHMS pacTeHUi», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX», «CTpoeHHe Tuaphl», «CTpOEHHUE ILUIaHApUNY,
«BHyTpeHHee cTpoeHHe H0XIeBOro uepss», «HepBHas cucrema psio», «HepBHas cucrema marymkuy, «HepBHas cuctema mpecMbikaromuxcsa», «HepBHas cuctema nruiy, «HepBHas cucrema
MIIeKonuTaroImux», «HepBHas cuctema uenosekay, «Pedaexcy.

O6opynoBaHHe: CBETOBOH MHKPOCKOI; MUKPOIIPENapaThl OJHOKJIETOYHBIX OPraHU3MOB; MUKPOINpPENapaThl TKaHEeH; paKOBUHBI MOJUIIOCKOB; KOJIJIEKIIMH HACEKOMBIX, UTTIOKOXKUX; )KUBBIC
9K3EMIUIAPEl KOMHATHBIX PAcTEHUI; repOapuu pacTeHUH pa3HBIX OT/EJIOB; BIAXKHBIC MpenapaThl )KHUBOTHBIX; CKEJIETHI MO3BOHOYHBIX; KOJJIEKIIMA OECIIO3BOHOUHBIX JKUBOTHBIX; CKENIET YEJIOBEKa,;
o0opyioBaHUE I AEMOHCTpPAIMH TOYBEHHOTO U BO3IYIIHOTO MUTaHMUSA PAaCTCHMH, pacIIeNyIeHNs KpaxMaia U OeNKoB ImoJ JieficTBueM (pepMeHTOB; 000pyI0BaHNE I AEMOHCTPAIMH OIMBITOB 110
HM3MEPEHUI0 )KU3HEHHOH EMKOCTH JIETKUX, MEXaHU3Ma JABIXaTeNbHBIX JBIDKEHU; MOAETH FOJOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHble M NpaKTHYeCKHE Pa0OThI

1. JJaboparopnast padota «/3y4yeHne TKaHel pacTeHU».

2. JJaboparopHas pabota «/3ydyeHue TKaHeil KUBOTHBIXY.

3. JlaGoparopnas pabora «/3yueHne opraHoB IIBETKOBOTO PaCTEHUSY.

Pa3gen 10. Pa3mHoxxenne u pa3sBuTHEe OPraHN3MoOB

®opMBbl pa3MHOKEHHUS OPraHU3MOB: Oecriosoe (BKIIIOYasi BETeTaTHBHOE) M TIOJIOBOE. Buyibl 6ec1iosioro pa3MHOXKEHHS: TIOYKOBAHHUE, CTIOPYIIALUS, ()parMeHTalNs, KIOHUPOBAHHE.
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[TonoBoe pasmuoxenue. [1ooBbie KIIeTKH, WK rameThl. Meio3. Ctaanu Metio3a. IloBenenne xpomocoM B Meiioze. Kpoccunrosep. bronorndeckuii cMpICT Meli03a U TIOJIOBOTO MpoIiecca.
Meiio3 ¥ ero MecTo B KM3HEHHOM LIUKJIE OPTaHU3MOB.

ITpenzapoasinieBoe pa3suTre. ['ameTorenes y »kxnBoTHbIX. [1omoBeIe sxene3sl. OOpa3oBaHKE U Pa3BUTHE MOJOBHIX KIeTOK. Criepmarorenes u ooreHe3. CTpOeHHE IOJIOBBIX KJIETOK.

OmogoTBOpeHNe 1 SMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOOTBOPEHHS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayansHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHH OpraHu3MoB. Mopghoeenes — 00Ha uz enasnuix npoonem ambpuonozuu. Konyenyus mopgozenos
u modenu mopgoeceneza. Ctanuu dMOpHOTEHE3a KUBOTHBIX (HA mpuMepe Jiaryiiku). pobnenue. Tumsl npobneHus. /JemepMuHupo8anHoe u HedepMuHupo8anuoe opooaerue. bracmyna, munoi
onacmyn. OcoOeHHOCTH IpOOIICHHST MIIEKOITUTAIOMINX. 3apOABIIIEBbIE JIUCTKH (TaCTPyISLKs). 3aKiIajKka OpraHOB M TKaHEeW U3 3apOJIbIIEBBIX JUCTKOB. B3anMHoe BiIMsHUE YacTel pa3BUBAIOLIETOCS
3apojpiia (AMOpHOHaNbHAS WHIYKNUWS). 3akjiaJka IUIaHa CTPOCHHUSI KMBOTHOTO KaK pe3yjbTaT HEePapXHYECKHX B3aHMMOJICHCTBHH I'eHOB. BimsHMe Ha SMOpPHOHANbHOE pa3BUTHE DPa3IMYHBIX
(haKTOpOB OKpYKaloIIeit Cpeabl.

Pocr u pa3urue xuBoTHBIX. [locTaMOproHanbHbIil iepuon. [IpsiMoe n HerpsiMoe pazBuTHe. Pa3Burie ¢ MeramMop}o30M y 6€CII03BOHOYHBIX M IO3BOHOYHBIX KUBOTHBIX. brosornyeckoe
3HAUEHHE MPSIMOTO M HETIPSIMOTO Pa3BUTHSA, HX PACIPOCTPAHEHHE B IpUpoAe. THIBI pocTa )KUBOTHBIX. PaKTOPHI PEryIAIMN POCTA XKUBOTHBIX M 4eloBeka. CTaluu MOCTSMOPHOHAIBHOTO Pa3BUTHS y
KHUBOTHBIX U YenoBeKa. [lepronbr oHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOIOTHYECKHE TIPOLIECCHI.

PasmHOXeHMe W pasBuTHe pacTteHHd. ['ametodur m cmopodur. Meiio3 B xu3HeHHOM IuKiIe pacteHuid. OOpa3oBaHHe cIop B Ipolecce Meio3a. ['aMeToreHe3 y pacTeHH.
OnIog0TBOpEHNE U Pa3BUTHE PACTUTEIBHBIX OPTaHU3MOB. J[BOIMHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX pacTeHnil. OOpa3oBaHNE U pa3BUTHE CEMEHH.

MexaHU3MBI PEryJALUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHncTpauuu

Ioptpetsr: C.I'.Hapammus, X.[lnemas.

Tabnue! u cxembl: «BereraTuBHOE pasMHOXKEeHHUE», « THIBI OECTIONOr0 pa3MHOXKEHHUD», «Pa3sMHOXKeHHEe XIIaMUTIOMOHAIb», «Pa3MHOXKEeHHe SBIIICHbI», «Pa3zMHOKeHHEe THIIPBI», «Meio3y,
«XpoMmocoMbl», «l'ameroreHes», «CTpoeHHe SHMIEKIETKH U crepMmaro3onga», «OCHOBHBIE CTaJuU OHTOreHe3a», «lIpsMoe u HempsMoe pa3BuTHe», «Pa3BuThHe Maiickoro xyka», «Pa3Buthe
capaHun», «Pa3BuTHe JATYIIKN», «J[BOHHOE OIUIONOTBOPEHHE y LIBETKOBHIX PacTeHH», «CTpoeHHE CeMSH OIHOAOJIBHBIX U JBYAOJBHBIX pacTeHHI», «KU3HEHHBIM ITMKI MOPCKON KamycTbD»,
«OKu3HEeHHBIN UK MXay, «KU3HEHHBIN ITUKIT NAOPOTHUKAY, «KU3HEHHBIN IIUKI COCHBIY.

O0bopynoBaHne: CBETOBOH MUKPOCKOIT; MUKPOIIPENapaTsl SHIEKIETOK U CIIEpMaTO30HM10B; MOAENb «LIMKII pa3BUTHS JSATYIIKI».

JlabopaTopHble M NPpaKTHYeCKHe PAdOTHI

1. JJaboparophast padota «/3y4yeHre CTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEIIapaTax.

2. IlpakTnueckast paboTa «BhIsIBICHNE TPU3HAKOB CXOACTBA 3apObIIIEH TTO3BOHOYHBIX KUBOTHBIXY.

3. JlaGoparopnas pabora «CTpoeHHEe OpraHOB Pa3MHOXKEHHSI BBICIINX PACTEHHID.

Paspnen 11. 'eHeTuka — HayKa 0 HAacJ1eICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Vcropust cTaHOBIICHUS] M Pa3BUTHS I'eHETHKU Kak Hayku. Pabotel [.Mengens, I'.Jle ®puza, T.Moprana. Posip oreuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorsr H.K.KobioBsa,
H.M.Basunosa, A.H.benosepckoro, I'./I.Kapneuenko, 10.A.@ununyenko, H.B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETHYECKHE MOHATHS M CHUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHBIE T'€HbI, aJbTePHATUBHBIC MPHU3HAKHM, JOMHHAHTHBIM M PEIECCUBHBINA MpPHU3HAK, FOMO3HIOTA,
reTepO3UroTa, YUCTast JIMHUS, THOPUIBL, TeHOTHI, peHOTHI. OCHOBHBIE METO/IbI TEHETUKHU: THOPUI0JIOTMYECKHIl, IIUTOJIOTUIECKUH, MOJIEKYJIIPHO-TeHETHIECKHUIL.

JdeMoHcTpanuu

Ioptpetst: I'.Menaens, I'.Jle ®pus, T.Mopran, H.K.Kosasuos, H.1.Baswuinos, A.H.Benosepckuit, I'.J]. Kapneuenko, FO.A.@unumnuenko, H.B.Tumodeer-Pecorckuii.

Tabmuupt 1 cxeMsl: «MeToIbl TeHETHKIY», «CXeMBbl CKPEIIUBaHUSD).

JlaGopaTopHbIe M NpaKTHYecKHe PadOThI

JlabopatopHas pabota «/lpo3oduia kak OObEKT FeHETHYECKUX HCCIIEI0BAHUIN.

Pa3gen 12. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH

MoHornbpuaHoe ckpeniiBanue. [lepBbiii 3akoH MeHIenss — 3aKOH €AWHOO0Opasus rHOpHAOoB nepBoro nokoieHus. IlpaBuno nomuuupoBaHus. Bropoii 3akoH Menpens — 3akoH
paclieruieHus IPU3HAKOB. LluToIornyeckie 0CHOBBI MOHOTHOPHIHOTO CKpellnBaHus. [ urore3a YuCTOThI raMeT.

Amnanusupylomee ckpermuBanue. [[poMexxyTouHBI XapakTep HacieAoBaHus. PaciierieHne Mpu3HaKkoB IIPH HEMOJITHOM JTOMHHHPOBAaHHH.
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Jurunbpunnoe ckpenuBanue. TpeTuii 3akoH MeHens — 3aKOH HE3aBUCHMOT0 HacleJOBaHNS MPU3HAKOB. LluToI0rnIeckiue 0CHOBBI JUTHOPUIHOTO CKPELMBAHMS.

CuemenHoe HacnenoBaHue Mpu3HakoB. Paboter T.Moprana. CrieniieHHOE HacleJOBaHUE T€HOB, HAPYIICHHE CUEINICHNS MEX Iy TeHaMH. XpOMOCOMHAsI TEOPHUs HACJIEICTBEHHOCTH.

I'eneruka nosna. XpoMOCOMHBIH MEXaHHU3M ONPENEIEHUS I0J1Ia. AYTOCOMBI U IOJIOBBIE XpPOMOCOMBL. ['OMOraMeTHBIi M IeTeporaMeTHBIM MMoJ. I'eHeTudeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue mpu3HaKoB, CHEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cuctema. Ilnefforponust — MHOECTBEHHOE AelcTBUe reHa. MHOXecTBeHHbIH amtenu3M. B3aumoneiicTBue HeasuienbHbBIX reHoB. KoMmmieMeHTapHOCTh. DnHcTas.
ITonumepus.

I'eHeTnuecknii KOHTPOJb Pa3BUTUSl PACTCHHUH, JKUBOTHBIX W YEJIOBEKAa, a TaKKe (PU3UOJIOTMUECKHX MPOLECCOB, IOBEJICHUS M KOIHUTHBHBIX (QYHKIMH. ['eHeTHuecKHe MeXaHH3MBI
cUMOMOreHe3a, MEXaHN3Mbl B3aUMOJICHCTBUS «XO35IMH — MapasuT» M «XO3SIMH — MHKpPOOHOM». ['eHeTHdecKue acreKThl KOHTPOJIST U U3MEHEHHsl HAaCJeICTBEHHOH MH(pOPMAIMK B ITOKOJICHHUSIX
KJIETOK ¥ OpPTaHU3MOB.

JdeMoHcTpanuu

Hoptpetsl: I .Mennens, T.Mopras.

Tabmmmer u cxemsl: «[lepBerit 1 Bropoit 3akoHEI MeHzaens», « Tpetnit 3akoH MeHnenss», «AHaIU3UpYyIolIee cKpemuBanney, «HemonHoe nomMmuHIpoBanuey, «CIEIICHHOE HACIeI0BaHNE
MIPU3HAKOB Y 1po3odmisl», «I'eHeTnKa nonay, «Kapuotun yenoseka», «Kapuotun aposoduns», «KapuoTumn nTumsn», « MHOXKECTBEHHBIH ajtenu3M», «B3auMmoaeiicTBie TeHOBY.

OO6opynoBaHne: MOJENb Ul JAEMOHCTPAIMM 3aKOHOB €IMHOO0Opa3ust THOPHIOB MEPBOTO MOKOJIEHHS M PACIICIUICHHS NPH3HAKOB; MOZETb AJIS JEMOHCTPAlMH 3aKOHAa HE3aBHCHMOTO
HacJeJOBaHMs PU3HAKOB; MOJIETb JJIsl JEMOHCTPAINH CLETIIEHHOTO HacIeJOBaHHS MPU3HAKOB; CBETOBOH MHUKPOCKOII, MEKpOnpenapart: «J[po3odunmay.

JlabopaTopHble M NPpaKTHYeCKHe PAdOThI

1. IlpakTuueckas pabora «/3yueHne pe3ysibTaTOB MOHOTHOPUIHOTO CKPELIMBAHUS Y APO30(UIBI».

2. IlpakTnueckas pabota «/3yueHne pe3ynbTaToB JUTHOPUAHOTO CKPEUBAHUS Y APO30(PHIBI.

Paznen 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

B3aunmopeiicTBue renotuna u cpeasl npu popMupoBanun GeHotuna. M3MeHunBOCTh Mpru3HaKoB. KauecTBeHHbIE U KOJIMYECTBEHHBIE TIPH3HAKU. BBl H3MEHUYNBOCTH: HEHACIIEACTBEHHAS
1 HacJeICTBEHHAs.

MoandukannoHHas H3MEHYUBOCTH. Ponb cpeabl B (hopMHpOBaHMM MOOU(DHMKAIMOHHOW HM3MEHYMBOCTH. Hopma peakiuu npu3Haka. BapmannmoHHBIN psn M BapHalMOHHAs KpUBas
(B.MoranuceHn). CoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'eHoTHITMUECKAst M3MEHYNBOCTh. CBOWCTBA T€HOTHITMYECKOH N3MEHUYMBOCTH. BHIbI TeHOTUINYECKOH M3MEHUYMBOCTH: KOMOWHATHUBHAS, MYTAI[IOHHAS.

KomOnHaTHBHAsE ©3MEHYMBOCTH. Meif03 1 1M0JIOBOM ITpoIecC — OCHOBA KOMOMHATHBHON M3MEHUYMBOCTH. Poilb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHMU T€HETHUECKOTO pa3HOOOpas3us
B IpefiesiaX OJHOTO BHJA.

MyranuoHHass HM3MEHYMBOCTb. BuIbl MyTanuil: T€HHBIE, XPOMOCOMHBIE, IeHOMHblE. CIOHTaHHBIE W HHAYLHMPOBAHHBIE MyTalUW. SIiepHble M LUTOIUIa3MAaTUYECKUE MYTalUH.
Comarndeckue H MoJjioBble MyTanuu. [IpuanHel BOSHUKHOBEHUS MyTaluil. MyTareHs! ¥ UX BIMSHHE HAa OPTaHU3MBI. 3aKOHOMEPHOCTH MYTAI[HOHHOIO Mpolecca. 3aKOH TOMOJIOTHYECKUX PAJOB B
HacneacTBeHHOM n3mMeHuanBocTy (H.M.BaBunoB). BHesnepHas n3MEHUYMBOCT M HACJIEACTBEHHOCTD.

Dnueenemuxa u dNUEHOMUKA, POTb INUSCHEMUYECKUX PAKMOPO8 8 HACIEO08AHUU U USMEHYUBOCINU (heHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUSMOB.

JdeMoHcTpanuu

Iloptpetst: I'.Jle ®pus, B.Moranncen, H.11.BaBunos.

Tabnuibel U cxembl: «BUIbl U3MEHYMBOCTH», «MoanuKaIMoOHHAs U3MEHYMBOCThY, «KOMOMHATHBHAS HM3MEHUYHUBOCTHY», «Meiio3y, «OmiogotopeHue», «[ eHeTHUEeCKHe 3a00JIeBaHuUs
yesoBeKa», «Bunpl MyTanuii.

OO6opynoBaHue: XHUBbIe ¥ repOapHbIe SK3eMILIIPHl KOMHATHBIX PACTEHHH; pUCYHKH ((hoTorpadun) KUBOTHBIX C Pa3IMUHBIMH BU JaAMU H3MEHUYMBOCTH.

JlaGopaTopHble M IpaKTHYeCKHE PadOThI

1. JJaboparopnas padota «/ccnenoBanne 3akOHOMEpPHOCTEH MOAM(PUKAIIMOHHOM n3MeHYMBOCTH. [locTpoeHe BapHallmOHHOTO psijia M BApHALIMOHHON KPUBOMY.

2. IlpakTnyeckast pabota «MyTanuu y Apo30Quibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Pa3gen 14. I'eneruka yenoBexa
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Kapnorun genosexa. MexmyHapogHas HmporpamMMa HCCIEAOBAHMS T€HOMA 4eIoBeKa. MeTonpl M3Y4eHHsS T'€HETHKH YEJIOBEKA: T'€HEaJOTM4ecKUi, OIM3HEIOBBIN, UTOTCHETHYECKUH,
MOMYJIAIUOHHO-CTATUCTUYECKUH, MOJEKyIsIpHO-TeHeTHueckuil. COBPEMEHHOE OIpECIICHNE T€HOTHIIA: TTOJHOT€HOMHOE CEKBEHHPOBAHME, TCHOTUIIUPOBAHHE, B TOM duciie ¢ momoinsio ITIIP-
aHanm3a. HacnencTBeHHBbIC 3a007€BaHMs delnOoBeKa. | eHHbIE M XPOMOCOMHBEIE OONIE3HM 4YeJIOBEKa. bone3HM ¢ HaclieACTBEHHOH NpepacloiioKEHHOCThIO. 3HAYCHNWE MEAMIMHCKONW T€HETHKH B
MPEAOTBPALICHNN W JICICHUHM TCHETHYECKUX 3a00eBaHM denoBeka. MeIuKo-TeHETHUECKOe KOHCYNbTHpoBaHHE. CTBOJIOBBIE KICTKH. IIOHATHE «T€HETHYECKOTO Ipy3a». JTHUECKHE ACTICKTHI
UccIe0BaHUH B 00J1aCTH pelaKTHPOBAaHHS T€HOMa U CTBOJIOBBIX KJIETOK.

I'enernueckue (akToOpbl MOBBHIIICHHONH YyBCTBUTEJIBFHOCTH 4YENOBEKa K (PU3NYECKOMY M XHMHUYECKOMY 3arps3HEHMIO OKpYyXKarolield cpenbl. ['eHeTHueckas NpeapacIosioKeHHOCTb
YeJI0BeKa K MaTOJIOTHSAM.

JdeMoHcTpanuu

Tabmuupt u cxemsl: «Kapuotun yenoBeka», «MeTo bl H3yUeHHs TEHETUKH YeloBeKay», «[ eHeTnyeckue 3a00JIeBaHNs YeTIOBEKay.

JlaGopaTopHble M NpaKTHYecKHe PadOThI

[Ipaxtrueckas padora «CocTaBiIeHHE U aHAIN3 POJIOCIOBHOIN.

Pa3gen 15. Cenexkuusi OpraHu3sMoB

JlomecTHKanus U CeNneKnus. 3apoKAeHNe CelNeKIun 1 noMectukanuu. Yuenne H.M.Basunosa o LleHTpax mMpoMCcX0XICHUS W MHOT00Opa3us KyJIbTypHBIX pacTeHHH. Poib cenekium B
CO3JITaHWH COPTOB PACTEHUH M MOPO KHUBOTHBIX. COpT, MOpoAa, mTaMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HacleACTBeHHON m3MeHunBocTH H.VM.BaBnnoBa, ero 3HaueHHE 1S CEIEKIIMOHHON pabOTHI.

Metonpl ceneKnnoHHOH paboThl. VICKycCTBEHHBIN OTOOP: MAacCOBBIN W MHIWBUAYAIBHBINA. DTarsl KOMOMHAIIMOHHOW celleKInH. VchpITaHne Ipou3BOgUTeNIeH o moToMcTBy. OTOOp 1O
TEHOTHITY C TIOMOIILIO OIIEHKH (DEHOTHIIA TOTOMCTBA M OTOOP 10 TEHOTHITY ¢ ToMoInsio aHanmsa JHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuannoHHbIl 1 XUMHUYECKUN MyTarcHe3 Kak MCTOYHHK MYTalluil y KyJbTYpPHBIX (hopM opraHu3MoB. Mcmonbp3oBaHue
T€HOMHOTO PeIaKTUPOBaHMA U MeT0/10B pekoMOnHaHTHBIX JIHK 11 momydeHus ucXxoaHOro MaTepuana JUist CeNeKInu.

[Monyuenue monumionaoB. BuyTpuBuaoBas rubpuauzanus. bian3KopolIcTBEHHOE CKpelluBaHue, WM WHOpuAnMHr. HepolIcTBeHHOE CKpellMBaHUe, WM ayTOpHAMHT. ['eTepo3uc u ero
npuunHel. Mcronp3oBanue reteposuca B cenekiun. Otaanénnas rudpuanzanus. [Ipeogonenne 6ecruioqust MEeKBUIOBBIX THOpUAOB. JlOCTHKEHHS CENEKIIMU PACTCHUH U JKUBOTHBIX.

CoxpaHeHHe U U3y4eHHE TeHEeTHYECKHX PEeCypCcOB KyJIbTYPHBIX PACTeHUH M UX AUKUX POAMYEH AJIA CO3JaHMS HOBBIX COPTOB M 'MOPHUIOB CENbCKOXO3SHCTBEHHBIX KYNbTyp. M3yuenue,
coxpanenue u ynpagneHue 2eHemu4eckumMu pecypcami CebCkOX03AUCMEEHHBIX U NPOMBICIOBbIX ICUBOTNHBIX 6 YEJAX YAYHUEHUS. CYUEeCMBYIOWUX U CO30aHUsL HOBLIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucue ¢ NPUMEHeHUEeM COBPEMEHHbIX MeMO008 HAYYHbIX UCCeO08ANUL, Neped08blX UOel U NePCHEeKMUBHBIX MEXHON0UI.

JdeMoHncTpauuu

Hoptpersr: H.M.Basunos, U.B.Muuypumn, I'.JI.Kapneuenxo, I1.I1.JIykpsinenko, b.JI. Actaypos, H.bopnoyr, I.K.benses.

Tabmunpl 1 cxembl: «L{eHTpBI MPOUCXOKAEHUSI U MHOT000pa3us KyJbTYPHBIX pacTeHHI», «3aKOH TOMOJOTHYECKHX PAZOB B HACJIEACTBEHHOH M3MEHUYMBOCTHY», «METOMBI CENEKIHN»,
«Otnanénnas rudbpuanzamys», «Myraresesy.

JlabopaTopHble M MpaKTUYecKHe padoThl

1. JJaboparophast pabota «/3yueHre copToB KyJIbTYPHBIX PACTEHHH U TIOPOJ] IOMAITHUX dKHUBOTHBIXY.

2. JJaboparopHasi pabota «/3y4yeHne MeToJOB CEJIEeKLUH PACTCHUIT».

3. Ilpaktiueckas pabota «IIpuBUBKa pacTeHHI».

4. Bugeoskckypcus «OCHOBHBIE METOMABI M JIOCTH)KEHHS CEJEKIMHM PACTeHHUH M JKMBOTHBIX (HA CEJEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (hepMy, COPTOHCIBITATENIBHBIN yYacTOK, B
TEMJIMYHOE XO3SHUCTBO, B Ja0OPATOPUIO arpOYHUBEPCUTETA UITM HAYIHOTO IIEHTPA)».

Pa3gen 16. BuorexHoJsiorust 1 cMHTeTHYecKast OMOJIOT U

OOBEKTHI, NCIIOJIb3yeMblE B OMOTEXHOJIOIMH, — KJIETOUYHBIE M TKAHEBBIE KYJIBTYPbl, MUKPOOPTaHU3MBI; X XapaKTepHCTHKA. TpaauiiioHHass OMOTEXHOJIOTH: XJIeOoedeHune, noJydeHne
KHCJIOMOJIOYHBIX IIPOJIYKTOB, BUHOIeME. MukpoOuonornueckuii cuaTes. O0bEeKTh MUKPOOHOIOrHYecKUX TexHoorui. [IponsBoacTBo Oenka, aMHHOKHCIIOT M BUTAMHHOB.

Co3faHue TEXHOJNOTMH U MHCTPYMEHTOB LEJNEHANpPaBICHHOTO WM3MEHEHHMsS U KOHCTPYHUPOBAHUS T'€HOMOB C LEJBIO IMOJIyY4eHHs OPraHM3MOB U HX KOMIIOHEHTOB, COJEpXKAIUX He
BCTpEUAIOIINECs B IPUPOJIe OMOCHHTETHYECKHE ITyTH.

Krnerouynas mmxenepus. MeTonsl KyJabTyphl KIETOK M TKaHeH pacTeHHH M >kMBOTHBIX. KpnoOanku. Comarmueckas ruOpuamM3anyis U coMaTHdeckuii smOpuorenes. Mcnosip3oBanue
TalUIONJIOB B CENEKIUH pacTeHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonb3osanue MOHOKIOHANbHLIX U NOJIUKIOHANbHGIX anmumen 6 meouyuHne. VICKyCCTBEHHOE OIUIOJOTBOPEHHE.
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PexoHCTpyKIMsI SHIEKIETOK M KJIOHUPOBAHHE >XMBOTHBIX. METOA TpAHCIUIAHTALMH SIIEP KIETOK. 1exHonocuu 0300po6NeHus, KyIbMUeUpOGaHUus U MUKPOKIOHANLHO20 PDA3MHONCEHUS
CeNbCKOXO3ANUCMBEHHBIX KYIbIMYD.

XpoMOcoMHasl ¥ TeHHast MHXXeHepHs. VICKyCCTBEHHBIH CHMHTE3 TeHa W KoHcTpyupoBaHue pekoMmObunanTHBIX IHK. Cosoanue mpanceennvix opeanusmog. JJOCTHKEHHUS N MEPCIIEKTHBbI
XPOMOCOMHOH 1 T€HHOW HHKEHEPHH. DKOJOTHIECKHIE ¥ ITHIECKUE MPOOIeMbl TCHHONH HHKEHEPHH.

Menuuunckue 6uorexHonoruu. [locrreHomuas nuudposas MenunuHa. [11P-nquarnoctuka. MeTabosOMHBIN aHaNK3, TeHOLEHTPUYECKUI aHaIN3 MPOTEOMa YellOBEKa JJIsl OLEHKH COCTOSI-
HUSI €ro 370poBbs. lcronb3oBaHHE CTBOJOBBIX KIETOK. TapreTHas Ttepanus paka. 3D-OuouHXeHepust Al pa3paOOTKH (YHAAMEHTAJIbHBIX OCHOB MEIHMLMHCKUX TEXHOJIOTUH, CO3maHus
KOMIUIEKCHBIX TKaHEH COYeTaHnEeM TeXHOJIOTMH TPEXMEPHOTo OMonpUHTHHTA U cKaddoanHra Ui peieHus 3a1a4 NepcoHaNIN3POBaHHON MEINIIMHBIL.

Co3/1aHre BEKTOPHBIX BaKIMH C LEJNbI0 oOecredeHuss KOMOMHUPOBAaHHOW 3amuThl 0T Bo3Oyauteneii OPBU, ycTaHOBIeHHE MOJICKYJISAPHBIX MeXaHM3MOB (yHkunonuposanus PHK-
COJIeprKallX BUPYCOB, BBI3BIBAIOLIMX 0CO0O0 OIacHbIe 3a00JIeBaHUs YeI0BEeKa U )KUBOTHBIX.

JdeMoHncTpanuu

Tabmums! n cxemsl: «/cmoap30BaHNEe MUKPOOPTaHW3MOB B IPOMBIIIIIEHHOM IIPOU3BOACTBEY, «KieTounas nHxKeHepus», «[ eHHas HHXECHEPHUS.

JlaGopaTopHble H MpaKTHYeCKUe PadoThI

1. JTaboparopHas padota «/3ydeHne 00BEKTOB OMOTEXHOIOTHIY.

2. IlpakTnueckast pabota «IlomydeHne MOIIOYHOKHCIBIX IIPOAYKTOBY.

3. Buneoskckypeust «brnorexHom0THs — BasKHEHIIas MPOM3BOANTENbHAS CHIIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE TIPOU3BOZCTBO)».

11 KJIACC

Pa3gen 1. 3aposkaenne ¥ pa3BUTHE 3BOJTIOLHOHHBIX NPeACTABJICHUI B 0M0JI0T UM

DBomtoninonnHas teopus Y.JlapsuHna. [Ipennocbuiki BOSHUKHOBEHUS NapBuHU3MA. JKU3Hb U Hay4Has JesTenbHocTh Y. JapBuHa.

JIBKyiine cuitbl 3BoJOIMK BUAOB 110 Y.J/lapBuHy (BBICOKAsi HHTEHCHBHOCTh Pa3MHOXKEHHS OPraHW3MOB, HACIIEICTBEHHAs M3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBIH U
HCKYCCTBEHHBII 0TOOD).

Odopmienne cuaTeTHIecKoit Teopun dBomorun (CTD). Helttpansnas Teopus sBomtorui. CoBpeMEeHHas YBOJTIOIMOHHAS OHOJIOTHS. 3HAUYSHHUE SBOJIIOIUMOHHON TEOPHH B (POPMUPOBAHUH
Hay4YHOH KapTHHBI MUDA.

JdeMoHncTpauuu

Hoptpersl: Apucrorens, K.JIunnent, XK.b.Jlamapk, 2.2K.Cenr-Unep, XK.Krosbe, U.dapsun, C.C.Herepukon, .U .I1mansraysen, Jx. Xonaein, . K.benses.

Tabmumer u cxemsl: «Cuctema sxuBoit puposl (mo K.JInuaHe)», «JlecTHuIa *%uBBIX cymecTs (1o Jlamapky)», «Mexanu3M (GOpMHUPOBAHUS MIPHUCIIOCOOICHUN Y PACTCHHUIA W )KHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta myremectsus U.J[apsunay, «Haxomgku Y.JJapsunay, «@opMer 00prOHI 32 cymecTBoBaHme», «Ilopoasl roxydeit», «MHOrooOpa3ue KyIbTYpHBIX (OpM
KarycTeD», «Ilopopl JOMaITHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (10 Y./lapBuHY)», «CxeMa COOTHOIICHUS JBIKYIIUX CHJI IBOJIOIUI», «OCHOBHBIE TIOJ0KEHUS CHHTETHYECKOI
TEOPHUH IBOJIOIUI.

Paznen 2. Mukpo3IBoIonust 1 €€ pe3yJabTaThl

[Momynaius kKak 31eMEHTapHas eIUHMIA HBOTIOIMHA. COBpEeMEHHBIC METOABI OLIEHKH T'€HETHYECKOTO PasHOOOpas3Hs M CTPYKTYpHl MOMyJsiuil. 3MeHeHne reHo(hoHIa NOMYJISIMNA KaK
3JIeMEHTapHOE BOJIIOIMOHHOE SIBJIEHHE. 3aKOH reHeTndeckoro pasHoBecus k. Xapau, B.BaitaGepra.

DremMeHTapHble (aKTOPbI (IBIKYIIHME CHIIBI) IBOJIOUMH. MyTrannoHHbli nporecc. KomOuHaTiBHas M3MeHUnBOCTh. [lpeiid reHoB — ciiy4aiiHble HEHANpaBJICHHbIE M3MEHEHHUS! 4acTOT
aeneld B nomynsnusix. D¢ ekt ocHoBarens. Dghgexm Gymouiiounozo copnviuwka. CHudicenue 2eHemuieckozo pasHoobpasus: npuyunvl u creocmeust. llpossnenue s¢pgexma opeiigpa zenos 6
bonvuux u manvix nonyasayuax. Murpanuu. M3omsmust nonysisnuid: reorpadudeckas (IpocTpaHCTBEHHAs ), Ononornueckas (pernpoayKTHBHAS).

EcrecTBeHHBI 0TOOp — HampaBisiomui (Gakrop 3Bosorud. POpPMBI €CTECTBEHHOTO OTOOpa: ABWXKYLIMH, CTaOWIM3MPYIOUIMH, paspbiBarommi (nu3pyntusHelid). [TonoBoit otop.
Bo03HUKHOBEHUE U 3BOMNIOLNS COLUAIBHOTO NOBECHHUS )KUBOTHBIX.

[TpucnocoOneHHOCT OPraHU3MOB KaK PE3yJIbTaT MUKPOIBOIIOIMK. BO3HHKHOBEHHE NMPHUCIOCOOIEHUH y oprann3mMoB. ApoMopdo3bl U uauoasanTayu. [IpuMepsl npucnocodiaeHuii y
OpraHu3MoB: Mopdostornyeckne, GU3N0IOoTrHIecKre, OMOXUMHUIECKHE, TToBeieHIeCKHe. OTHOCHTEIBHOCTh TPUCIIOCOOJIEHHOCTH OPraHu3MOB.
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Bun, ero kpurepuu m cTpykrypa. BmmooOpasoBaHme Kak pe3yiabTaT MHUKpPOIBOMIONMH. M3omamus — kimroueBoil daktop BumooOpazoBaHus. IlyTm m cmocoObl BHI000pa3oBaHUS:
ajonaTpuaeckoe (reorpadudeckoe), CHMIIATPUIECKOoe (IKOJIIOTHYECKOE), «KMTHOBEHHOE» (MOJUILIONAN3ANNS, THOpHAN3aIst). JIHTeTbHOCTD IBOTIOIIOHHEBIX MPOIIECCOB.

MexaHI3MBI GOPMHUPOBAHUA OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON GMONIOTHN B pa3pabOTKe HAYYHBIX METOAOB COXpaHEHUS OHOpa3sHOOOpa3us. MUKpPOIBOIIONNS U KOIBOJIONMS MApa3sHTOB M UX X03s55eB. MeXaHU3Mbl ()OPMUPOBAHUS
YCTOHYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPBHOBI C HEH.

JdeMoHcTpanuu

Ioptpertsr: C.C.UerBepuxos, 3.Maiip.

Tabmunbl U cxembl: «MyTalMoHHas M3MEHYMBOCTH», «[lomynsunoHHas cTpykTypa Buaa», «Cxema NposBIEHHS 3akoHa Xapau—BaiinOepra», «/IBHKyIIue CHIIBI SBOJIOLUMY,
«JKoyNoruuecKas M30JIMs NONYJSIIUH ceBaHCKOW (openny», «['eorpaduueckas M30JSAIMS JTUCTBEHHHIBI CUOMPCKOW M JIMCTBEHHUIBI JAypcKoit», «llomynsiuoHHBIE BOJHBI YHCICHHOCTH
XHIIIHUKOB U KePTB», «CxemMa JeHCTBUS eCTECTBEHHOTO 0TO00pay, «DopMbl 60pHOEI 3a cyniecTBOBaHKEY, «HIyCTpHaIbHBIN MenaHn3mMy, «KuBble nckonaeMbiey, «[I0KpOBUTEIECTBEHHAs OKpacKa
XKHUBOTHBIX», «lIpemynpexnaromas okpacka XHBOTHBIX», «Du3nonorudeckue agantanum», «lIIprcrnocoGneHHOCT OPraHU3MOB M €€ OTHOCHTENbHOCTEY, «Kputepun Bumay», «Buasl-IBONHUKIY,
«CtpyKTypa BHIA B mpupoae», «CrnocoOsl BumooOdpazoBanms», «I eorpadudeckoe Bum000pa3oBaHne TPEX BUIOB JaHIBIIICH», «DKOJOTHYECKOE BHI000Pa30BaHUE BUAOB CHHUID, «llomurionabt
pacteHmit», «KamycTHO-peaedHbIi THOPHITY.

Ob6opynoBanune: repbapuy pacTeHUH; KOJUIEKIMM HACEKOMBIX; Yydela ITHUIl M 3Bepeil ¢ mpuMepaMu pa3iM4HbIX MPUCIIOCOOICHHH; Yydena NTUIl M 3Bepell pasHBIX BHJOB; repOapuu
pacTeHuit OMM3KUX BHIOB, 00Pa30BaBIINXCS PA3THMIHBIMHU CIIOCOOAMHU.

JlabopaTopHble M NPpaKTHYeCKHe PAdOThI

1. JlabopatopHast paboTa «BbIsSBICHHE H3MEHYHBOCTH y 0CO0CH OHOTO BHIAY.

2. JJaboparopnasi padota «[IpucrnocoOyieHHs: OpraHU3MOB U X OTHOCHTEINIbHAS 11€7eCO00PasHOCTbY.

3. JlaGoparopnas pabora «CpaBHeHHE BHIIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Pa3gen 3. MakposBoJonus 1 eé pe3yabTaThl

MeToabl U3y4eHUsT MAKPOIBOJOIUH. [TaICOHTOIOrMYECKUE METO/IBI H3YUCHHUS IBOIIOIMHU. [lepexomabie GOpMBI B HUITOTEHETUICCKHIE PSIIBI OPTaHU3MOB.

Buoreorpaduueckue MeTonsl n3ydeHus spomonnu. CpaBHeHne (Gopsl 1 GayHsl MaTepUKOB M 0cTpoBOB. broreorpaduyaeckue obmacti 3eminn. BUapl-oHIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHE W CPaBHUTEIHHO-MOPQOIOTHUECKHE METOJbl M3YUCHHS 3BOJIOIMHU. | eHeTHdeckne MeXaHW3Mbl HBOJIOLUM OHTOT€HE3a M IOSBJICHHS 3BOJIIOIHOHHBIX HOBIIECTB.
I'omostornyHbIe ¥ aHAJIOTWYHBIE OpraHbl. PynMeHTapHbIe OpraHbl U aTaBU3MBI.

MonekynsipHO-TeHeTHYECKHE, OMOXMMHYECKHE M MaTeMaTHYeCKHe METOJbl W3y4YeHHs HBOMIONMH. [omonorumuHble TeHbl. COBpeMEHHBIE METOJbI MOCTPOSHHS (PHUIOTeHETHUECKUX
JIepEBHEB.

XpOMOCOMHBIE MYTAITHH ¥ SBOJIOLUS TEHOMOB.

OO0ume 3aKOHOMEPHOCTH (IIpaBuIia) 3BOJIONUH. [Ipunyun cmensvt ynxyuil. HeoOpaTUMOCTh 3BOIONWN. ATaniTUBHAS panuaius. HepaBHOMEPHOCTh TEMITOB 3BOJIOIUH.

JdeMoHcTpanuu

Ioptpetsr: K.M.bap, A.O.Kosanesckuii, @.Mromnep, 3. ekkenb.

Tabnuupl u cxembl: «DUIOTCHETHYECKUI PSIJI JIOMIAN», «APXEONTEPUKCY, «3Bepo3yOsie siepb», «Crerouedains», «PuHHOGUTHY, «CeMeHHbIe TanopoTHUKNY, «buoreorpaduueckue
30HBI 3CMHI/I)), «I[peﬁ(b KOHTHHCHTOB), ((PCJ'II/IKTBI», «HagannHbIe cTaguu 3M6pI/IOHaJ'H)HOFO Pa3BUTHA TTO3BOHOYHBIX KHUBOTHBIX), «["'oMonoruuHble ¥ aHAJOTHYHbBIE OpraHbl», ((Py)II/IMeHTI)I»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YEIIOBEKA U IINMITaH3e», «[ TaBHbIC HAIPABJICHUsI HBOIIOLUIY, «O01I1e 3aKOHOMEPHOCTH 3BOJIIOLIANY.

OO6opynoBaHue: KOJUICKIMH, TepOaphy, MYJSDKH HCKOIAeMBIX OCTAaTKOB OPTaHM3MOB; MYJISDKM T'OMOJIOTMYHBIX, aHAJOTMYHBIX, PYAMMEHTapHBIX OPraHOB W aTaBU3MOB; KOJUIIEKLIUH
HACEKOMBIX.

Pa3gen 4. Ilponcxoxxaenne U pa3BUTHE *KU3HA Ha 3emJe

Hayunble TUIOTE3bl NMPOMCXOXKAEHHS XHM3HM Ha 3emsie. AOHoreHes M maHcnepMus. JloHaydHble NpEICTaBICHHS O 3apOXKIACHHM XHM3HM (KpEealoHM3M). [HIore3a MOCTOSHHOTO
caMo3apOoXK/ICHNS JKU3HH U e€ onpoBepikeHue onbiTaMu @.Pean, JI.Cniasmannany, JI.ITactepa. [IponcxoxneHne >KU3HA ¥ acTpOOHOIOTHSI.
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OCHOBHBIE 3TaIbl HEOPTaHWIECKOH 3Bomonny. [lmanerapaas (TeoormyecKkas) SBONIONUSA. XUMAYEeCKas SBOMIONUA. AOHOTCHHBI CHHTE3 OPraHMYECKNX BEIIECTB M3 HEOPTaHMIECKHUX.
Onsir C.Mmutepa u I'.JOpu. O6pa3zoBanue monmmmepoB n3 MoHomepoB. KoarepBaTtraas rumote3a A.WM.Onapuna, runoresa nepsuaHoro O0ymnboHa [Ix. XomnaeitHa, reHeTndeckas rumnoresa I.Mémnepa.
Pu6oznumer (T.Yek) u rumoresa «mupa PHK» V.I'unbepra. @opmupoBanue MeMOpaH U BOSHUKHOBEHHE TIPOTOKICTKH.

Uctopus 3emmm u mMeTonsl e€ m3ydeHHs. VckomaeMble OpraHMYecKHe OCTaTKH. | eoxpoHosorus u e€ meronsl. OTHOCUTENbHAS M abCOMOTHAS TeOoXpoHOIoTHs. [ eoXxpoHoIoTHUecKas
LIKaja: S0HbI, 3PbI, MEPUOABI, JTTOXH.

HauanpHble 3Tanbl opraHndeckod 3BOMONMHU. [losiBIeHHE W IBOJIONMS MEPBBIX KJIETOK. DBOMIOLUS MeTabonu3Ma. BozHMKHOBeHHE mepBbIX dkocucteM. CoBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKY KaK aHaJor MepBbIX Ha 3emie coobiectB. CtpomMaronutsl. [IpokapHOTHI M 3yKapHOTHI.

[MpoucxoxneHne s3ykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE MPOHUCXOKACHHE BHPYCOB. I[IpOMCXOXKIEHHE MHOTOKJIETOYHBIX OpraHW3MOB. BO3HHUKHOBEHHWE OCHOBHBIX TIpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOIMY BBICHIMX pacTeHnid. OcHOBHBIE apoMop(o3bl pacTeHul. Beixox pacrenuil Ha cyury. [losiBieHHe cOpOBBIX pacTeHUH U 3aBoeBaHuEe UMM cymd. CeMeHHbIe
pactenus. [IponcxoxaeHne IBETKOBBIX.

OCHOBHBIE 3Talbl 3BOJIONHUA XKUBOTHOTO Mupa. OCHOBHBIE apoMop(03bl KUBOTHEIX. BeHnckas ¢ayna. KemOpuiickuii B3ppIB — TIOSBICHHE COBPEMEHHBIX THIIOB. IlepBhie XOpAOBBIE
KUBOTHBIC. JKU3HB B BOAe. DBONIOIUA MO3BOHOUYHBIX. [Ipomcxoxkaenne ampuOmii u pentmiawmid. [IpowcxoxneHne MICKONUTAOMMX W NTHH. [lpuHImm kirodeBoro apomopdosa. OcBoeHme
0€eCII03BOHOYHBIMH U TTO3BOHOYHBIMH KHBOTHBIMH CYIITH.

Paspurne xm3HM Ha 3emiie 1O 3paM M IepHOIaM: apxei, MpoTepo30i, Mmaneo30i, Me3030H, KaitHo30#. OOmIas xapakTepHUCTHKa KIMMaTa M Te0JIOTHYeCKUX mporeccoB. [losBieHne u
pacIiBeT XapaKTepHBIX OPTaHU3MOB. YTJIe00pa30BaHUE: €r0 YCIOBHUS U BIMSHIC Ha Ta30BEIH cOCTaB aTMOC(]EpHI.

MaccoBble BEIMUPAHUS — SKOJIOTHYECKHE KPU3UCHI MpoIIoro. IIpuunHel U ciencTBUS MacCOBBIX BhIMUpaHHUH. COBPEeMEHHBIN HKOJIOTHUECKUI KpH3HC, ero ocobeHHocTH. [IpobGnema
coxpaHeHHs1 Onopa3HooOpa3us Ha 3emie.

CoBpeMeHHas cucTeMa opranundeckoro Mupa. [Ipuniune! kiaccudukanmuu opranu3mMoB. OCHOBHbBIE CHCTEMAaTHYECKUE IPYIIIBI OPTraHU3MOB.

JdeMoHcTpanuu

Ioptpetsr: ®.Penu, JI.Cnannanuany, JI.ITacrep, N.M.Meunukos, A.W.Onapun, J[. Xonzaeiin, I'.Mémnep, C.Mumnep, I'.}Opu.

Tabmumer u cxemsl: «Cxema ombita @.Pemn», «Cxema ombita J.ITactepa mo mM3ydeHHIO caMoO3apoXAeHUs Xu3HI», «Cxema omeita C.Mwmmiepa, [.lFOpu», «OTambl HeopraHn4IecKoit
sBoIIOINHY, «['eoxpoHONIOTHYeCcKas mKaita», «HadanpHbIe 3Tambl OpraHUYecKOl 3BoonnNY, «CxeMa 00pa3oBaHUSA SYKapHOT MyTEM cUMOHOTeHe3a», «CHucTeMa XUBOU MpHpoasl», «CTpocHne
BHpYyca», «KApoMopdo3bl pacTeHui», «PUHHOGUTED), «OTHOKIETOYHBIC BOAOPOCT, «MHOTOKIETOYHBIE BOAOPOCINY, «Mxmy», «IlamopoTHUKNY, «I 00CEeMEHHBIE pacTeHUN», «OpraHbl IBETKOBBIX
pacteHmit», «Cxema pa3BUTHS JXHBOTHOTO MHPa», «ApoMopho3sl KHUBOTHBIX», «[Ipocreiimue», «KumeunomonoctHeiey», «[lnockme uepBm», «UmeHucroHOrHEe», «PHIOB», «3€MHOBOIHEICY,
«IIpecMmbikaroutuecsy, «IItuupy, «Maekonurawumuey, «Pa3BUTue KU3HU B apXeHCKOM apey, «Pa3BuTueE )XU3HU B IPOTEPO30MCcKON 3pey, «Pa3BUTHE )KU3HU B MANIE030MCKON 3pe», «Pa3BuTHe KU3HU
B M€3030HCKOH 3pey, «Pa3BuTue )X1U3HU B KaltHO30HCKOH pe», «CoBpeMeHHasi cUcTeMa OpraHuyeCKOro MUPay.

O6opynoBaHue: repOapuu pacTeHUH pa3IMYHBIX OTAEJIOB; KOJIJIEKIIMHM HACEKOMBIX; BIIQXKHBIE IPEMaparhl XUBOTHBIX; PAKOBHHBI MOJUIIOCKOB; KOJUIEKIIMM HIJIOKOXHX; CKEJETHI
MTO3BOHOYHBIX KHUBOTHBIX; dydesia NITHUII U 3Bepeil; KOJUIEKIINH OKaMEHETIOCTEH, TOJIE3HBIX CKOMAEMBIX; MYJIS’KH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

JlabopaTopHble M MpaKTUYecKHe padoThl

1. BupryanbHas naboparophasi padora «MonenupoBanue onsiToB Muiepa—IOpu 1o n3ydeHnto a0HOreHHOrO CHHTE3a OPraHMYeCKUX COSIMHEHHI B IEPBUYHOMN aTMocdeper.

2. JlJaboparopHast pabota «/3yueHre 1 orMcaHre UCKOMIAeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

3. Ilpaktuueckas pabota «3ydeHne 0ocOOEHHOCTEH CTPOEHHsI paCTeHUI pa3HBIX OTIENOBY.

4. IIpaktudeckas padota «/3yueHne 0coOEHHOCTEH CTPOCHUSI TO3BOHOYHBIX KUBOTHBIXY.

Pazpen S. Ilpoucxoxkaenune 4ejioBeKa — aHTPONOTeHe3

Pa3zpensl u 3aaun aHTPONOJIOTUU. METO/AbI AaHTPOTIONIOTHH.

CraHOBJICHHE MIPEICTAaBICHUN O IPOUCXOXKIEHUH YenoBeka. Penuruosnsie Bo33peHus. CoBpeMeHHbIe HayYHbIe TEOPUH.

CXO0/ICTBO YeJI0BeKa C KMBOTHBIMHU. CHCTEMaTHYECKOE MOJI0KEHHE YeloBeKka. CBHIETENLCTBA CXOJICTBA YEJIO0BEKa C )KUBOTHBIMHU: CPAaBHUTEIBHO-MOP(OIIOTHYECKHE, SIMOPHOJIOTHIECKHE,
¢u3nonoro-onoxuMmudYeckue, nopefaeHdeckre. OTINYUS YeJI0BEKa OT KHUBOTHBIX. [IpIMOXOXKACHHE M KOMIUIEKC CBSI3aHHBIX C HUM IIPH3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta M BTOPOI CHTHAIBHOM
CHCTEMBI.
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JIBmxymue cuitel ((hakTophl) aHTPOIIOTeHe3a: OHOJIoTHYeCKHe, colmanbHbie. COOTHOIICHHE OMOJOTHIECKIX U COITUATBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaINW AaHTPOTIOTeHe3a. PaHHME Ye0BeK0oOpa3HbIe 00e3bsHbI (TIPOKOHCYIBI) M paHHHUE ITOHTHABI — OOIIHE MPEIKH YeI0BEKOOOPa3HBIX 00€3bsH U JII0/IeH. ABCTPAIONIUTEKH
— IBYHOTHE NpeIKH Jroeil. UeToBeK yMenbli, TepBhle H3TOTOBICHU OpyAuid Tpyna. YemoBek MpsMOXOASIINHA 1 IepBhIi BBIXO JIto/ei 3a nmpeaensl Adpuku. UenoBek reiiens0eprekuii — o0
MPEIOK HEaHJIEPTAIBCKOTO YEJIOBEKAa M YEIOBEKAa PasyMHOTro. UenoBek HeaHAEPTaIbCKUH KakK BHUJ JIIOJCH XOJIOZHOro KiauMara. YenoBeK pa3yMHBIN COBPEMEHHOTO THIIA, ICHHCOBCKHH YEIOBEK.
OcBoeHne KOHTHHEHTOB 3a npeaenamu AQpuku. [laneoreHeTika u naneoreHOMHUKa.

DBOJIIOIMS COBPEMEHHOTO YelloBeKa. ECTecTBeHHBIN OTOOp B MOMYISIMAX 4YeaoBeKa. MyTallMOHHBIN npouecc u moauMopdusM. [lomyasnuoHHbIE BOJNHBI, Apel( reHOB, MUTpalys H
<« QEKT 0OCHOBATENS» B HOMYJIALHUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue packl. [loHsTue o pace. bosbmie pacsl: eBponieonHas (eBpa3uiicKas), aBCTpasio-HerpouaHas (IKBaToOpHaIbHas), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u mytu
paccerneHusl yenoBeka Mo miuaHere. EqunHcTBO yenoBedeckux pac. HayuHas HecOCTOATENBHOCTh pacu3Ma. IIpucrocoOneHHOCTh 4esloBeKa K pa3sHbIM YCIOBUSM OKpYyXKarollei cpensl. BnusHue
reorpaduueckoii cpeabl u apeiida reHoB Ha MOP(HOJIOTHIO U (HU3HOJIOTHIO YEIOBEKa.

MexIucuuIIMHapHBIE METOAbl B (hpr3ndeckoil (OMOIOTHYEeCcKO) aHTPOIOJIOTHH. DBOJIOLHOHHAS AHTPOMOJOIUS M IMAlICOAHTPOIIONIOTHS YEJIOBEUECKUX MOy sinuii. brnoconnansHbe
HCCIIEJOBaHMS IPUPOAbI YeToBeKa. McenenoBanre KO3BOMIOMH ONOJIOTHYECKOTO U COIIMAIBFHOTO B YEIOBEKE.

JdeMoHncTpauuu

Hoptpetsr: Y. [MapBuHn, JI.JIuku, S.4.Porunckuii, M.M.I"'epacumos.

Tabmunbl 1 cxeMbl: «MeTOoAbl aHTPOIOJIOTHI, «] 0JIOBHON MO3r dYesnoBekay, «emoBekooOpa3Hble 00e3bsHbBI», «CKEelIeT YeloBeKa W CKENIeT IIMMIIaH3e», «PyIUMEHThI U aTaBU3MBD»,
«/IBIXKyIIne CHIIBI aHTPOIOTEHE3a», «JBOIIONMOHHOE APEBO YEIOBEKa», «ABCTpalomHTEK», «UenoBek ymenslit», «UenoBek mpsMoxomsmuiiy, «JleHncoBckui yenoBek» «Heanmepranbip»,
«KpomaHboHIIB», «IIpenku yemoBekay, «TaIbl IBOIIONHUN YeTI0BeKay, «Packl yeroBekay.

OO0opynoBaHue: MYJSDKA OKaMEHEIOCTEeH, MpeJAMETOB MaTepUalIbHOM KyJNbTYpbl NPEOKOB 4YeJoBeka; pernpoaykuuu (dororpadun) xapTHH ¢ MHOOJOTHYECKHMH M OHOJICHCKUMU
CIOKETaMU MPOUCXOXKIICHUs YesoBeKa; GpoTorpaduu HaX0IOK HCKOMAEMbIX OCTATKOB UEJIOBEKa; CKEJIET YeJIOBEKa; MOJIENb Yeperna YeloBeKka U Yeperia MIMMIIaH3€e; MOJIeIb KHCTH YeJIOBEKa U KUCTH
HIMMIIaH3€; MOAETH TOpca MPEIKOB YeIOBeKa.

JlabopaTopHble M MpaKTHYecKHe PadoThI

1. JJaboparopHas padota «/3y4yeHre 0cCOOCHHOCTEH CTPOEHHS CKEJIeTa YeIOBEKA, CBI3aHHBIX C MPSIMOXOXKICHHEM).

2. IlpakTnyeckast pabota «V3yueHne SKOJOTHIECKUX aanTalui YeIoBeKay.

Paspgen 6. DxoJi0rusi — HaAyKa 0 B3aMMOOTHOLLIEHUSIX OPraHM3MOB U HAJOPraHM3MEHHBIX CHCTEM € OKpPY:Kaloleil cpenoi

3apoxaeHue u paszputHe dKonoruu B Tpymax A.l'ymbGompara, K .®.Pynpe, H.A.CeBeprioBa, O.I'ekkens, A.Tencnu, B.H.Cykauépa. Pa3nmensr u 3amaun sxonorun. CBS3p KOJOTHH C
JIPYTUMH HAyKaMHU.

Mertonp! skonoruu. [lonesble HaOmMOAEHUS. DKCIEPHUMEHTHI B 9KOJOTHH: MPUPOJIHbIE U JlabopaTtopHble. MoaennpoBaHue B KOJOTHH. MOHUTOPHHT OKpY)KalOIIEH cperpl: JOKAIbHBIH,
PETHOHANBHBIN U T100aNIbHBIH.

3Ha4yeHrne HKOJOTHMYECKUX 3HAHUM U 4elloBeKa. DKOJOTHYECKOe MHPOBO33pPEHHE KaK OCHOBA CBs3€il uenoBeuecTBa ¢ NMpHUPOaoiH. POpMHpPOBAaHHE 3KOIOTHYECKOH KyIbTYpHI H
9KOJIOTHUECKOM TPaMOTHOCTH HaCEJIeHHUS.

JdeMoHcTpanuu

Ioptpetsr: A.I'ymbonear, K.®.Pynse, H.A.CeBepuos, O.I'exkens, A.Tencnu, B.H.Cykaués.

Tabmuret u cxembl: «Paznensl skonorumn», «MeTo bl HKOJIOTHINY, «CXeMa MOHUTOPUHTA OKPYKAIOIIEH cpebl».

JlaGopaTopHble M NpaKTHYeCKHE Pa0OThI

JlabopartopHras pabota «/3yueHne METo10B IKOJIOTUIECKUX HCCIICTOBAHUMY.

Pa3gen 7. Opranusmsl 4 cpega 00UTaHUA

Okosorndyecknue (akTopbl M 3aKOHOMEPHOCTH MX JedcTBus. Kiaccmdukamust skonorndeckux (akTopoB: abMoTHUeckue, OMoTHueckue, aHTponoreHHole. OOIIuMe 3aKOHOMEPHOCTH
JieiicTBuA sKostorndeckux ¢aktopos. [Ipasuno muanmyma (K.Inpenrens, F0.JInbux). TonepanTHOCTE. DBpHOHOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue Qaxkrtopsl. CBET Kak IKOJOTHYecKuil ¢axrop. [lelicTBHE pa3sHBIX Y4acTKOB COJHEYHOI'O CIIEKTPa HA OPraHU3Mbl. JKOJIOTMYECKHE TPYNIbl PACTCHWH M JKUBOTHBIX IO
OTHOIICHHIO K cBeTy. CUTHAJIbHAS POJIb cBeTa. DOTONEPHUOIN3M.
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Temmeparypa kak dkoJorudeckuii pakrop. JeficTBue TeMmepaTypsl Ha OpraHu3Mbl. [IOHKHIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIC U CTEHOTEPMHBIC OPTaHU3MBI.

BrnaxxHocts kak 3xojormueckuii (akrop. IlpucmocoOiieHust pacTeHHil K MoaepKaHHI0 BomHOrO Oamanca. Kiaccmdpukamms pacTeHHH Mo OTHOImIEHWIO K Boze. IlpucmocoOienus
KIBOTHBIX K N3MEHECHHIO BOTHOTO PEKIMA.

Cpenbl oOWTaHHS OpPTaHW3MOB: BOJHAs, HA3eMHO-BO3AYINHAs, MMOYBEHHAs, TTyOMHHAs IOMNOYBCHHAS, BHYTpHOpPTaHU3MEHHas. (DU3UKO-XMMHUYECKHE OCOOEHHOCTH cpell OOMTaHUsS
oprann3MoB. [IpucnocoOeHns OpraHu3MOB K )KU3HU B Pa3HBIX Cpeax.

buonoruueckue purmel. BHeniHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAUYHBIE PUTMBI. [Iprcnoco6IeHHOCTh OpraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HU.

JKuznenneie ¢opmbl opranu3MoB. [ToHsaTHE O XKu3HCHHOH (opme. JKuzHeHHBIC (OPMBI PACTCHUIL: JEPEBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHC TPABbI, OJHOJCTHHE TPAaBBI
JKuzHeHHBIC POPMBI KUBOTHBIX: THIPOOUOHTHI, TeOOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KHU3HH.

buotnyeckue ¢akropsl. Buapl OMOTHYECKHX B3aUMOJICHCTBHUI: KOHKYPEHIIMS, XWIIHMYECTBO, CUMOMO3 u ero Gopmel. [lapa3utusM, koomeparus, MYyTyaau3M, KOMMCHCAJIH3M
(kBapTUpPaHTCTBO, HaxJicOHMYecTBO). HeTpoduueckue B3amMoaeiicTBus (Tomudeckue, Gpoprueckue, Gadpudeckue). 3HaUCHUE OMOTUYECKUX B3aUMOJICHCTBUI ISl CYIIIECTBOBAHUS OPIaHU3MOB B
cpene obutanus. [IpuHIMIT KOHKYPEHTHOTO MCKITFOYCHNS.

JdeMoHcTpauuu

Tabnuier 1 cxeMbl: «DKOJIOTHYECKUE PaKTOPE», «CBETOBOM CIIEKTPY, «IKOJOTHUYECKIE TPYIIIBI KHBOTHBIX IT0 OTHOIICHHUIO K CBETY», « T eIIOKPOBHBIC )KUBOTHBIEY, «XO0JOJHOKPOBHEIC
KUBOTHBIEY, «DHU3MONOTHUECKUE ANalTallid XUBOTHBIX», «Cpenbl OOMTaHUS OpPraHM3MOB», «buonormdeckue pUTMED, <« Ku3HeHHBIC (OPMBI pacTeHHiD», «JKW3HEHHBIE (OPMBI KUBOTHBIX»,
«DKOCHUCTEMA MIHPOKOIMCTBECHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jecay, «Lemu muranusy, « XumHIIecTBOY, «Ilapasutmsmy», «KorkypeHms», «Cumonosy, «KoMMeHcammmy.

O6opynoBanue: repOapruu pacTEHUH U KUBOTHBIX, IPUCTIOCOOIICHHBIX K BIMSHUIO PA3IMIHBIX SKOJIOTUIECKHX (DAKTOPOB; repOapiy CBETONIOOUBBIX, TCHETIOOUBBIX W TEHEBBIHOCIHBBIX
pacTeHuil; CBETONMOOMUBEIE, TEHEMIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS]; repOapuu M KOJUISKIH TETUIOJIIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYHMBBIX pAaCTEHHH; Yydesia NTHII U 3Bepei;
repbapuu pacTeHni, OTHOCAIINXCS K TUrpoduTaM, kcepoduTam, Me30(puTaM; KOMHATHbIE PACTEHUS AaHHBIX TPYII; KOJJICKIIUH )KUBOTHBIX, OOMTAIOIINX B Pa3HbIX Cpeax; repOoapuu M KOJICKINU
pacTeHuil M KHUBOTHBIX, 00JIQIAIOIIMX YEPTAaMH MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSM YCJIOBHU JKHU3HH; repOapuy M KOJUIEKIMU PAaCTeHHH M YKMBOTHBIX Pa3JIMUHBIX KM3HEHHBIX (opMm;
KOJIJICKIUU )KUBOTHBIX, YYaCTBYIOIINUX B pa3JIMYHBIX OMOTHYECKHUX B3aHMO}1€ﬁCTBHHX.

JladopaTopHble M MPpaKTHYecKHe padoThI

1. JTaboparopHas padota «BrIsBieHHE IPUCTIOCOOTICHNH OPTaHU3MOB K BIIUSHUIO CBETa.

2. JlaboparopHas paboTa «BEIsSBICHHE IPUCITOCOOICHNN OPTaHU3MOB K BIHSHUIO TEMIIEPATYPEI».

3. JJaboparopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX MECT OOUTAHUS.

Paspgen 8. DxoJiorusi BUI0B M MOMYJISILMiA

DKOJOTHYECKHE XapaKTePUCTUKH MOMyJsanud. lomynsamus kak Ouonormdeckas cucreMa. Poib HEOTHOPOIHOCTH cpenbl, (PU3UUECKUX OaphepOoB M OCOOCHHOCTEH OWMONIOTHU BHIOB B
(hopMHUPOBaHUY TPOCTPAHCTBECHHON CTPYKTYPHI MOy rsiiuii. OCHOBHBIC TIOKA3aTENN MOy IISAIIH: YUCICHHOCTD, IUIOTHOCTh, BO3pPACTHAS U ITOJIOBAst CTPYKTYpa, POXKAAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUIPALHS.

DKOIOTHYECKast CTPYKTYypa MOnyJIAInu. OHEHKa YUCJIICHHOCTHU TOMYJIAIIUH. I[I/IHaMI/IKa onyJianun 1 eé peryisanus. buornueckuit MOTCHIMAJ TOITYJIAIHN. MOI[GHHpOBaHI/Ie JUHAMHUKHU
TIOMMYyJIAIIUH. KpI/IBI)Ie POCTa YUCICHHOCTHU TMOMYJIAIUH. KpI/IBI)Ie BbI)KHMBAHMNA. PerJ’IHHHH YHUCJICHHOCTH HOHyJ'IHHPIfI: PpoOJIb (baKTOpOB, 3aBUCAIIINX W HE 3aBUCAIIUX OT IIJIOTHOCTH. DKOJIOTHYECKHE
ctpateruu BUAoB (1- u K-ctparerun).

IMoustre 00 3KOJIOrMYECKON HuIle Buaa. MectooOutanue. MHOroMepHass Mojeidb dKkojoruueckor Humu JIx.M.XartunHncona. Pa3smepsl skosorndeckoil Humnu. [loTeHIuanpHas U
pcain30BaHHasA HUIIN.

Bun kak cucrema nonynsauuid. Apeanbl BUIOB. BUABI U UX )KU3HEHHbIE CTpaTeruu. DKOJIOTMUECKUE HIKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUSI 1 MUTPALIUN KUBOTHBIX. bUonoruueckue nHBa3uM 4y>KEPOIHBIX BUIOB.

JeMoHCcTpanuu

Hoptper: Jx.U.XaruuHCOH.

Tabnmumbl U cxembl: «IKOJOTHYECKHE XaPAaKTCPUCTUKU MOMyisium», «[IpocTpaHCTBEHHas CTPYKTypa MOMyISAIum», «Bo3pacTHble mupamMumbl momyisium», «CKOpOCTh 3acelCHHS
[IOBEPXHOCTU 3eMJIM Pa3INYHBIMU OpraHu3Mammuy, «Moaens sxojornueckord Huu k.M. XaTunHcoHay.

O6opynoBanue: repOapuu paCTCHHIA; KOJUICKIIMH KUBOTHBIX.
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JlaGopaTopHble H NpaKTHYeCKHe PadoThI

JlabopaTopnas pabota «IIpucrocoOeHus CEMSH pacTeHU K PacCeIeHUIo.

Paszgen 9. DxoJ10orust cood1mecTs. DKOJO0THYECKHE CHCTEMbI

CoobmecTBa oprann3MoB. brorieHo3 u ero crpykrypa. CBs3u MeXIy OpraHn3MaMH B OHOIIEHO3E.

Dkocucrema Kak oTkpbitas cucrema (A./x. Tencnu). DyHKIMOHANBHBIE OJIOKH OPraHM3MOB B 9KOCHCTEME: IPOAYLIEHTHI, KOHCYMEHTHI, pefyleHThl. Tpoduueckue ypouu. Tpoduueckue
uenu u cetd. Abnornyeckue 60ku sKocucTeM. [104BBI U MBI B 3KocHcTeMaX. KpyroBopoT BelecTB M MOTOK YHEPIHU B SKOCHUCTEME.

OCHOBHBIE TI0OKa3aTeNn SKOCUCTEMBI. briomacca U mpoykuus. IKOJIOrHYecKre MUpaMHIbI Yhces, 0HOMacChl M DHEPTHH.

HamnpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIeCCHH. [lepBUYHbBIE U BTOPHYHBIE CYKIIECCHH M MX NMPUYHMHBI. AHTPOIIOTCHHBIE BO3AEHCTBUS Ha CyKueccuu. KinrMakcHoe coo0-
mecTBo. buopasHooOpasue 1 moJHOTa KPYrOBOPOTa BELIECTB — OCHOBA YCTOWYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. DKocucmemsl 03€p U peK. IKOCUCmeMbl MOpell U 0Keanos. DKocucmemvl myHOp, 1ec08, cmenet, nycmuliib. AHTPOIIOTEHHBIE YKOCUCTEMBL. ATPO3KOCHCTEMA.
ArporeHo3. Pa3niuust Mexay aHTPOIIOT€HHBIMH ¥ MPUPOJHBIMH 3KOCHCTEMaMH.

Ypboskocucrempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoxackas ¢diopa um ¢dayna. CuHaHTpomu3amus Tropoickod ¢(ayHbl. buomormdeckoe M XO3sIiCTBEHHOE 3HAUYCHUE
arpo’KOCHCTEM M yPOOIKOCHCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPTaHM3MOB B SKOCHCTEMAaX. Poib kackadnozo s¢ghgpexma u 8uoo-30uguxamopos (Kioyegvix 61008) 8 YyHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPTUH U BEIIECTB MEXKITY CMEXHBIMU SKOCHCTEMaMH. Y CTOMYMBOCTh OPIaHU3MOB, MOIYJIALNA U SKOCHCTEM B YCIOBHSAX €CTECTBEHHBIX M aHTPOIIOTCHHBIX BO3/ICHCTBHUH.

Mexanusmbl 6030elicmeus 3a2pA3HEHUN PA3HLIX MUNOG HA CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbl IKOJIOSUHECKO20 HOPMUPOBAHUA
aumponozenHo2o 8o30elicmeusi. MeToaoJIoruss MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOT'CHHBIX DKOCHCTEM.

JdeMoHcTpanuu

Ioptpet: A.JIx.Tencnu.

Tabmunpl u cxembl: «CTpyKkTypa OHOIIEHO3a», «IKOCHCTEMa LIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOro jeca», «DyHKIMOHAIbHBIE TPYIIbl OPraHM3MOB B 9KOCHUCTEMEY,
«KpyroBopot BeliecTB B 3kocucteMe», «llenu nutanus (mactOMIIHAs, NETPUTHAs)», «DKOJIOTHUECKas MUpaMHa YUce», «IKOJorHyeckas nmupamuga Ouomacchl», « OKoJIOrnuecKas nupamuaa
sHeprum», «OO0pazoBaHue Oomoray, «[lepBuuHas cykmeccus», «BoccraHoBieHHe jeca mocie Imoxkapa», «JKOocHUcTeMa 03epay, «ArporeHo3», «KpyroBopoT BEIIECTB M IOTOK SHEPTHUH B
arporeHose», «[Ipumeps! ypboskocucTem».

Ob6opynoBanue: repdapuy pacTeHUI; KOJUIEKIIMA HACEKOMBIX; dydela IITHI] M 3Bepeil; repOapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTEHHH; aKBapUyM KaK MOJIENIb SKOCHCTEMBI.

JlabopaTopHble M NPpaKTHYeCKHe PAdOTHI

1. IlpakTnueckast pabota «M3yueHne n onucanue ypOooIKOCHCTEMBI.

2. JJaboparopHast padota «/3ydeHne pazHOOOpa3ust MEKMX OYBEHHBIX WICHHCTOHOTUX B Pa3HbIX KOCHCTEMaX».

3. DKckypeust «DKCKypCeHst B THITHYHBIH OnoreolieHo3 (B 1yOpaBy, Oepe3HsK, ellbHUK, HA CyXOJ0JIbHBIN WK MIOMMEHHBIN JIyT, 03€p0, 60JI0TO).

4. Dxckypens «KCKYpCHs B arpo’KOCUCTEMY (Ha MOJIe U B TEIIMYHOE XO3SHCTBO)».

Paznen 10. Buocdepa — riodanbHas skocucTreMa

Buocdepa — obmeruianerapuas 0007109Ka 3eMITH, T/Ie CYIIECTBYET MM CYIIECTBOBAJA JKU3Hb. Pa3BuTHe mpeacTaBiieHuit o onocdepe B Tpyaax J.3tocca. Yuenue B.M.BepHaackoro o
ouocdepe. Obnactu Ouocheps 1 e€ cocta. JKnupoe BeniecTBO OMOCheps! 1 ero QyHKIHH.

3aKOHOMEPHOCTH CymiecTBOBaHus Ouochepbl. OcobeHHocTn Ouochepbl Kak TI00aNbHONW HKOCHCTeMBI. J[uHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl BeliecTB u
OnoreoXMMHYECKHe LIUKIIBI (YIiieposa, a3ota). PUTMUYHOCTE siBIeHUH B 6uocdepe.

3oHanbpHOCTH OHochepsl. [lonsaTre o Gmome. OCHOBHBIE OMOMBI CYIIN: TyHAPA, XBOWHbIE JIeca, CMEIIaHHbIE U MINPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHBI, IyCTHIHH, TPOIIMYECKHUE Jieca,
BBICOKOTOpBs. Kimmar, pacTUTENbHBIH 1 )KUBOTHBIH MUP OMOMOB CYIIH.

CrpyKTypa 1 QyHKIHS )KUBBIX CHCTEM, OLIEHKAa X PECYPCHOTO IOTeHIHaNa 1 OMoChepHBIX (yHKIHHA.

JeMoHCcTpanuu

Ioptpetsi: B.M.Bepranckuii, O.3rocc.
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Tabymrer u cxemsl: «I'eochepsr 3emmmn», «KpyroBopot azota B npupoze», «kKpyroBopot yriepona B mpupoie», «KpyroBopoT kuciopoaa B mpupoae», «KpyroBopoT BoIsl B IPUPOICY,
«OcHOBHBIE OMOMBI cymmy, «Kinmarudaeckne nosca 3emmmy, «Tyaapay, «Taitray, «Cmemransli necy, «lupoxonarctBeHHbI ey, «Crenby, «CaBarHay, «[lycTeiHsy, « Tpomudeckuii mecy.

ObopynoBanue: repbapun pacTCHHN pa3HBIX OMOMOB; KOJUICKITUH KUBOTHBIX.

Pa3gen 11. YestoBek M OKpY:Kalolias cpeaa

DKOJOTMYEeCKHe KPU3UCH M WX TNPUYMHBL. Bo3AelCTBHE ueloBeka Ha Owocdepy. 3arps3HEHUE BO3AYIIHOHN cpenbl. OXxpaHa BO3Iyxa. 3arps3HEHHE BOIHOHM cpenbl. OXpaHa BOJHBIX
pecypcos. Pa3pymienne nouBsl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue Kiumara.

AHTpOTIOTeHHOE BO3JCHCTBHE HAa PACTUTEIBHBIN M KUBOTHBIH Mup. OXpaHa PacTUTEIBHOTO M KHBOTHOrO Mupa. OCHOBHBIC MPHUHIIMIIBI OXpaHbl mpupoabl. KpacHeie kauru. Oco6o
oxpansiemble mpupoansie Tepputopuu (OOIIT). boTannueckue caapl U 300JI0TMYECKUE TAPKH.

OCHOBHBIC TIPUHIIMITBI YCTOWYMBOTO PA3BUTHs 4YEJIOBEUSCTBA M MPHUPOJIBI. PalMoHaIbHOE MPHUPOJONOIH30BAHUE M COXpPAHCHHE OHOJOTHMYECKOro pasHooOpasus 3emuu. OOmiue
3aKOHOMEPHOCTH TJI00aIbHBIX SKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KPU3UCA U €TI0 BEPOSTHBIE MOCIEICTBUSI.

Pa3Burie METOZOB MOHHTOPWHTA Pa3BUTHSI OMACHBIX TEXHOTCHHBIX IPOLeccoB. Cucmemubie ucciedosanus nepexoda K pecypcocbepezaroweli U KOHKYPEHMOCHOCOOHOU dHepeemuxe.
buonoeuueckoe pasnoobpasue u duopecypcol. Hayuonanvroie ungopmayuontsie cucmemsl, obecneuugaroujue 00cmyn K uH@opmayuu no cOCMosaHuio omoenbHvix 8uoos u skocucmem. OcHogul
9IKOpeaburumayuy Kocucmem u cnocob6og 6opvowvL ¢ buonospescoeHusMU. Pekoncmpykyus MOpCKUX 1 HA3eMHBIX IKOCUCTIEM.

JdeMmoHncTpauuu

Tabmuuer 1 cxemsbl: «3arps3HeHHE atMocheps», «3arps3HeHue TUApocepbl», «3arps3HeHue MouBBD», «[lapHHKOBBIA 3PdekT», «Ocobo oxpaHIeMBbIe TPUPOIHBIC TEPPUTOPHUI,

«Mojenu yrnpasisieMoro MUpay.
Oo6opynoBanue: Gpororpaduu OXpaHsIeMbIX pacTeHUH 1 KUBOTHBIX KpacHoit kauru P®, KpacHoit kauru CBep yIOBCKOI 00JIaCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEJIMETA «BHOJIOTI' US»

IlesieBble OpHEHTHPHI Pe3YAbTATOB BocnUTaHMs HAa ypoBHe COO:

HanpaBneHnﬂ BOCIIHTAHUSA

IlesieBble OPHEHTHPBHI

1.I'paxxnaHCKO-TIaTPUOTHYECKOE
BOCITUTaHUE

1.1.3Harommii ¥ TOOSIIHIA CBOIO MaTyl0 POJUHY, CBOW Kpail, MMEIOIHiA peacTaBienue o Poqune - Poccun, ee Tepputopun,
PaCHOJIOKEHUH;

1.2.co3Haronuii MpUHAIEKHOCTH K CBOEMY HapOIy M K OOIIHOCTH TpaxkaaH Poccum, MposBISIONINA yBaXKEHHE K CBOEMY U APYTUM
HapoJaM;

1.3.MOHUMAIOIINI CBOIO COMPUYACTHOCTH K MPOIIOMY, HACTOSILEMY U OyAyIeMy poIHOro Kpas, cBoeit Pomunsl - Poccun,
Poccuiickoro rocynapctsa;

1.4.mornMaromuii 3Ha4eHNE TPAKJAHCKUX CHMBOJIOB (TOCYIapCcTBEHHAs cCMMBOJIMKa Poccrm, cBoero pernona), mpa3gHUKOB, MECT
MIOYUTAHUS TEPOEB U 3aIIUTHUKOB OTeuecTBa, MPOSIBIIAIONINI K HUIM yBa)KEHUE;

1.5.HMCIOHIPII>1 NEpBOHAYAJIBHBIC MMPEACTABJICHUA O IIpaBaX U OTBETCTBCHHOCTH YCIIOBCKA B O6HleCTBe, Tpa’)KaAaHCKUX IIpaBax U
00513aHHOCTSX;

1.6.mpuHNMArOIINH yJacTre B )KU3HH Kilacca, 00Ieoopa3oBaTebHOM OPraHU3alllH, B IOCTYITHOM 110 BO3PACTy COMAIHHO
3HAYMMOM JIeATEIbHOCTH.

2.JlyXOBHO-HpaBCTBEHHOE
BOCTIUTaHUE

2.1.yBaxkaromnuii 1yXOoBHO-HPaBCTBEHHYIO KYJIBTYPY CBOCH CEMbH, CBOCTO HapOia, CEMEHHBIC IIEHHOCTH C YI€TOM HAIlMOHAIBLHOM,
PEAUTHO3HON PUHATICKHOCTH;

2.2.CO3HAIOMUN IIEHHOCTh KKI0N YeTOBEUECKOM KU3HU, TPU3HAIOIIUNA WHIUBUYaTFHOCTh H TOCTOMHCTBO KaXKIOTO YEIOBEKA;
2.3.100posKeNnaTenbHbIN, MPOSBIISIONINN CONIEPEKUBAHNE, TOTOBHOCTh OKAa3bIBATh IIOMOIIIb, BHIPAXKAIONIUN HEITPUSTHUES TIOBEICHUS,
MIPUYUHSIONIETO (PU3HUECKU 1 MOPATBHBIN Bpel IPYTHM JEOISIM, YBAXKAIOIIMHA CTAPIINX;

2.4.yMerouui OLIEHUBATh NOCTYNKHU C O3UIMU UX COOTBETCTBHSI HDABCTBEHHBIM HOPMaM, OCO3HAIOIUN OTBETCTBEHHOCTD 32 CBOU
MOCTYIIKH.

2.5.Bafieronuii MpeICTaBICHUSIMI O MHOT000pa3uH sI3IKOBOTO M KYJIBTYPHOTO MpocTpancTBa Poccnu, nMeronuit
MepBOHAYAIIFHBIE HABBIKH OOIICHHUS C JIFOJIEMU Pa3HBIX HAPOIOB, BEPOHUCIIOBETAHUH.

2.6.CO3HAIOMUN HPABCTBEHHYIO M 3CTETUYECKYIO IIEHHOCTH JINTEPATYPhI, POTHOTO SI3BIKA, PYCCKOTO S3bIKA, MTPOSBIISIONINI HHTEPEC
K YTEHHIO.

3. OcTeTHYECKOE BOCIUTAHUE

3.1.cnoco0HbII BOCIPUHUMATD U YyBCTBOBATh MIPEKPACHOE B OBITY, IPUPOJE, HICKYCCTBE, TBOPUECTBE JIFO/ICH;
3.2.0pOsBIAIOIIMA HHTEPEC U YBAKEHUE K OTEUECTBEHHON U MUPOBOI XyI0XKECTBEHHON KYIbTYpE;
3.3.mposIBISAIONINI CTpeMIIEHHE K CAaMOBBIPAKEHHUIO B PAa3HBIX BUAAX XYI0’KECTBEHHOMN IeATEIHHOCTH, HCKYCCTBE.

4 .duznveckoe BOCIMTAHUE,
(hopMupOBaHUE KYIbTYPHI
3I0POBBS 1 SMOITUOHAITBHOTO
Onaromomy4ust

4.1.0epexHO OTHOCAIIMICS K (PU3MUECKOMY 37/0POBbIO, COOJIFOIAOIINEI OCHOBHBIE ITPaBUIIa 3/J0POBOTO U 0€30MaCHOTO JIIS Ce0s1 U
JIPYTHX JIFOJIeH 00pa3a )KU3HH, B TOM YHCIEe B MH()OPMAITMOHHOM CPE/IE;

4.2 Bajeronuii OCHOBHBIMU HaBBIKAMHM JTMYHOM U OOIIECTBEHHON I'MI'MEHBI, 0€30IMaCHOTO MOBEACHUS B OBITY, MPUPOJIE, OOIIECTBE;
4.3.0pMEHTUPOBAHHBIN Ha (PU3UUECKOE PA3BUTHE C YUETOM BO3MOXKHOCTEH 3/I0POBbsI, 3aHATHS (PU3KYJIBTYPOH U CLIOPTOM;
4.4.co3HAOMUHI 1 TPUHUMAIOIINI CBOIO TIOJIOBYIO PUHAIIEKHOCTh, COOTBETCTBYIOIIHE €l IICHXO(H3NUECKre U MTOBEACHUECKUE
0COOCHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BocriuTaHue

5.1.co3Haronuii IEHHOCTH TPYJA B )KH3HU YEJIOBEKA, CEMbHU, OOIECTRA;
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5.2.MpOSBIIIONINN YBaXKCHUE K TPYY, JIIOJIAM TpyAa, OepeKHOEe OTHOIIEHHE K pe3ylIbTaTaM TPyJia, OTBETCTBEHHOE TIOTpeOIICHNE;
5.3.IIpOSBIAIONINI HHTEPEC K PA3HBIM PO ECCUIM;
5.4.y4acTBYIOIIMI B Pa3JIMYHBIX BUJIAX JOCTYITHOTO IO BO3PACTy TPYJa, TPYJIOBOM JCSITECIHHOCTH.

6.9K0JIOTHUECKOE BOCIIUTAHNE

cpeny;

JKHMBBIM CYHICCTBAM,

6.3.BBIpQKAIONIII TOTOBHOCTH B CBOSH JIEATENHHOCTH MPHUIEPIKUBATHCS IKOJIOTHUECKUX HOPM.

6.1 .JIOHMMAIOIIUK HEHHOCTh NpHUPOAbI, 3aBUCUMOCTD JXU3HHU JIIOJIeH OT MIpUpOabl, BIUAHUC HIOI[Gﬁ Ha Ipupoay, OKPYXKarolulyro

6.2 .TIpOSBIIAIONINIA JTIO00BE M OepeKHOE OTHOIIIEHUE K TIPUPOJIE, HEIIPUATHE TEHCTBHMA, TPHUHOCAIINX BPE MIPHPOAE, OCOOCHHO

7.1leHHOCTH HAyYHOTO TIO3HAHUS

TYMaHUTapHON 00JIacTsIX 3HAHUSL.

7.1.BEIpaXKaromuyii MO3HaBaTEILHBIC HHTEPECH], aKTUBHOCTb, JIFOO03HATEITLHOCTL M CAMOCTOSTEIIBHOCTD B TTO3HAHUHN, HHTEPEC U
YBAKCHUE K HAYUHBIM 3HAHUSM, HAYKE;
7.2.00na1ar01ni IepBOHAYAIEHBIMHE MTPEICTABICHUSMU O TIPUPOIHBIX U COLMANTBHBIX 00BEKTaX, MHOr000pa3uu 0OBEKTOB H
SIBIICHUH TIPUPOJIBI, CBSI3M JKUBOU U HEXKUBOU MPUPOJIEI, O HaAyKe, HAYYHOM 3HAHHU;
7.3.AMeroIuii MepBOHAYAIbHBIC HABBIKM HAOIOIEHUH, CHCTEMaTHU3aIlliU i OCMBICIICHUS OITbITAa B €CTECTBEHHO-HAYYHOU U

Ne | IlepedyeHb TeM, IVIAHUPYEMBIX JJIsl OCBOCHHS 00y4AOIIUMUCS KonuyectBo Hcnonb3yemble 3/1eKTPOHHBbIE YU4eOHO- IesreBble OpUEHTHPHI
n/n aKaJeMHYeCKHX 4acoB, METOIUYECKHX MATEPUAIBI Pe3yJIbTATOB BOCIIMTAHMUSI
OTBOJUMBIX Ha OCBOEHHE
KaK10# TeMBbI
10 KJIACC
1 Paznes 1. BuoJiorusi kKak HayKa 1 https://lesson.edu.ru/06/10
1.1 Tewma 1: buomorus kak KOMIDIEKCHAs! HayKa M KaK 4acTh 1 POIII (ypok 1 B 10 xi.; ypok 1 B 9 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
COBPEMEHHOI'0 00I1IIeCTBa
2 Pa3znes 2. )KuBble cucTeMbl M UX U3YYeHHE 2 https://lesson.edu.ru/06/10
2.1 Tema 2: )KuBble cucTEMBI M UX CBOMCTBA 1 6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tewma 3: YpoBHEBast OpraHu3aIisl JKUBBIX CHCTEM 1 6.1,6.2,6.3,7.1,7.2,7.3
3 Pasgen 3. buosiorust KieTkn 2 https://lesson.edu.ru/06/10
3.1 Tewma 4: VcTopus oOTKpBITHS M M3ydeHHs KieTku. KierouHas Teopust 1 POIII (ypok 1,2 B9 ki.; ypok 4 B 10 ki1.) | 5.3,7.1,7.2,7.3
3.2 Tema 5: MeToapl MOJISKYIISIPHOM 1 KJIIETOYHOH OHOJIOTHH 1 7.1,7.2,7.3
4 Paznen 4. Xumuueckasi opranusanusi KJIeTKd 10 https://lesson.edu.ru/06/10
4.1 Tema 6: Xumuueckuii coctas kIeTku. Boga u MuHepanbHble 2 POII (ypok 3 B 9 ki.; ypok 2 B 10 Ki1.) 7.1,72,7.3
BellleCTBa
4.2 Tema 7: OpraHuveckrie BemecTBa KISTKHU - OSIKU 2 POUI (ypok 5 B 9 ki1.; ypok 3 B 10 xi1.) 7.1,7.2,7.3
4.3 | Tema 8: Oprannueckie BelecTBa KJIETKH - YIIIEBObI 1 POIII (ypok 4 B 9 ki1.; ypok 2 B 10 k11.) 7.1,7.2,7.3
4.4 Tema 9: Oprannveckrie BelmecTBa KISTKH - JTUIHIbI 1 POUI (ypok 4 B 9 ki1.; ypok 2 B 10 KI1.) 7.1,7.2,7.3
45 | Tema 10: Hyxnennossie kucinotsl. Ctpoenue n ¢pynkunu JHK, 3 POIII (ypoxk 6 B 9 ki1.; ypok 3 B 10 ki1.) 7.1,7.2,7.3

PHK, AT®
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4.6 | Tema 11: MeToas! CTPYKTYpHOH OHOJOTHH 1 7.1,7.2,7.3
5 Pasgen 5. CtpoeHne u QYHKIHH KIETKH 8 https://lesson.edu.ru/06/10

5.1 Tema 12: Tumns! k1erok. [IpokaproTHdeckast KIeTKa 1 POIII (ypok 7 B9 ki1.; ypok 5 B 10 k11.) 7.1,7.2,7.3
5.2 Tema 13: CtpoeHne 3yKapuOTHIECKOH KIeTKH. [I0BepXHOCTHBII 2 POII (ypok 8 B9 ki.; ypox 4,5 B 10 ki) | 7.1,7.2,7.3

anmnapar KIeTKH

53 Tewma 14: Iluromnasma u ee OpraHOUIBI 2 POIII (ypok 8 B9 ki.; ypox 4,58 10 ki1.) | 7.1,7.2,7.3
5.4 | Tema 15: HememOpaHHBIC OpraHOUIBI KJICTKH 1 POIII (ypok 8 B9 ki.; ypoxk 4,58 10 k.) | 7.1,7.2,7.3
5.5 | Tema 16: Ctpoenne u QpyHKIIHH spa 1 POIII (ypok 8 B9 ki.; ypoxk 4,58 10 k.) | 7.1,7.2,7.3
5.6 | Tema 17: CpaBHHTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT 1 7.1,7.2,7.3
6 Paszgen 6: OGMeH BelllecTB M MPeBpalileHNe FJHEPTHH B KJIETKe 9 https://lesson.edu.ru/06/10

6.1 Tewma 18: OOMeH BemecTB - METabO0IN3M 3 POII (ypok 10 B9 xir.; ypok 6 B 10 k1) | 7.1,7.2,7.3
6.2 Tema 19: AprotpodHEIii THIT 00MeHa BemmecTB. PoTOCHHTE3 2 POIII (ypok 11 B 9 xu.; ypok 6 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
6.3 | Tema 20: ABTOTpOGHBIH TUIT OOMEHA BEeleCTB. XEMOCHHTE3 1 POII (ypok 10 B9 xir.; ypok 6 B 10 ki) | 7.1,7.2,7.3
6.4 | Tema 21: DHepreTryecKkuii 0OMEH - TUCCHUMUJISIIHS 3 POII (ypok 10 B9 xir.; ypok 6 B 10 i) | 7.1,7.2,7.3
7 Paznen 7: Haciencreennasi ungopManus U peajusaius ee B 9 https://lesson.edu.ru/06/10

KJIeTKe

7.1 Tewma 22: Peakunu MaTpuIHOTO CHHTE3a 2 POIII (ypok 7 B 10 x11.) 7.1,7.2,7.3
7.2 Tema 23: Cunres 6enka 2 POII (ypok 12 B9 xi.; ypok 7 B 10 k1) | 7.1,7.2,7.3
7.3 Tema 24: MexaHU3MBI YKCIIPECCHU TEHOB 2 7.1,7.2,7.3
7.4 | Tema 25: OcHoBHI Bupycosnorun. MadopmMarmonHas 6monorus 3 POIII (ypok 9 B 9 ki1.; ypok 8 B 10 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
8 Pasnen 8: JKM3HEeHHBIH LUK KIETKH 6 https://lesson.edu.ru/06/10

8.1 Tema 26: )KU3HEHHBIN IMKIT KIIETKA 1 POII (ypok 10 B 10 ki1.) 7.1,7.2,7.3
8.2 Tewma 27: Marpuunsrnii cuare3 JTHK. Xpomocomsr 2 7.1,7.2,7.3
8.3 | Tema 28: [lencHue KICTKA - MUTO3 2 POII (ypok 13 89 x1.; ypok 108 10 k1) | 7.1,7.2,7.3
8.4 Tewma 29: Perynsmus )KH3HEHHOTO IIMKJIA KIETOK 1 6.1,6.2,6.3,7.1,7.2,7.3
9 Paznen 9: Crpoenne u GyHKIIMU OPraHU3MOB 17 https://lesson.edu.ru/06/10

9.1 Tewma 30: Opranu3m kax eIuHOE IeJI0e 1 POIII (ypok 17 B 6 xi1.) 7.1,7.2,7.3
9.2 Tema 31: Tkanu pacTeHuit 1 7.1,7.2,7.3
9.3 Tema 32: TkaHM KUBOTHBIX U YEJIOBEKA 1 POI (ypok 5 B 8 ki1.) 7.1,7.2,7.3
9.4 | Tema 33: Opransl. CHcTEeMBI OPraHOB 1 POIII (ypok 5 B 8 ki1.) 7.1,7.2,7.3
9.5 Tema 34: Omopa Texa OpraHu3MoOB 1 7.1,7.2,7.3
9.6 | Tema 35: JIBw>keHne opraHu3MoB 1 PO (ypoxk 16 B 6 ki1.) 71,7273
9.7 Tema 36: Iluranue opranu3mMoB 2 POIII (ypok 2,4,5 B 6 xi1.) 7.1,7.2,7.3
9.8 | Tema 37: JIpixaHne OpraHu3MoB 2 PO (ypok 6 B 6 Ki1.) 71,7273
9.9 Tema 38: TpancnopT BelIECTB y OpraHUu3MOB 2 PO (ypok 7,8 B 6 Ki1.) 71,7273
9.10 | Tema 39: BolueneHue y opraHn3MoB 1 POII (ypoxk 9 B 6 xi1.) 71,7273
9.11 | Tema 40: 3amura y OpraHu3MOB 2 7.1,7.2,7.3
9.12 | Tema 41: Pa3npaxuMocCTb M peryJsiiys y OpraHnu3MoB 2 POII (ypok 13 B 6 ki1.) 71,7273
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10 Paznea 10. PasMHoKeHHEe M pa3BUTHE OPraHU3MOB 8 https://lesson.edu.ru/06/10
10.1 | Tema 42: ®opMbI pa3MHOKEHHUS OPTAHU3MOB 1 POII (ypok 13 B9 xi.; ypok 9B 10 k1) | 7.1,7.2,7.3
10.2 | Tema 43: [TonoBoe pa3mMHOkeHHE. Meiio3 2 POII (ypok 14 8 9 xir.; ypok 108 10 k1) | 7.1,7.2,7.3
10.3 | Tema 44: I'ameTorene3. OOpa3oBaHHe U pa3BUTHE MOJIOBEIX KIETOK 1 POII (ypok 10 B 10 xi1.) 7.1,7.2,7.3
10.4 | Tema 45: UanuBuayansHOE pa3BUTHE OPTaHU3MOB - OHTOTEHE3 2 POII (ypok 158 9 xi1.; ypok 11 B 10 ki) | 7.1,7.2,7.3
10.5 | Tema 46: Poct 1 pa3BUTHE JKHBOTHBIX 1 POII (ypok 12 B 6 xi1.; ypok 12 B8 10 ki) | 7.1,7.2,7.3
10.6 | Tema 47: PazMHOXeHHE U pa3BUTHE PACTCHUH 1 POIII (ypok 12 B 6 xi1.; ypok 12 B8 10 ki) | 7.1,7.2,7.3
11 Paznen 11. 'eHeTnka — HayKa 0 HACJIEJICTBEHHOCTH H 2 https://lesson.edu.ru/06/10
H3MEHYHBOCTH OPraHU3MOB
11.1 | Tema 48: McTopusi CTAHOBIICHHS ¥ Pa3BUTHSI TCHETHKHU KaK HAYKH 1 POII (ypok 16 B 9 ki1.) 5.3,7.1,7.2,7.3
11.2 | Tema 49: OCHOBHBIE TOHATHS U CUMBOJIBI T€HETHKH 1 POIII (ypok 13 B 10 k11.) 7.1,7.2,7.3
12 Pa3zzes 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH 10 https://lesson.edu.ru/06/10
12.1 | Tema 50: 3aKOHOMEPHOCTH HACIICIOBAHUS IIPH3HAKOB. 2 POII (ypok 13 B 10 ki1.) 5.3,7.1,7.2,7.3
MoOHOrHOpHIHOE CKPEIIUBAHUE
12.2 | Tema 51: Anammupyromee ckpemuBanue. HemomHoe 1 7.1,7.2,7.3
JOMHHHPOBaHHE
12.3 | Tema 52: IurnOpugHOe CKpEIINBaHIE 2 POII (ypok 14 B 10 ki1.) 7.1,7.2,7.3
12.4 | Tema 53: CuemnyieHHOE HaCJIeIOBaHHE MIPU3HAKOB. XPOMOCOMHAs 2 POI (ypok 15 B 10 ki.; ypok 1789 xi1.) | 7.1,7.2,7.3
TEOpHsl HACJICICTBEHHOCTH
12.5 | Tema 54: ['eHeTnka mona 1 POIII (ypok 18 B9 xi1.) 7.1,7.2,7.3
12.6 | Tema 55: ['eHOTHII KaK LIEJTOCTHASA CUCTEMA 2 POIII (ypok 16 B 9 K1) 7.1,7.2,7.3
13 Paznes 13: 3aK0HOMEPHOCTH M3MEHYHUBOCTH 6 https://lesson.edu.ru/06/10
13.1 | Tema 56: Mi3MeHYMBOCTb IPU3HAKOB. BH/bl HI3MEHUUBOCTH 1 POII (ypok 19 B9 xu.; ypok 16 B 10 ki) | 7.1,7.2,7.3
13.2 | Tema 57: MoaudukannoHHas U3MEHYHBOCTb 2 POII (ypok 19 B9 xi.; ypok 16 B 10 ki) | 7.1,7.2,7.3
13.3 | Tema 58: I'enoTHnouyeckas U3MeHUNBOCTb. KoMOMHAaTHBHAS 1 PO (ypok 19,20 8 9 ki.; ypok 16 810 | 7.1,7.2,7.3
W3MEHYUBOCTh KII.)
13.4 | Tema 59: MyTaunoHHas K3MEHUYUBOCTb. 3aKOHOMEPHOCTH 2 PO (ypok 19 B9 xi.; ypok 16 B 10 k1) | 7.1,7.2,7.3
MYTaIMOHHOTO Mpoliecca. DNUTreHeTHKA
14 Pasznen 14: I'eneTuka 4ejioBeka 3 https://lesson.edu.ru/06/10
14.1 | Tema 60: I'eHeTrKa yegoBeKa. MeTOIbI METUITUHCKOM TEHETUKH 3 POIII (ypok 21 8 9 xu.; ypok 17 8 10 k1) | 5.3,7.1,7.2,7.3
15 Pasnea 15: Cesiekuusi OpraHu3MoB 4
15.1 | Tema 61: OCHOBHBIE IOHSTHS CENEKITUH 1 POII (ypok 22 B 9 ki1.; ypok 18 B 10 xi1.) | 5.3,7.1,7.2,7.3
15.1 | Tema 62: Metoas! ceneKIMOHHON paboThl. CoXpaHEeHNE, H3YIEeHUE 3 POI (ypok 22 B9 xi.; ypok 18 B 10 k1) | 7.1,7.2,7.3
Y HMCTI0JIb30BaHHE T€HETHUECKHX PECYPCOB
16 Pa3znes 16: BHOTEXHOJI0THUS M CHHTETHYECKAsA OMOJI0T Ul 5 https://lesson.edu.ru/06/10
16.1 | Tema 63: buoTexHOIOTUs KaK HAyKa U OTpacib NPOU3BOJICTBA 1 POIII (ypok 22 B 9 xi1.) 5.3,7.1,7.2,7.3
16.2 | Tema 64: OCHOBHBIC HANIPABJICHUS CHHTETHYCCKONU OMOJIOTHH 1 53,7.1,7.2,7.3
16.3 | Tema 65: XpoMOCOMHasi ¥ TeHHAs! UH)KEHEPHs 1 POIII (ypoxk 8 B 10 k1) 5.3,7.1,7.2,7.3
16.4 | Tema 66: MenuunHckre OHOTEXHOJIOTHH 2 POIII (ypok 22 B 9 K1) 5.3,7.1,7.2,7.3
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Hroro: 102 yaca

11 KJIACC

Paznen 1. 3apoxiaenune u pa3BUTHE IBOJTIOHHOHHBIX 4 https://lesson.edu.ru/06/11

npeacTaBjieHUul B 01M0J10TMH

Tema 1: DBomoumonHas Teopus U.dapeuHa 1 POII (ypok 23 B 9 xi1.; ypok 1,2 B 11 7.1,7.2,7.3
KIL.)

Tema 2: JIBIKyIIHE CHIIBI SBOJIOIH BUIOB 110 Y. /lapBuHy 2 POII (ypok 23 B9 xir.; ypok 1,2 B 11 7.1,7.2,7.3
KIL.)

Tewma 3: @opMupoBaHNEe CHHTETHUECKOW TEOPHUHU SBOIOINN 1 7.1,7.2,7.3

Pa3zzes 2. MUKpPOIBOJIIOLUS M €€ Pe3yJibTaThl 14 https://lesson.edu.ru/06/11

Tewma 4: DTamsl 3BOIIONAOHHOTO MIPOIECcCa: MUKPOIBOTIONHS H 3 POIII (ypok 3 B 11 xi1.) 7.1,7.2,7.3

MakposBosronus. [lonynsims — sneMeHTapHasi eAMHHLA BOJFOLIH

Tewma 5: DnemMeHTapHBIE (PAKTOPHI SBOJIFOITUHI 3 POIII (ypok 4 B 11 xi1.) 7.1,7.2,7.3

Tema 6: EcTecTBeHHBIH 0TOOP — HANIPABISIOMHAN (aKTOP IBOIIOIIH 2 POIII (ypok 26 B9 xi.; ypok 5B 11 k1) | 7.1,7.2,7.3

Tema 7: [Ipucnioco01eHHOCTS OPraHU3MOB KaK pe3ybTaT 2 POIII (ypok 27 B9 xi.; ypok 6 B 11 xo1.) | 7.1,7.2,7.3

MHUKPOIBOJIIOLUH

Tema 8: Bun, ero kpurepuu u CTpyKTypa 2 POIII (ypok 24 89 xin.; ypok 3B 11 xi1.) | 7.1,7.2,7.3

Tema 9: BunooOpa3oBaHue Kak pe3yibTaT MUKPOIBOMIOIHMH. CBsI3b 2 PO (ypok 25 B9 xi.; ypok 6 B 11 k1) | 7.1,7.2,7.3

MHUKPOIBOJIIOLUH U SIHJCMHUOJIOTUH

Pazgen 3. Makpo3BoJIIOLHS U e€ pPe3yJIbTaThl 6 https://lesson.edu.ru/06/11

Tema 10: MakpoaBosornus. IlaneoHTonornyeckine MEeToab! 1 POIII (ypok 3 B 11 xi1.) 5.3,7.1,7.2,7.3

W3y4YEHUsI IBOJIOLUH

Tema 11: buoreorpadudeckne METOIbI U3YUYESHHSI SBOTIOIIH 1 5.3,71,7.2,7.3

Tema 12: DMOpHONIOTHYECKUE U CPABHUTEIHLHO-MOP(POTIOrHICCKIE 2 5.3,71,7.2,7.3

METO]Ibl M3YUEHHs DBOJIIOIIMN

Tema 13: O0mme 3aKkOHOMEPHOCTH IBOJIOITUU 2 7.1,72,7.3

Paznen 4. lponcxoskieHne U pa3BuTHe KU3HN Ha JemJie 15 https://lesson.edu.ru/06/11

Tewma 14: I'unoTe3sl BOSHUKHOBEHHS KU3HU Ha 3eMIie 2 POII (ypok 28 B 9 ki1.; ypok 8B 11 k1) | 5.3,7.1,7.2,7.3

Tewma 15: OCHOBHBIE Tanbl HEOPTAHUYECKOUN IBOTFOITIH 2 7.1,72,7.3

Tema 16: Vcropust 3emMiIn 1 METOABI €€ U3yUCHHUs 1 POII (ypok 29 B 9 xi.; ypok 9B 11 k1) | 5.3,7.1,7.2,7.3

Tema 17: HauanbHble 3Tallbl OPraHu4eCKON IBOJIONNN 1 7.1,72,7.3

Tema 18: DBomONIMS SyKapHOT 1 7.1,7.2,7.3

Tema 19: OCHOBHBIE Talbl YBOJIIONMN PACTUTEIHHOTO MUPA 1 7.1,7.2,7.3

Tema 20: OCHOBHBIE Talbl YBOJIIOIAN XKHBOTHOTO MHpa 2 7.1,72,7.3

Tema 21: Pa3ButHe xu3Hu Ha 3eMiie 3 7.1,72,7.3

Tema 22: CoBpeMeHHasi CUCTEMa OPTaHUIEeCKOTO MUPa 2 POIII (ypok 10 B 11 Ki1.) 6.1,6.2,6.3,7.1,7.2,7.3

Pasznen 5. IIpoucxoskaeHne 4€J10BeKa - AHTPONMOreHe3 13 https://lesson.edu.ru/06/11

Tema 23: AHTpomonorusi — HayKa O 4eJ0BeKe 1 7.1,7.2,7.3

Tewma 24: Pa3zutue npecTaBIeHUH 0 MPOUCXOKICHNN YEeTIOBEKa 1 7.1,7.2,7.3

31



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

Tewma 25: MecTo 4e0BeKa B CHCTEME OPraHHYECKOr0 MUpa 1 POIII (ypok 1 B 8 ki1.) 7.1,7.2,7.3

Tewma 26: JImxymue cuisl (akTops) aHTPOIIOTeHe3a 2 POII (ypok 12 B 11 k1) 7.1,7.2,7.3

Tewma 27: OCHOBHBIE CTaINU aHTPOTIOTEHE3a 2 POIII (ypok 11 B 11 xi1.) 7.1,7.2,7.3

Tema 28: DBoIONMS COBPEMEHHOTO YEJIOBEKa 1 POII (ypok 12 B 11 ki1.; ypok 1 B 8 KI1.) 7.1,7.2,7.3

Tema 29: YenoBeueckue packl. MeXAUCIUILTHHAPHBIE METOIBI 5 POIII (ypok 2 B 8 KII.) 7.1,7.2,7.3
AHTPOTIOJIOTHU

Pa3zzes 6. DkoJiorusi — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB 3 https://lesson.edu.ru/06/11

M HaJlOPraHu3MeHHBIX CHCTEM C OKpYsKalolei cpenoi

Tema 30: 3apokeHne U pa3BUTHE KOJIOTUH 1 POIII (ypok 30 B 9 xi1.) 6.1,6.2,6.3,5.3,7.1,7.2,7.3
Tema 31: MeToasl SKOJIOTHH. 3HAYEHNE YKOJIOTHUECKNX 3HAHUN IS 2 POII (ypok 13 B 11 i1.) 6.1,6.2,6.3,7.1,7.2,7.3
JeIoBeKa

Pazen 7. OpraHu3msl U cpela 00UTaHUS 9 https://lesson.edu.ru/06/11

Tema 32: Dxomornueckue GpakTopsl 1 POI (ypok 13 B 11 ki.; ypok 30 B9 xi1.) | 6.1,6.2,6.3,7.1,7.2,7.3
Tema 33: Abnotnueckue pakropsl. CBET KaK SKOJIOTHICCKUAN 1 POII (ypok 13 B 11 k11.) 6.1,6.2,6.3,7.1,7.2,7.3
(hakTop

Tema 34: Abnotnueckue pakropel. Temmeparypa kak 1 POII (ypok 13 B 11 k1) 6.1,6.2,6.3,7.1,7.2,7.3
9KOJIOTUYECKHH (haKTop

Tema 35: Abuotuueckue GpakTopbl. BaaxkHOCTh Kak 3KOJIOTUYCCKUN 1 POUI (ypok 13 B 11 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
(axTop

Tema 36: Cpejipl OOMTaHKSI OPraHU3MOB 1 6.1,6.2,6.3,7.1,7.2,7.3
Tewma 37: buonorndeckue puTMbl 1 6.1,6.2,6.3,7.1,7.2,7.3
Tema 38: )Kuznennsbie popMbI OpraHU3MOB 1 6.1,6.2,6.3,7.1,7.2,7.3
Tema 39: buotnyeckue GaxTopsl 2 6.1,6.2,6.3,7.1,7.2,7.3
Pazgen 8. Jxos0rusi BUIOB W MOMYJIsIIMi 9 https://lesson.edu.ru/06/11

Tema 40: Dkonornyeckre XapakTepUCTUKH MOMYIISITUN 3 6.1,6.2,6.3,7.1,7.2,7.3
Tema 41: Dxonoruueckas CTpyKTypa nomyssiiun. JlnHaMuka 3 6.1,6.2,6.3,7.1,7.2,7.3
MIONYJIALIMY U €€ PETryJIALNs

Tema 42: Dxonornyeckas HUIIA BUIA 3 POHI (ypok 30 B 9 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
Pasgen 9. Dxoj10rusi c000ECTB. IKOJOTHUECKHE CHCTEMbI 12 https://lesson.edu.ru/06/11

Tema 43: Coo0111ecTBO OPraHu3MOB - OHOIIEHO3 1 POUI (ypok 14, 158 11 xJ1.) 6.1,6.2,6.3,7.1,7.2,7.3
Tema 44: Dxocucrema 2 POUI (ypok 14, 158 11 x71.) 6.1,6.2,6.3,7.1,7.2,7.3
Tema 45: Dxonornyeckue MUpaMubl 2 6.1,6.2,6.3,7.1,7.2,7.3
Tema 46: M3amMeHeHus: cOOOIIECTB - CYKIIECCHH 1 6.1,6.2,6.3,7.1,7.2,7.3
Tewma 47: TlpupoiHBIE YKOCHCTEMBI 2 POUI (ypok 14, 158 11 x1.) 6.1,6.2,6.3,7.1,7.2,7.3
Tema 48: AHTPOTIOT€HHBIE YKOCUCTEMBI (arpOdIKOCUCTEMBI) 1 POUI (ypok 14, 158 11 x1.) 5.3,7.1,7.2,7.3

Tema 49: Yp6oskocucTeMbl. JKOMOHUTOPHUHT 3 53,6.1,6.2,6.3,7.1,7.2,7.3
Paznea 10. Buocdepa — riodanabHas IKoCHCTEMA 6 https://lesson.edu.ru/06/11

Tema 50: buocdepa. CtpykTypa u coctaB 6uochepbl 2 POIII (ypok 16 B 11 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
Tema 51: 3akOHOMEPHOCTHU CYIIECTBOBAHHS OHOChEPHI. 2 6.1,6.2,6.3,7.1,7.2,7.3
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KpyrosopoTs! BemiecTB

Tema 52: 3onansHOCTH OHOChepsl. OCHOBHBIE OMOMBI CYIIIH. 2

YcroitanBocTh 6rocdeps

6.1,6.2,6.3,7.1,7.2,7.3

Paznesn 11. YesioBek U OKpY:Kawomas cpeaa 6 https://lesson.edu.ru/06/11
Tewma 53: Bo3nelicTBre uenoBeka Ha 6nocdepy 2 POIII (ypok 17,18 B 11 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
Tema 54: AHTpoTIOT€HHOE BO3/ICHCTBHE Ha PACTUTEIHHBIN U 2 POIII (ypok 17,18 B 11 xi1.) 5.3,6.1,6.2,6.3,7.1,7.2,7.3

KUBOTHBIN Mup. OXpaHa IpUPOAbI

Tema 55: PannonanbsHOE IPUPOJOIIONH30BAHNE H YCTOWINBOE 1 POIII (ypok 17,18 B 11 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
pa3BUTHE

3akiouenne 3

Hroro: 99 yacoB

IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Tema ypoka

Conep:xanue

JlabopaTopHble U IpaKTHYeCKHE
padoTsI

Hoprpersl, TA6/IULBI, CXEMBI,
000py10BaHUeE, IKCKYPCUH

Paspnea 1. BuoJorus kak Hayka (1 4.)

Tema 1: buonozus Kak Komniekcnas

HAYKA U KAK 4acmy cospemenno2o odowecmea (1 u.)

1 Buomorus kak koMmIuiekcHas Hayka u | CoBpeMeHHasi OMOJoTHs — KOMIDICKCHAs Hayka. KpaTkas Ilopmpemur: Apuctorenb,
KaK 9acTh COBPEMEHHOTO O0IIeCTBa HCTOpHS Pa3BUTHA Ononorun. bronmorndeckue HayKu U Teodpacr, K.JIunred,
U3y4acMble HMHU TPOOIEMBI. K.b.Jlamapk, Y.lapBuH,
DyHaMEHTAIbHBIC, IPUKIIAJHBIE U [IOUCKOBbIC HAYUHBIC V.I'apseii, I.Mennens,
UCCIIeIOBaHUS B OMOJIOTHH. B.1.BepHan-ckuii,
3HaueHue 6uonoruu B GopMUpOBAaHUH COBPEMEHHOM W.I1.ITaBnos, N.N.MeuHuKOB,
€CTEeCTBCHHO-HAYy4YHOU KapTUHBI Mupa. [Ipodeccun, cBsI3aHHbIC H.M.Basusos, H.B.Tumogees-
¢ Ouonorueii. 3HaueHNE OMOJIOTHH B MIPAKTHICCKOM PecoBckuit, [[>x.Yorcon,
JIESITEJIbHOCTH YEJIOBEKA: MEJUIIMHE, CEIIbCKOM XO3SHCTBE, & .Kpuk, [.K.bensen
MIPOMBIIIJIEHHOCTH, OXPaHE NPUPOIBI. Taonuyvl u cxemoi:
- «CBsI13bp OHOJIOTHH C APYTUMH
HayKaMu»,
- «Cuctema OHOJOTHYECKIX
HayK»
Pasnen 2. ’KuBble cucteMbl U UX U3yueHue (2 4.)
Tema 2: Kuevte cucmemnt u ux ceoticmea (1 u.)
2 JKuBbIe cCTEMBI M UX CBOWCTBA JKuBsle cuctemsl Kak peaMeT u3ydeHus ononornn. CBoiicTBa Tabnuuywt u cxemor:

JKUBBIX CUCTEM: €IMHCTBO XUMHUUYECKOTO COCTaBa, JUCKPETHOCTD
1 TIETIOCTHOCTb, CII0KHOCTB M YIIOPSIA0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3ALNs, CAMOBOCIIPOU3BE/ICHHE,
pa3apakxnuMOCTh, I3MEHYHBOCTb, POCT U pa3BUTHE.

- «OCHOBHEBIE TPU3HAKT
KU3HUY,

- «brogorHYecKue CUCTEMEIY,
- «CBoO¥iCTBA JKUBOW MaTEPHI»
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Tema 3: Ypoenesan opeanuzayus ncugvix cucmem (1 u.)

YpoBHeBast
cUCcTeM

opranm3anusa KHUBBIX

YpoBHU OpraHU3alM KUBBIX CUCTEM: MOJIEKYJISAPHBIH,
KJIETOYHBIH, TKaHEBbII, OPraHU3MEHHBIH, NOMYJISILIUOHHO-
BHJIOBOM, YKOCHICTEMHBIH (OMOTeOIIEeHOTHYECKH),
6uocdepusrit. [Iporecchl, MPONCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE TPU3HAKH KUBOTO. JKH3HB Kak (hopma
cyllecTBOBaHMs Matepuu. Hayku, n3yuaromiue xuBbie
CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alIuy.

M3yuenue xuBbIX cucteM. MeToabl MOJIEKYJISIPHOU U
ouonornveckoit Hayku. HaOnronenue, usmMepeHue,
SKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [lousitue o
3aBUCHMOM U HE3aBUCHUMOU nepeMeHHoH. [InanupoBanue
skcniepuMmenTa. [locranoBka u npoBepka runores. Hynesas
rurotesa. [lonsTie BEIOOpKH 1 € mocToBepHOCTH. Paszopoc B
Ononorndeckux JaHHBIX. OLeHKa TOCTOBEPHOCTH MOTyYCHHBIX
pe3ynbTatoB. [IpuyrHbI HCKAXKEHUS! PE3YIbTaTOB SKCIIEPUMEH-
Ta. [loHATHE CTAaTUCTHYECKOrO TECTA.

Hcnons3oBanue Pas3sIMIHbBIX METOOOB
TIpH U3YyYE€HUH JKUBBIX CUCTEM

Tabauuywt u cxemor:

- «YpOBHU OpPraHU3ALMH KUBOI
IPUPOABLY,

- «OCHOBHEIE TTPU3HAKH
HKUZHUY,

- «CtpoeHue >KMBOTHOM
KIJIETKWY,

- «TxaHU )KUBOTHBIX»,

- «CucTtembl OpraHoB
YEJIOBEYECKOTO OpPraHNu3Ma,

- «buoreoueHo3»,

- «buocgepar,

- «MeTobl U3y4YeHHS KUBOM
MIPUPOJIBI»

Obopyoosanue: 1abopaTopHOE
000pyIOBaHUE IS IPOBEICHUS
HaOJIOICHUI, U3MEpEHUA,
JKCIIEPUMEHTOB IIEHTpa
€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOU
HamnpaBiieHHocTer «Touka
pocTay

Paznen 3. buoJiorust kjierku (2 4.)

Tema 4: Hemopus omkpoimus u uzyuenusn knemxu. Knemounas meopus (1 4.)

Hcropuss OTKpeITUS U U3Yy4EHHUS
kneTku. Knerounas reopust

KneTtka — cTpykTypHO-(OyHKIIMOHATIbHAS €AUHUIIA KHBOTO.
Uctopus otkpeitus kiretku. Padotsr P.I'yka, A.JleBeHryka.
Knerounas reopus (T.1lIBann, M .IlInefineH, P .Bupxos).
OCHOBHBIE TTOJIOXKEHUSI COBPEMEHHON KJIETOUHON TEOPHH.

Hopmpemui: P.I'yk,
A.JleBenryk, T.11IBanH,
M.neiinen, P.Bupxos, K .M
.Bap

Oobopyoosanue: cBETOBON
MUKPOCKOII IEHTpa
€CTECTBEHHO-HAyYHOU U
TEXHOJIOTUYECKOU
HanpasyieHHOcTe! «Touka
pocTay; MUKpOTIpeTapaThl
pPaCTUTENBHBIX, )KUBOTHBIX U
0aKTePHATBHBIX KIETOK.

Tema 5: Memoowvl moneKkyaapnoii u kiemounoii ouonozuu (1 4.)

MeTo1bl MONEKYJISIPHON U
KJICTOYHOM OMOIOTHH

MeTo1bl MONIEKYIISIPHON M KIIETOYHOM OMOJIOTHN: MUKPOCKOIIHNS,
xpomatorpadusi, IeKTpodope3, METOJ] MEYCHBIX aTOMOB,

N3yueHue METOI0B KIIETOYHOU
6uostoruu (xpomaTtorpadus,

Tabnuust u cxemol:
- «CBETOBOI MHKPOCKOII,
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muddepeHnranbHoe NeHTpU()YTrupoBaHue, KyJIbTHBUPOBAaHNE
KIETOK. M3yuenue Gurcuposanuvlx kiemox. NeKTPOHHAs
MUKpockonusi. Kongoranvuas mukpockonus.. Bumanvroe
(npudicuzHenHoe) uzyueHue Kiemox.

aekTpodopes, TudhepeHnnaITbLHOe
neHtpudyruposanue, [1LP)

- «QNEKTPOHHBIH MUKPOCKOII,
- «McTopust pa3BUTHSI METOZIOB
MHUKPOCKOIIHI.
Obopyodosanue: cCBETOBOU
MHKPOCKOII IIEHTpa
€CTECTBEHHO-HAyUYHOU U
TEXHOJIOTUYECKOH
HanpayieHHocTel «Touka
pocTay; MUKpOIpenapaTsl
PacTUTENbHBIX, )KUBOTHBIX U
OaKTepuabHBIX KJIETOK

Paznen 4. Xumuueckasi opranusanms kiaerku (10 u.)

Tema 6: Xumuueckuii cocmag knemku. Booa u munepansnsie sewgecmea (2 u.)

6 XHUMHUUECKUN COCTaB KJIETKHU. XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U Huazpammor:
7 Boma u MuHepanbHbIe BellecTBa YNIBTPaMHUKPOAIEMEHTHL. Boaa 1 €€ poiib Kak pacTBOPHUTENS, - «PacnpeneneHne XUMHUIECKIX
peareHTa, y9acTue B CTPYKTypHPOBaHNH KIIETKH, 3JIEMEHTOB B HEKUBOH
TEIUIOPETYIISAHA. MUHEpaIbHbIE BEIIECTBA KIETKH, UX TPUPOJIE»,
Ononornieckast posib. Posib KATHOHOB ¥ aHHOHOB B KIJIETKE. - «PacnipeneneHne XUMHUECKUX
3JIEMEHTOB B KHBOH IPHPOICH
Tabauust u cxemoi:
- «[Iepnoauyeckas Tabauna
XMMHUYECKHX 3JIEMEHTOBY,
- «CTpoeHue MOJIEKYITBI BOJBDY,
- «BewniecTBa B cocTase
OpPTaHHU3MOBY
Tema 7: Opzanuueckue sewjecmea Kiemku — denxu (2 4.)
8 Opranndeckue BemlecTBa KIeTkH — | OpraHmueckue BelecTBa KIETKH. bronornyeckue moiauMepsl. OO6HapyxeHHe OENIKOB C TOMOIIBIO Ilopmpem: J1.Ilonuur.
OenKku Bbenku. AMUHOKHCTIOTHBIH cocTaB 6eskoB. CTPYKTYpbI KayeCTBEHHBIX PEaKLUi Taonuyvl u cxemoi:
9 Oprannueckne BemiecTBa KIeTKM — | OenkoBoi Moiekyibl. IlepBuuHas cTpykTypa Oeika, nenTu- - «CTpoeHne MOJIEKYJIBI OENKay,
Oenku Hasl CBsI3b. BropHuuHas, TpeTHyHas, YeTBEPTHIHAS CTPYKTYPHI. - «CTpyKTYpHI O€IKOBOH
Henatyprms. CoiictBa OenkoB. Kitaccuduxanms 6e7IKoB. MOJIEKYJIBD».
Buomornaeckue Gpyskiun 6enkoB. [IproHbL. Oobopyoosanue: XuMHYeCKas
rmocyna u 000pyI0BaHUE
LIEHTPa ECTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKOI
HamnpasiieHHocTel «Touka
pocTay
Tema 8: Opzanuueckue geuwjecmea Kiemku — y2neeoowt (1 u.)
10 OpraHn4eckne BeIecTBa KISTKH — Yranesoasl. MoHOCaxapuipl, JUcaxapuibl, Tabnuuyst u cxemol:

YTIEBOIBI

OJIUTOCAaXapUAbl U ToTrcaxapuasl. OOmwii

- «CTpoeHune MoJIeKyI1
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TUTaH CTPOSHUS U PUBNKO-XUMHUIECKHE
CBOICTBa yriieBooB. buonornueckue
(hYHKIIMH YTIIEBOIOB.

YTJI€EBOA0B»

Tema 9: Opzanuueckue gewjecmea Knemku — aunuost (1 4.)

11 Opraan4eckre BeIecTBa KISTKH — Jlummager. [unpodunsHO-THAPOPOOHEIE CBOMCTBA. Tabnuusl u cxemol.
JTUTHTBI Knaccudukarus mumunos. Tpuriaumepust, Gocoaumus, - «CTpoeHne MOJIEKYIT
BOCKH, cTepousl. bronornueckne GpyHkuny mumugos. Oonrie JIMITAIOB)
CBOMCTBa OMOJIOTHYECKUX MEMOpPaH — TEKy4eCTbh, CIIOCOOHOCTD
K CaMO3aMbIKaHHUIO, TIONYIPOHUIIAEMOCTb.
Tema 10: Hykneunogwie kucnomsl. Cmpoenue u gpynkyuu /IHK, PHK, AT® (3 u.)
12 HyxieunoBsle kucnotsl. CTpoeHue Hyxunennossie kucnotsl. JIHK u PHK. Ctpoenune nyknenHoBbix | MccnenoBaHne HyKI€HHOBBIX Ilopmpemur: 1x. YorcoH, ®.
u pynkunn JTHK kucioT. Hykneoruas!. Ilpunnun kommieMeHTapHOCTU. IIpaBuilo | KUCIIOT, BBIACIIEHHBIX U3 KIETOK Kpuxk, M. Yunkuse, P.
13 Hyxneunossie kucnotsl. CTpoeHue Yapradda. Crpykrypa JJHK — nBoitnas crimpaiis. Ppa3MYHBIX OPTAaHU3MOB ®panxnu, ©. Conrep, C.
u pynkuuu PHK Mecronaxoxaenue u ouonorndeckue pynkiun JJHK. Buabt [Ipy3unep.
14 Crpocnue u pynkipu ATD PHK. ®ynkuuu PHK B knetke. Ctpoenue mosnekyasl ATO. Tabnuust u cxemol:
Makpospruueckue cBsizu B Mosiekyie AT®. buonornueckue - «HyknenHoBeie
¢yakunn AT®. BoccTaHOBICHHBIC TIEPEHOCYHKH, UX (GYHKIIUN KHUCIIOTBI»,
B KJIETKE. - «Ctpoenue monexyibl ATD».
Hpyrue nyxireo3unrpudocdatsr Oobopyoosanue: XuMH4YeCKas
(HT®). CexBenuponanne JJHK. mocyna u 000pyIoBaHHE IIEHTPA
MeToabl FTeHOMHUKH, TPAaHCKPUIITOMUKH, TPOTEOMHUKH. €CTECTBEHHO-HAyYHOU U
TEXHOJIOTUYECKOU
HanpasiieHHOcTer «Touka
pocTay
Tema 11: Memoowvt cmpyxkmyphoit ouonozuu (1 u.)
15 MeToab! cTpyKTYpHOI OHoaorun CrpykTrypHast Ouosorus: 6MoxumMu4eckue u onopusnueckue
UCCIIEIOBAHUS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPBI
o6uomosiekyin. Modenuposarue cmpykmypol u QyHKYul
bouomonexyn u ux komniexcos. Komnvromepnoitl ouzauin u
op2anuiecKull cunme3s OUOMOIEKY U UX HeNPUPOOHBIX AHALO208.
Paspgen 5. Crpoenue u GpyHKIUM KIeTKHU (8 4.)
Tema 12: Tunwt knemok. Ilpokapuomuueckan knemka (1 u.)
16 Tuner knerok. [IpokapuoTndeckas THrBI KIETOK: 3yKapHOTHYECKasi U IPOKAPUOTHUECKAS. Tabnuyor u cxemol:

KJICTKa

CrpykTypHO-(pyHKIMOHAIBHBIE 00pa3oBaHus KieTkH. CTpoeHue
IIpoKaproTH4ecKor kireTku. Kiietounas ctenka OakTepuid.
OcobeHHOCTH CTpOEHHS TeTepOTPOoPHON 1 aBTOTPODHOI
MPOKAapHUOTHYECKUX KJIETOK. [Ipomece ciopoobpazoBanus y

OaxTepuii. MecTo U poJib MPOKAPHOT B OHoIeH03aX. KiteTouHbIe

- «CTpoeHue 3yKapuoTH4ECKOI
KIIETKH,

- «CtpoeHue
IIPOKAPUOTHYECKOM KIETKHU»
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MeMOpaHbI, MEXaHU3MBI PELENINN 1 BHYTPUKICTOYHAs
CUTHAJIA3AITHSL.

Tema 13: Cmpoenue yykapuomuueckoii knemku. Ilogepxnocmusiii annapam xnemku (2 4.)

17 CrpoeHne 3yKapHOTHIECKOH Crpoenue 1 (yHKIIMOHUPOBAHNE 3yKAPHOTUIECKON KICTKH. W3ydeHue cBOWCTB KIETOYHON Tabnuustl u cxemol:
KJIICTKH. [Tma3marudeckas memOpana (razmanemMma). CTpykTypa MeMOpaHbI - «CTpoeHune 3yKapnOoTHIECKOH
18 [ToBepXHOCTHBIH ammapaT KISTKA IUIa3MaTHIeCKOi MeMOpaHbl. TPaHCIIOPT BEIIECTB Yepe3 KIIETKI,
IUTa3MaTHIECKYI0 MEMOpaHy: TacCUBHBIN (T y3us, - «CTpoeHune JKUBOTHOU
obneruéHHas 1udQy3us, 0cMOC), aKTUBHBIH (TIEPBUYHBIN U KIICTKHY,
BTOPHYHBIN aKTUBHBIH TpaHcopt). [lomynpoHuaeMocTs - «CTpoeHue pacTUTeNbHOU
MeMOpaHbl. PaboTa HaTpHii-KaIueBOro Hacoca. DHIOIHUTO3: KIIETKID.
MUHOIUTO3, (paronuTo3. JK301UTo3. KiteTouHasi CTeHKa. Oobopyoosanue: CBETOBOI
CrpykTypa u QyHKINH KJIETOYHOM CTEHKU pacTeHU, TpHOOB. MUKPOCKOII IIEHTpa
€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUIECKOH
HanpasyeHHocTer «Touka
pOCTay; MUKpOTIpETIapaThl
PaCTUTENBHBIX, YKUBOTHBIX
KIICTOK.
Tema 14: Llumonnaszma u ee opzanoudwt (2 u.)
19 Iuronynazma u ee OpraHou bl Huronnazma. [luto3ons. Lurockener. J{BiwkeHue nuromiasmel. | M3yuenue npukeHus nutoriasmel B | Ilopmpemui: K.C.
20 [uTommazMa 1 ee OpraHOMABI Opranous! Knetkd. OtHOMeMOpaHHBIE OPTaHOUABI KIETKH: PACTHUTENFHBIX KIETKAX. MepexxkoBcknit, JI.Maprymrc
sHporazmatuaeckas cethb (DI1C), anmapat [onbmxw, Tabnuywt u cxemoi:
JIN30COMBI, UX CTpPOeHHE U (PYyHKIMH. B3aumocBsa3b HccrnenoBanue ma3Monns3a u - «CTpoeHune 3yKapuoTHIECKOi
0JTHOMEMOpaHHBIX OPraHOUI0B KJIeTKH. CTpoeHHe JIeTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKI,
TpaHyJIApHOTO peTuKynTyma. CHHTE3 pAaCTBOPUMBIX OEITKOB. KJIETKaX. - «CtpoeHue >KMBOTHOM
CuHTe3 KIIeTOYHbIX MeMOpaH. [ aaxuii (arpanyaspHbIii) KIIETKWY,
SHJIOIUIA3MATHICCKIH peTUKyITyM. CexkperopHast (QyHKITUSL - «CTpoeHHe pacTUTENFHOU
anmapara [onmsmku. Moougurayus 6enxog 6 annapame KIICTKH,
Tonvoorcu. Copmuposka benxos ¢ annapame I onvoxcu. - «CTpoeHHE MUTOXOHIPUIY
TpaHcnopT BelecTB B KieTKe. Bakyonu pacTUTEIbHBIX KIETOK. Oobopyoosanue: cBETOBOI
Knerounslii cox. Typrop. MUKPOCKOII LIEHTpa
[TomyaBTOHOMHEIE OPTaHOHIBI KJICTKH: MUTOXOHJIPHH, IIACTH- €CTECTBEHHO-HAYYHOU U
Iel. [Ipoucxosicoenue mumoxonopui u naacmuo. Cumouozenes TEXHOJOTUIECKOU
(K.C. Mepeascrxosckuii, JI. Mapeynuc). Ctpoerne u GyHKITUU HampaBiieHHOcTer «Todka
MUTOXOHAPHH U macTu. [lepBudHbIe, BTOPUYHBIE U CIIOKHBIC pocTay; MUKpOTIpETapaThl
IUTaCTUABI (POTOCHHTE3UPYIOMINX SYKapHOT. XIOPOIUIACTEI, pacTHTENbHBIX, JXUBOTHBIX
XPOMOIIACTHI, JTEWKOIUIACTHI BRICIINX PACTCHHH. KIIETOK.
Tema 15: Hememopannsie opzanoudwt knemxu (1 u.)
21 HememOpanubie opranouisl kiietkun | HememOpaHHbie opraHouabl kieTkun CTpoeHue u GyHKIUU He- Tabauyst u cxemol:

MeMOpPaHHBIX OPTaHOUJIOB KJIIETKH. PHOOCOMBI.

- «CTpoeHune JKUBOTHOU
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Ipomescymounvie gpunamenmot. MUKpO(UIaMEHTBL.
Axmunosvle Mukpoghunamermul. MBIICUHbIE KICTKH.
Muxpotpy6ouku. Knetounsrii ieatp. CTpoeHHE U IBHKCHIE
KTYTHKOB M peCHHYEK. MUKPOTPYOOUKH IUTOIIIa3MBI. LIeH-
TpUoINb. benku, accoyuuposantvie ¢ MUKpOQDUIAMEeHmMamu u
Muxpompyboukamu. Momopuvie benxu.

KIICTKH»,
- «CTpoeHune pacTUTENFHON
KIICTKI

Tema 16: Cmpoenue u pynkyuu sopa (1 u.)

22 Crpocnue U QyHKIHH Aapa SAnpo. Obomnouka sipa, XpOMaTHH, KAPUOILIa3Ma, SAPBIIIKH, UX Tabauywt u cxemoi:
cTpoeHue U QyHKIMU. SnepHblii 6enkoBslil MaTpukc. [IpocTpan- - «Sopo»
CTBEHHOE PACIIOJIOKEHUE XPOMOCOM B MHTEp(a3HOM siape.
Oyxpomamun u cemepoxpomamun. beaku xpomaTnHa —
TUCTOHBL. JJuHamuxa 0epHoil 060104Ku 8 Mumo3se. AoepHulil
mparncnopm. KieTouHble BKIIOUEHHUSL.
Tema 17: Cpasnumenvhan xapaxmepucmuka kiemok yykapuom (1 u.)
23 CpaBHHTENbHAS XapaKTEPUCTUKA CpaBHHTENbHAS XapaKTEPUCTUKA KJIETOK DYKapHUOT W3yyeHue cTpoeHHs KIETOK Tabnuusl u cxemoi:
KJICTOK DYKapHOT (pacTHTeNBHOM, )KUBOTHOM, TPHOHOM). Pa3IHYHBIX OPTaHU3MOB - «CTpoeHune 3yKapuOTHIECKOH
KIICTK,
- «CtpoeHue )XMBOTHOM
KIICTKI,
- «CtpoeHue pacTUTeNbHON
KIICTKID)
Oobopyoosanue: CBETOBOI
MHKPOCKOII IIEHTpa
€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOU
HanpaiieHHOcTer «Touka
pOCTay; MUKpOTIpETIapaThl
PaCTUTENBHBIX, YKUBOTHBIX
KIICTOK.
Pasnen 6: OOMeH BellecTB U NpeBpallleHUue JHEPruu B KieTke (9 4.)
Tema 18: Oomen sewecme — memaooausm (3 u.)
24 OOMeH BemecTB — MeTaboIN3M ACCUMMJISINA U TUCCUMUISIINASA — JIBE CTOPOHBI MeTabonmu3Ma. | M3ydeHue KaTaluTHIeCKON Tabnuybt u cxemot: -
25 OOMeH BemecTB — MeTaboIu3M Turner oOMeHa BelecTB: aBTOTPOGHBIH U reTepoTPOQHBIN. aKTHBHOCTH (pepMeHTOB (Ha rpumepe | «DoTocuHTE3Y,
26 OOMeH BelecTB — METa00IN3M VYuactue KuCIIopoa B 0OOMEHHBIX IpoLieccax. JHEPreTHIecKoe aMMIIa3bl WIIK KaTaJla3bl) - «JHepreTUyecKuil 0OMeH»,

obecrnieuenune kieTku: npespanienine ATO B 0OMeHHBIX
npoueccax. PepMEHTaTUBHBIN XapaKTep peakLUil KIETOUHOTO
MeTabonm3ma. OepMeHTHI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M
neiictBus. Kopepmentsl. OTnnans ¢pepMeHTOB OT HEopra-
HUYECKUX KaTaJIn3aTOPOB.

Benkn-akTHBaTOPHI M OEITKU-MHTHOUTOPHI. 3aBUCHMOCTh

Wzydenue hepMEeHTATHBHOTO
pacIeIieHns IepPoKCUaa BOA0poaa
B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKax

- «buocunres 6emkay,

- «Ctpoenue GpepMeHTay,

- «XeMOCHHTE3».
Oobopyoosanue: cCBETOBOI
MHUKPOCKOIT, 000pYIOBaHHE IS
IIPUTOTOBJICHUSA MMOCTOAHHBIX U
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CKOpPOCTH (pepPMEHTATHBHBIX PEAKLIUIl OT Pa3INIHBEIX (PaKTOPOB.

BPEMEHHBIX MUKPOIIPEIapaToB
LIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOI
HanpaByieHHocTel «Touka
pocTay.

Tema 19: Aemompodghnviii mun oomena sewecme. Pomocunmes (2 u.)

27 ABTOTpOGHBIN THIT OOMEHA [lepBUYHBIN CUHTE3 OPraHUYECKUX BELIECTB B KileTKe. POTOCHH- Ilopmpemur: 1x. Ilpuctiny,
BemecTB. DoTOCHHTE3 Te3. AHOKCU2EHHBII U OKCUSEHHBLI (homocunmes y bakmepuil. K.A. Tumupsizen
28 ABTOTpOGHBII TUIT OOMEHA Csemocobuparowue nueMeHmol U NUSMEHMblL PEaAKYUOHHO20 Taonuywt u cxemol:
BemecTB. dorocunTe3 yenmpa. Poip XJI0poIIacToB B mporecce GOTOCHHTE3A. «DOTOCHHTE3»
CeetoBas u TeMHOBast (a3el. @omoodvixanue, C3-, C4- u CAM-
munvl pomocunmesa. IlponykTuBHOCTH hoTOoCHHTE3a. BrnsHue
pa3au4yHbIX (PAaKTOPOB HA CKOPOCTh (POTOCHHTE3a. SHAYCHHE
¢dotocuHTE3A.
Tema 20: Asmompodghnvrii mun oomena seuwjecme. Xemocunmes (1 u.)
29 ABTOTpOGHBIN THIT OOMEHA XemocuHTe3. PazHoobpas3ue opraHn3MOB-XeMOCHHTETHKOB! CpaBHuenue npoueccoB porocunreza | IHopmpemor:
BEIECTB. XEMOCHHTE3 HUTPpUUIMPYIOIIHE OAKTEPHUH, KEJIe300aKTEPHH, 1 XeMOCHHTE3a C.H.Bunorpanckui,
cepoOaKTepun, BOZOPOIHbIC OakTepuy. 3HAYCHNE XEMOCHHTE3a. I'.A.3aBap3un
Tabauust u cxemoi:
- «DoTOCHHTE3Y,
- «XEMOCHHTE3.
Tema 21: Dnepzemuueckuii 0omen — ouccumunayus (3 4.)
30 OHepreTudeckuit 0OMeH — AHaspoOHbIe opranu3Mbl. Bujsl Opoxxenus. [IpomykTs CpasaeHnue nporieccoB Opoxenus u | Ilopmpemoi: B.A.DHrensrapar,
JAUCCHUMUIIALINA 6pO)KeHI/I${ U UX HUCIIOJIb30BAHUEC YCIIOBCKOM. AHa3pO6HLIe JAbIXaHUS I1 Mwutuenn
MHKPOOPTraHU3MbI KaK OOBEKThI OMOTEXHOJIOTUH U BO3OYAUTEIH Taonuywvt u cxemoi:
6one3Heit. - «DHepreTuuecKuii ooMen»
AspoOHBIE OpraHu3Mbl. JTallbl YHEPreTUUECKOro 0OMEHa.
[ToaroroBuTENbHBIN 3TaIl. | TUKOIN3 — OECKUCIOPOIHOE
paclIeIuIeHHE TIIIOKO3HI.
Bronornyeckoe okucnenne, Wi KieToyHoe apixanue. Poirbs Mu-
TOXOHJIpHUi B IIpolieccax OMOI0rn4eckoro okuciaenus. Liukmmnye-
ckue peakuu. OkucnuresnsHoe GochopunupoBanne. Juepaus
Membpannoeo epaduenma npomonog. Cunres ATD: paboma
npomonnou AT®-cunmasei. [IpenmyiiecTBa a3poOHOTO MyTH
oOMeHa BEIIeCTB Mepesl aHadpOOHBIM. D (HEKTHBHOCTD
SHEPreTHYeCcKoro ooMeHa.
31 OHepreTuyeckuii 00OMeH —
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JUCCHUMUIIAINA

32 Ypok 0000IIeHNs 1 KOHTPOJIS
Pa3gen 7: HacaeacrBenHasi undopManus U peajau3anus ee B KieTke (9 4.)
Tema 22: Peakyuu mampuunozo cunmesa (2 u.)
33 Peakiuu MaTpuuHOro CUHTE3a Peakuuu MatpuuHoro cunresa. [IpyHINI KOMIUIEMEHTaPHOCTH B Ilopmpem: H.K KonpLoB
34 Peakuuu MaTpuuHOTO CUHTE3a peaxkiysaX MaTpHYHOTO CHHTe3a. Peann3anus HacneqCTBEHHON Taonuyvt u cxemoi:
nHpopmanuu. ['eHeTHuecKkuii Kox, ero cBoiictsa. TpaHCKpHUIIIINSA - «buocunres 6emka,
— Matpuusblil cuate3 PHK. TlpuHnuns! TpaHCKpunuu: - «['eHeTHUECKUH KOJI»
KOMIUIEMEHTapHOCTb, aHTHIIAPAJUIEIbHOCTD, aCHMMETPHUIHOCTb.
Cospesanue mampuunvix PHK ¢ sykapuomuueckoti kiemxe.
Hexooupyowue PHK.
Tema 23: Cunmes oenka (2 u.)
35 Cunres 6enka Tpancnsiuus u e€ Tanbl. Yuactue Tpancnoptaeix PHK B Tabauywt u cxemoi:
36 Cunres Oernka ounocuHTe3e Oenka. YcioBus OMOCHHTE3a OeKa. - «buocunres 6enkay,
KonupoBanue aMuHOKUCIOT. Ponb pubocom B OnocuHTe3e - «['enernueckuit Koa»
Genxa.
Tema 24: Mexanuszmot 3xkcnpeccuu 2enos (2 u.)
37 MexaHHU3MBbl SKCIIPECCHN TE€HOB CoBpeMeHHbIe IPEACTAB/IEHHA O CTPOEHHH I'€HOB. Tabnuyvt u cxemor:
38 MexaHu3MBbI SKCIPECCUH TEHOB Opranusanysa reHoMa y IpOKapyUoT U 3yKapHuoT. Peryasanus - «buocunTe3 Oenkay,
aKTUBHOCTH I'eHOB y IPpOKapuoT. [UnoTe3a onepoHa - «I'eHeTryeCcKuii KO
(®.2Kaxko6, K.MaHo). MosreKyiapHbIe MEXaHH3MbI
IKCIIPECcCHH FeHOB ¥ 3VKapHOT. Po/ib XxpoMaTHHA B
DEryIALHH paboThl reHoB. Peryasanus 06MeHHbIX IPOLECCOB
B KJ1eTKe. KJieTouHBIN roMeocTas.
Tema 25: Ocnoswl supyconozuu. Hugpopmayuonnasn é6uonozusn (3 u.)
39 OCHOBBI BUPYCOJIOTHH. Bupycsr — HekeTouHbIe (HOPMBI )KU3HU U 00IHTaTHEIC Mapasu- | Co3maHue MOJEIH BUpYyca IHopmpem: J1.11.IBanoBCKUi
40 OCHOBBI BUPYCOJIOTHH. Thl. CTpOECHHNE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBHPYCOB, Tabauybt u cxemor.
41 HudopmannonHas 61osorus OakrepuodaroB. Kusnennsiil yuxn JJHK-codepoicawux eupycos, - «['eHeTHYECKUH KO,

PHK-codepacawux supycos, bakmepuogpazos. Obpamuas
MPpAHCKpUnyus, peeepmasd, uHmezpasa.

BupycHsle 3a0051eBaHHS 9€TI0BEKA, JKUBOTHBIX, PACTCHHH.
CIIN 1, COVID-19, conmansHbie 1 MEAUIIMHCKHIE MTPOOTIEMBI.
Buoungopmamuka: unmezpayus u anaiusz OOIbUUX MACCUBOE
(«bigdata») cmpyxmyphvix Ouor02uueckux OaHHLIX.
Hanomexnonozuu 6 buonozuu u meouyune. Ipozpammupyemoie
dyuxyuu 6eaxos. Cnocobvl docmagku 1eKapcms.

- «Bupyce»,
- «bakTepuodarmy.
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Pa3znen 8: JKuzHeHHBIH MK KJIeTKH (6 4.)

Tema 26: Kusnenunotii uuxkn knemku (1 u.)

42 KneTouHslii UKL, €70 NEPUOBI U PETIALMA. W MUTO3. Taonuyvt u cxemoi:
OcCoOeHHOCTH TPOLIECCOB, MMPOTEKAIOMINX B HHTEphase. - «KW3HEHHBI! IHKIT KIETKI,
IloaroroBka kieTku k aeneHuro. [Ipecunrernueckuit - «MHurto3»
(TOCTMUTOTHIECKHH ), CHHTETHUECKHN U TIOCTCUHTCTHICCKHUM
(mpeMHuTOTHYECKHI) TTEpHOIBI HHTEP(A3HL.
Tema 27: Mampuunwtit cunmes JIHK. Xpomocomwt (2 u.)
43 Matpuunsiii cunte3 JHK. Martpnunstii cuare3 JJHK — perumknus. [TpuHnmnst H3ydenne XxpoMOCOM Ha TOTOBBIX Taonuyvt u cxemoi:
44 XpOoMOCOMEI peruukanuu JJHK: koMIieMeHTapHOCTh, TOJYKOHCEPBATUBHBIA | MUKpOIpenapaTax - «)KU3HEHHBIN UK KIETKHY,
CUHTE3, AHTUIAPAJIICILHOCTD. - «CTpoeHue XpoMocoM»,
Mexanusm perumnkanuu JJHK. Xpomocomsl. Ctpoenue - «Pennuxkanus JJHK»
xpoMocoM. TenoMepsl U TeroMmepasza. XpoMOCOMHBIIT Habop Obopyoosanue: cBETOBOU
KIJIETKH — KapUOTHUIIL. JIUIIJIOUTHBIN U TalUIOUTHBIA HAOOPHI MHKPOCKOII LIEHTPaA
xpomocoM. ["'omonoruuHsie XpoMocoMbl. [10J10BBIE XPOMOCOMBI. €CTECTBEHHO-HAyUYHOU U
TEXHOJIOTUIECKOH
HanpasyeHHocTer «Touka
pOcCTay; MUKpOIIpETIapaThl:
«MuTO3 B KIETKaX KOpEeIIKa
JTyKay.
Tema 28: /lenenue knemku — mumo3s (2 u.)
45 Jlenenne KIeTKH — MUTO3 [Henenuve knetku — mMuto3. CTaguu MUTO3a U IPOUCXOASAIIHUE B Habnromenne MuTo3a B KIIeTKax Tabnuyst u cxemot:
46 JlemeHue KIIETKH — MHTO3 HUX Tpouecchl. Tumbsl MuTo3a. KaprokuHes 1 IIUTOKUHE3. KOHUYHMKA KOpeIlIka Jiyka (Ha - «JK13HEHHBIN LUK KIETKU,
Buonoruueckoe 3HaYEHNE MUTO3A. TOTOBBIX MHKPOTIPEIapaTax) - «CTpoeHune XpoMocom»,
- «Pemmukanus JIHK»,
- «Muro3»
Oobopyoosanue: CBETOBOI
MHKPOCKOTI IIEHTpa
€CTECTBEHHO-HAyYHOU U
TEXHOJIOTUIECKOH
HanpaieHHocTer «Touka
pOCTay; MUKpOTIpETIapaThl
«MHUTO3 B KJIETKaxX KOpeliKa
JYKay.
Tema 29: Pezynayus ycuznennozo yukia kiemox (1 u.)
47 Perynsiuust )KM3HEHHOTO UKJIA Perynsiuust MutoTHUecKoro nukia kietku. [Iporpammupyemas Tabnuyvr u cxemu:

KJIETOK

KJIETOYHAs THOEIh — aIoMTO3.
Krnetounoe s1po, XpoMOCOMBI, PyHKITOHANbHAS TCHOMHUKA.
Mexanuzmul nporugepayuu, oug@epenyuposrku, cmaperus u

eubenu knemox. «l{ugpposas knemrxay — buoungopmamuyecxue

- «Ku3HEeHHBIN UK KIIETKW,
- «CTpoeHne XpoMocoM»,

- «Permmuxkanmst JTHK»,

- «Mwuto3y
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| MoO0enu QYHKYUOHUPOBAHUSL KIeMKU.

Pa3gen 9: Ctpoenne u pyHkuuu opranusmos (17 4.)

Tema 30: Opzanusm Kkak edunoe yenoe (1 u.)

48

Opraan3M Kak eHHOE IeJI0e

Buonornaeckoe pazHooOpasue opranuMoB. OTHOKICTOUHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIE OpraHn3Mbl. OcoOOCHHOCTH

Bakrepun, apxen, 0JHOKIETOYHBIE TPHUOBI, OTHOKIETOYHBIE
BOZOPOCIH, Ipyrue NpoTucThl. KoaoHuanbHbIE OPraHu3MBl.
BzanmocBs3b yacTeld MHOIOKJIETOYHOTO OpraHu3ma. TkaHu,
Oprasbl ¥ CUCTEMbI OpraHoB. Opranusm Kak €IMHOE LIeJI0e.

T'omeocras.

CTPOCHUS U JKU3HEACATCIBHOCTH OJHOKJICTOYHBIX OPTaHU3MOB.

Tabauuwt u cxemor:

- «OTHOKIJIETOYHBIE
BOZOPOCIINY,

- «MHOIOKJIETOUHBIE
BOZOPOCIINY,

- «bakrepuny,

- «lIpocrenmuer,

- «OpraHsl IIBETKOBBIX
pacTeHuit»,

- «CucTtemMbl OpraHoOB
[M03BOHOYHBIX >KMBOTHBIX ),
- «BHyTpeHHee cTpoeHne
HACEKOMBIX»
Oobopyoosanue: cCBETOBOI
MHUKPOCKOII LIEHTPa
€CTECTBEHHO-HAYYHOU U
TEXHOJOTUYECKOU
HamnpasiieHHocTer «Touka
pocTay; MUKpOIIpenapaTsl
OJITHOKJICTOYHBIX OPTaHU3MOB;
KUBBIC SK3EMIUISIPHI
KOMHATHBIX PacTCHMUI];
repOapuu pacTeHUI pa3HBIX
OT/IEJIOB; BJIAYKHBIE IIPETIapaThl
JKUBOTHBIX.

Tema 31: Tkanu pacmenuii (1 u.)

49

Tkanu pacteHuit

Txanu pacteHuil. TUIIBI paCTUTENBHBIX TKAHEH:
o0pa3zoBaTelbHas, MOKPOBHAS, POBO/ISIIAs, OCHOBHAS,
MexaHndeckas. OcoOeHHOCTH cTpoeHus, PyHKINH 1
pacmoyioKeHus TKaHell B OpraHax pacTeHUH.

N3yuenue TkaHeil pacTeHUH.

Tabauust u cxemoi:

- «Txanu pacreHuit»,

- «OpraHsl IIBETKOBBIX
pacTeHuil»

- «KopHeBbIE CUCTEMBIY,
- «Ctpoenue cTebs»,

- «CtpoeHue JIMCTOBOM
TUTAaCTHHKID.
Oobopyoosanue: KuBbie
9K3EMIUTAPBI KOMHATHBIX
pacTeHHil; CBETOBOM
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MHUKPOCKOII EHTPA
€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOU
HanpaByieHHocTel «Touka
pocTay; MUKpPOIIPENapaThl
TKaHe!

Tema 32: Tkanu scusomusvix u uenosexa (1 4.)

50

TxaHu )XMBOTHBIX U Y€JIOBEKa

TkaHM )KUBOTHBIX U YesioBeKa. THIBI )KUBOTHBIX TKaHEH:
SMUTENNAIbHAS, COSIMHUTENbHAS, MBILIIEYHAS, HEPBHASI.
OcobeHHOCTH CTpOeHHs, PYHKIMI U pacrONOKEHHs TKaHEH B
OpraHax >KMBOTHBIX U YeJIOBEKa.

M3ydenue TkaHel KUBOTHBIX.

Tabauuwt u cxemol:

«Tkanu JKHBOTHBIX),
«Ckener YCJIOBCKay,
((HI/IIlIeBapI/ITeJ'II)Haﬂ

CHUCTEMaY,

«KpoBeHocHast cucTeMay,
«JIpIxaTenpHas cucTemMay,
«Hepsnas cuctemay,
«Koxay,

«MBIIIeYHas CHCTEMA.

Oobopyoosanue: cBETOBOI
MHUKPOCKOII EHTPa
€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOU
HanpasyieHHocTer «Touka
pOoCTa»; MUKpOIIpenapaThl
TKAaHEH.

Tema 33: Opzanvt. Cucmemut opzanos (1 u.)

51

Oprasbl. CHCTEMBI OpPraHOB

Oprassl. BeretaTuBHbIe U TeéHEpaTHBHBIE OPTaHbl PACTEHHH.
Oprassl 1 cUCTEMBI OPTaHOB XKMBOTHBIX U YesloBeKka. DyHKIUN
OpPraHoB U CHUCTEM OPraHOB.

W3yuyenune opraHos LIBETKOBOI'O
pacTeHus.

Taonuuywt u cxemol:

((OpFaHLI OBETKOBBIX

pacTeHui,

«KopHeBbie cucTeMbl»,
«Ctpoenue cTedsy,
«CTpoeHue TucToBOt

IJIaCTHUHKH),

«CKener yeaoBeKay,
«[TumeBapuTenbHas

CHUCTEMAY,

«KpoBeHocHas cucremar,
«JlprxaTenbHasi cucTeMa,
«BrigenuTenprHas cucTemMa,
«HepBHas cuctemay,
«OHIOKpUHHAs CHCTEMaY»
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Oobopyoosanue: XuBbIe
9K3EMILISIPBI KOMHATHBIX
pacTeHmit; repdapun pacTeHUN
Pa3HbIX OTJENIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUICKIINU
0eCr03BOHOYHBIX JKUBOTHBIX;
BJI2)KHBIE TIpenapaThl
JKMBOTHBIX, CKEJIET YeJIOBEKa

Tema 34: Onopa mena opzanuzmos (1 u.)

52 Omnopa Tena OpraHu3MoB Onopa Tena opranu3moB. Kapkac pacrenuit. CkeneTsl Tabauywt u cxemor:
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIi - «CtpoeHue cTe0sy,
Y BHYTpeHHUH ckeneT. CTpoeHUe U TUIIbI COCTUHEHUS - «CtpoeHue IUCTOBOM
KOCTEH. IUTACTUHKNY,
- «CKeler JeoBeKay.
Oobopyoosanue: CKeNeTbI
MTO3BOHOYHBIX;, BIIAYKHBIC
MpernapaThl )KUBOTHBIX; CKEJIET
4eNI0BeKa; PAKOBUHBI MOJI-
JIFOCKOB; KOJUICKITHH
HACEKOMBIX, UTJIOKOKHIX
Tema 35: /leuscenue opzanuszmos (1 u.)
53 JBu>xeHHe OpraHnu3MoB JBr>xeHHne oprannu3MoB. J[BuKeHHE OHOKIETOYHBIX Taonuywt u cxemol:
OpraHu3MOB: aMEOOHTHOE, KTI'YTUKOBOE, pECHUYHOE. J[BI)KEeHNE - «OHOKIIETOUHBIE
MHOTOKJIETOYHBIX PACTCHUN: TPOMTU3MBI U HACTUH. [[BrKeHNE BOJZIOPOCTINY,
MHOTOKJIETOYHBIX JKUBOTHBIX U YEJIOBEKA: MBIIIEYHAS CHCTEMA. - «IIpocreitmmuey,
Pednexc. CkeneTHbIC MBIIIIBI U UX padoTa. - «CTpoeHre MBIIIIBIY,
- «MpImedHas cucTeMa
Tema 36: Ilumanue opzanuzmos (2 u.)
54 [MuTanne opraHu3MoB IMuranue oprannzmos. [lornouieHre BoJbl, yriIeKUCIOro ra3a u Tabnuyst u cxemeor:
55 [MuTanne opraHu3MoOB MHHEPAJIbHBIX BELIECTB PACTEHUSIMH. - «KumedHomomocTHEIE»,

IIuTaHne >KUBOTHEIX. BHy’I‘pI/IHOHOCTHoe 1 BHYTPHUKIJIICTOYHOC
IuieBapeHue. [InTaHne MO03BOHOYHBIX KUBOTHBIX. OT,I[GJ'ILI
MUIIEBAPUTECIBHOI'O TPAKTA. HI/IIIIeBapI/ITGHLHI)IC JKCJIC3HI.
HI/IHIGBapI/ITeJ'H)HaH CHCTEMA YCJIOBCKA.

- «[IumeBapuTenpHAS
CHUCTEMAY,

- «Cxema nuTaHusi paCTeHUN.
Oobopyoosanue: xuBble
OK3EMIIIAPbI KOMHATHBIX
pacTeHwii; 000pyI0BaHHE IS
JAEMOHCTpAIUU IMMOYBEHHOI'O U
BO3AYHIHOT'O IMTUTAHUA
pacTeHui,

pacIieruieHus Kpaxmaiia u
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OEJIKOB IO/, IEHCTBUEM
(epMeHTOB

Tema 37: [vixanue opzanuimos (2 u.)

56 JIpIxaHue opraHu3MoB [Jpixanue opraHu3MoB. JlpIxanue pacteHuil. J{pixanue Tabauuywt u cxemol:

57 JpIxaHue opraHu3MoB XKHUBOTHBIX. JInddy3ust ra3oB uepe3 moBepXHOCTh KICTKH. - «/Ip1xaTenpHAs cCTEMAaY.
KoxxHoe nprxanue. JlprxaTensHas MoBepXHOCTh. JKabepHoe 1 Obopyoosanue: 060opynoBaHue
n€royHoe ApIXxaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U U IEMOHCTPALIUH OTIBITOB IO
4yelI0BeKa. DBOJIOIUOHHOE YCI0KHEHUE CTPOCHUS JIETKUX U3MEPEHUI0 )KU3HEHHOMN
MIO3BOHOYHBIX XKUBOTHBIX. J[pIXaTelbHas CUCTEMA YEIOBEKa. EMKOCTH JIETKHUX, MEXaHU3Ma
MexaHU3M BEHTWIALUY JETKUX Y ITUI] U MIEKOIHUTAIOIINX. JIBIXaTEIIbHBIX JIBIKCHUH
Perynsuus neixanus. J{prxaTenbHble 00bEMBIL.

Tema 38: Tpancnopm eeujecme y opzanuimos (2 u.)

58 TpaHCHOPT BEIIECTB Y OPraHU3MOB TpaHCHOPT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI Tabnuusl u cxemol:

59 TpaHcHOpT BEIIECTB y OPraHU3MOB pactenuii. TpaHcopT BelIecTB Y JKUBOTHBIX. KpoBeHOCHAs - «OpraHsbl IBETKOBBIX
cucrema U e€ opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX pacTeHui»,

JKIBOTHBIX U desoBeka. Cep/re, KPOBEHOCHBIE COCYIBI U KPOBb. - «KopHeBbIe cHCTEMEI,
Kpyru xkpoBooOpamieHns. DBOIOINOHHBIE YCIOKHEHHS - «CtpoeHnue cTeOms»,
CTPOCHUS KPOBEHOCHOH CHCTEMBI II03BOHOYHBIX JKHBOTHBIX. - «CTpoeHUE TUCTOBOM
Pabora cepama u e€ peryssimus. TUTACTHHKID,
- «KpoBeHocHas cuctema
YeoBeKay,
- «KpoBeHocHbIE cuCTEMBI
ITIO3BOHOYHBIX ) KHUBOTHBIX
Tema 39: Bvioenenue y opeanusmos (1 u.)
60 Brinenenue y opranuzMoB Brinenenue y opranuzmoB. Beinenenue y pacrenuil. Beinenenue Tabnuuywt u cxemol:
Y )KUBOTHBIX. COKpaTI/ITeHLHI)Ie BaKyOJIH. OpFaHLI BbIJICJICHU. - <<BI)II[CHI/ITCJ'II)H8.$[ CUCTEMA»
QunbTpanms, CeKperus 1 00paTHOE BCAChIBAHNE KaK
MEXaHU3MBI pabOTH OPraHOB BhIENEHHUS. CBSI3b MOJIOCTH TEJa C
KPOBEHOCHOM W BBIICTUTEIBHON cUCTeMaMu. Brinenenue y
MTO3BOHOYHBIX KUBOTHBIX U YEIOBEKA
[Mouku. Ctpoenue u GyHKINOHUPOBAHKE HEPPOHA.
O0pa3oBaHHE MOYH Y YEIOBEKA.
Tema 40: 3awguma y opeanuzmos (2 u.)

61 3ammra y OpraHu3MoB 3ammra y OpraHu3MoB. 3alUTa y OJHOKIETOUYHBIX OPraHU3MOB. Tabnuyvl u cxemur:

62 3amura y OpraHu3MoB Cnopsl OakTepuii M HUCTHI MPOCTEHIINX. 3aIIUTa Y - «Koxay,

MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpeacTsa macCUBHOM U - «AMMyHHTETY,

XHUMHUYECKOH 3aIUThI. OUTOHIUIEI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M BIX
MIPOU3BOJIHBIC. 3al[UTa OpraHnu3Ma OT Oone3Hel. IMMyHHas
cucTtema yesoBeka. KneTouHsli M ryMopanbHblii MMMYHUTET.

- «Ctpoenue cTebs»,
- «CtpoeHue JIMCTOBOM
TUIACTUHKW»
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Bpoxnénuslii 1 nproOpeTeéHHbBIN ciennuuecKuii UMMYHHTET.
Teopus kIoHANBEHO-CeNEeKTHBHOTO UMMYyHHTeTa (I1.0pmmx,
®.M.beprer, C.Tonerasa). BocmanurensHbIe OTBETHI
opraHu3MoB. Pois BpoKAEHHOTO IMMYHHTETA B Pa3BUTHH
CHCTEMHBIX 3200JICBaHUH.

Tema 41: Pazopasxcumocms u pezyaayus y opeanusmos (2 u.)

63 PasppaxumocTs U perynsauus y PasgpaxumMocTh U peryisinys y Opranu3MoB. PazipaxxumMocts y Ilopmpem: 1.11.11aBnoB
OpPraHU3MOB OJTHOKJIETOYHBIX OpraHu3MoB. Taxcucel. Pazapaxumocts u Taonuyvt u cxemor:
64 Ypok 00001IeHUS U KOHTPOJIA perynsanus y pacteHuil. PocToBble BeliecTBa U UX 3HAUCHHUE. - «CTpoeHue rupsl»,
HepeHast cucteMa 1 peduieKTopHas peryisius y )KHBOTHBIX. - «CTpoeHue nIaHapumny,
HepsHas cucrema u €€ 0Tebl. DBOOLUOHHOE YCI0KHEHUE - «BHyTpeHHee cTpoeHne
CTPOEHUS HEPBHOM CUCTEMBI Y )KUBOTHBIX. OTAEIBI TOJIOBHOTO JIO’KAEBOTO YEPBA»,
MO3ra O3BOHOYHBIX )KUBOTHBIX. Pediiekc u pedaekTopHas ayra. - «HepBHas cuctema poio»,
BesycnoBHble 1 ycnoBHbIE pediekchl. ['ymopanbHas peryssnus - «<HepBHas cucrema
1 9HIOKPUHHAS CHCTEMa )KUBOTHBIX U YeloBeka. JKenesnl JSITYIIKH,
SHJIOKPUHHOHM CHUCTEMBI X IX TOPMOHBI. /leicTBHE TOPMOHOB. - «<HepBHas cucrema
B3anmocBs3s HEpBHOH M 3HAOKPUHHOM cucTeM. [ umoranamo- TIPECMBIKAIOLINXCS»,
runo¢uzapHas CUCTEMA. - «HepBHast cucrema nTuip,
- «HepBHast cucrema
MIIEKOIIUTAIOIINX,
- «HepBHas cucrema
YyesoBeKay,
- «DHJIOKPHUHHAS CUCTEMAY,
- «Pedmexcy.
Oobopyoosanue: monenn
TOJIOBHOTO MO3Ta Pa3INYHBIX
KMBOTHBIX
Paszpnen 10. PasmHo:keHue U pa3BuTHe OpraiusmMos (8 4.)
Tema 42: Dopmut pazmuoscenusn opzanuzmos (1 u.)
65 @®opMBI pa3MHOKEHHUS OPTaHU3MOB @DopMBI pa3MHOKEHNUS OPraHU3MOB: Oectiosoe (BKIovast Tabnuywr u cxemor:
BEreTaTUBHOE) ¥ MOJI0BOE. Buapl 6ecronoro pasMHOXKEHUS: - «BereratusHoe
MIOYKOBaHME, CIIOPYJISIINS, (PparMeHTaIys, KIIOHUPOBaHHE. Pa3MHOXEHHUEY,
- «Tumnel 6ecnionoro
Pa3MHOXECHHU»,
- «Pa3MHOXeHue
XJIAMHUIOMOHAIBD»,
- «Pa3MHOXEHNE IBIIICHBD»,
- «Pa3MHOXeHNE TUAPBD)
Tema 43: Ilonosoe pazmnoycenue. Meiio3 (2 u.)
66 ITonosoe pasmuo)eHME. Melos | Tonosoe pasmuoskentue. [T010BbIE KIETKH, MM raMeThl. Meiio3. Taonuyst u cxemor:
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67

ITonoBoe pasmuoxxenue. Meito3

Craguu meiio3a. [ToBeneHne XpoMoOCOM B MeHo03e.
Kpoccunrosep. buonornueckuii cMpica Meii03a 1 OJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.

- «Meiio3»,
- XpoMOCOMBI»

Tema 44: I'amemozenes. Oopazosanu

e u pazeumue nonoevix kiemox (1 u.)

68 I'amerorenes. O6pa3oBanue u IIpen3apoapimeBoe pa3puTre. ['aMmeToreHe3 y KUBOTHBIX. H3ydeHune cTpoeHHs TOTOBBIX Tabnuust u cxemol:
pa3BHUTHE MOIOBBIX KJIETOK IMonossle xene3pl. OOpa3oBaHNE U PA3BUTHE MOJOBBIX KIETOK. KJIETOK Ha TOTOBBIX - «("ameTorenes»,
CnepmaroreHes u oorese3. CTpoeHHE MOJIOBBIX KIIETOK. MHKpOIIpenaparax - «CTpoeHue SHIEKIETKU U
Omio10TBOpeHNE U IMOPHOHAIBHOE PA3BUTHE KUBOTHBIX. CHEepMaTOo30H1a.
CriocoOBbI OTTIOTOTBOPEHHUSI: HAPYIKHOE, BHYTPCHHEE. Oobopyoosanue: CBETOBOI
[TapTeHorenes. MUKPOCKOII IIEHTpa
€CTECTBEHHO-HAyUYHOU U
TEXHOJIOTUYECKOH
HamnpasiieHHocTer «Touka
POCTa»; MUKPOIIpENapaTsl
SIHIIEKIJIETOK 1 CIICPMaTO30U/I0B.
Tema 45: Huoueudyanvnoe pazsumue opzanusmos — onmozenes (2 u.)
69 WHnuBuayanbHOE pa3BUTHE WupuBuayansHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOpHO- Ilopmpem: X Illneman
OpPraHU3MOB — OHTOT€HE3 JIOTHSI — HayKa O Pa3BHTHH OpraHu3MoB. Mopghozenes — ooua u3z Tabnuywr u cxemol:
70 WHnuBuayansHOE pa3BUTHE 2nagnbIx npodaem ambpuonozuu. Konyenyus mopgozenos u - «OCHOBHBIE CTaUN

OpPTraHU3MOB — OHTOI'CHE3

MmoOdenu mopgozeresa. Ctanuu SMOpHOTeHe3a KUBOTHBIX (Ha
npuMepe JArymku). Jpoonerne. Tursr gpoOieHus.
Hemepmunuposannoe u nedepmunuposannoe opodaenue.
bnacmyna, munwvt 61acmyn. OcobeHHocTu ApoOICHUS
MIIEKOIIHTAIOMINX. 3apO/IBIIIEBHIE TUCTKU (TaCTPYJIISIINA).
3akJiiaika OpraHoB M TKaHEH U3 3apOJIBIIIEBBIX JIMCTKOB.
BzanmHoOe BiMsiHME YacTel pa3BUBAIOIIETOCS 3apObliia
(sMOpHoOHaNBHAs MHAYKIHS). 3aKia/ika IJIaHa CTPOEHHS KUBOT-
HOTO KaK pe3yJIbTaT HePapXUIECKUX B3aUMOJICHCTBHI T'€HOB.
Bnusnue Ha sMOpHOHATIBHOE PAa3BUTHE PA3IMYHBIX (PaKTOPOB

OKpYKalolieH cpepl.

OHTOTECHE3a»
Oobopyoosanue: monens «L{ukn
Pa3BUTHS JIATYIIKI

Tema 46: Pocm u pazsumue syncusommuwix (1 u.)
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71

Poctn Pa3sBUTHUEC ) KUBOTHBIX

Poct u pa3zBuTHe )XUBOTHBIX. [10CTAIMOPHOHATILHBINA TTEPHOI.
[Ipsimoe u Hempsimoe pa3BuTHe. PazBuTie ¢ Mmeramopo3oM y
0€eCII03BOHOYHBIX 1 TIO3BOHOYHBIX JKUBOTHBIX. broiormaeckoe
3HAYCHUE TIPSMOTO M HENPSMOTO PA3BUTHSA, FIX
pacnpocTtpaHeHre B mpupoae. THUIbl pocTa )KUBOTHRIX. DakTOpHI
peryJsuy pocTa KHUBOTHBIX U UEJIOBEKa.

Cramuu 1ocToMOPHOHAIBHOTO Pa3BUTHS Y

JKUBOTHBIX U uesnoBeKa. [lepuosasl oHTOreHes3a

yenoBeka. CTapeHue U cMepTh Kak

6Guosiorn4eckye mpoLecchl.

BrIsiBNIeHHE IPU3HAKOB CXOACTBA
3apOoAbIIEeH TO3BOHOYHBIX
KHUBOTHBIX

Tabnuywt u cxemor:

- «IIpsimoe u HenpsiMoe
pas3BHUTHEY,

- «Pa3BuTHE MaliCKOIO XXyKa»,
- «Pa3Butue capaHuny,

- «Pa3BuTHE NATYIIKNY

Tema 47: Pazmnoscenue u pazeumue pacmenui (1 u.)

72

PasmuoxeHne u Ppa3BUTUC paCTeHHI;'I

PasmHOXeHUE U pa3BuTHE pacTeHud. ['ameToput u
copout. Meiio3 B )KH3HEHHOM IHKJIC PAaCTCHUM.
O6pazoBanue cnop B mporiecce Meio3a. ['amerorenes y
pactenuii. ONI0M0TBOPEHNE 1 pa3BUTHE

pacTUTENFHBIX OPTaHU3MOB. [IBOHOE OIIIOAOTBOPEHNUE Y
IIBETKOBBIX pacTeHui. OOpa3oBaHNe U pa3BUTHE CEMEHH.
MexaHU3MBI peryJIUd OHTOTE€He3a Y PAaCTeHUH U KUBOTHBIX.

CtpoeHue OpraHoB pa3MHOXEHHS
BBICIINX PACTEHUH

Ilopmpem: C I HaBammn
Tabauust u cxemoi:

- «JIBOMHO€E OIIOAOTBOPEHUE Y
IBETKOBBIX PACTCHUI»,

- «CTpoeHue ceMsH
OJTHOJIOTHHBIX U JIBYIOJIEHBIX
pacTeHuit»,

- « X XKU3HEHHBIN UK MOPCKO
KaIycCThI»,

- « ) XKM3HEHHBIN UK MXay,
«KHU3HEeHHBIH UK
ManoOPOTHUKAY,

- «OKW3HEHHBIN ITUKII COCHBI»

Paspnen 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M MI3MEHYHMBOCTH OPraHu3MoB (2 4.)

Tema 48: Hcmopus cmanosnenus u

azeumusn 2cenemuku kax nayku (1 u.)

73

HCTOpI/IFI CTAaHOBJICHHUS WU pa3sBUTUA
TCHCTUKU KaK HAYKH

Vcropust CTaHOBJIEHUSI M pa3BUTHSI TEHETHKN Kak HaykKu. PaGoTe
I''Menpens, I'.[le ®pusa, T.Moprana. Poib oTeuecTBEHHBIX
yuéHbIX B pa3BuTuu reHeTukd. Padoter H.K.Kombioga,
H.N.Basunosa, A.H.benozepckoro, FO.A.dununuenko,
H.B.Tumodeesa- Pecosckoro.

Ilopmpemur: I'. Mennens, I'.[le
®pus, T.Mopras,
H.K.Komenos, H.11.BaBumos, A.
H.benozepckuid,
I'.I.xapneueHxo,

0. A.®ununueHko,
H.B.Tumodees - PecoBckuii

Tema 49: Ocnoenvie nonamus u cum

6ol 2enemuxu (1 u.)

74

OCHOBHBIE TTOHATHS U CUMBOJIBI
TCHCTHKH

OCHOBHBIE T€HETUYECKHE TOHATHS U CHUMBOJBL. [ OMOJIOTHYHBIE
XPOMOCOMBI, aJJIENIbHBIE T'€HBl, a1bTEPHATUBHBIC IIPU3HAKHY,
JIOMMHAHTHBIM U PELIECCUBHBII IPU3HAK, FTOMO3UI0TA,
reTepO3NUT0Ta, YUCTAs! IMHHS, THOPUIBI, TeHOTHII, (PeHOTHII.

Jpo3oduna kak 00bEKT
TCHETHUYCCKUX I/ICCHe}lOBaHI/Iﬁ

Taonuuot:
- «MeTobl FTEHETUKIY,
- «CXeMBbI CKpEIIMBAHUSI.
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OCHOBHBIE METOABI TCHETHKNU: THOPHUIOIIOTHIECKHUH,
LIUTOJIOTHYECKUH, MOJIEKYJISIPHO-T€HETUYECKUI.

Pa3gen 12. 3akonomepHocTH HacjaeacTBeHHocTH (10 4.)

Tema 50: 3axkonomeprnocmu HAC1€008

anusa npusnarkos. Monozubpuonoe ckpewyueanue (2 u.)

75 3aKOHOMEPHOCTH HACJICIOBAHUS MonorubpunHoe ckpemuBanne. [lepBrlit 3axkon MeHnens — W3yuenue pe3ynbraToB Ilopmpem: I Menpnenn
npu3HaKoB. MoHOTHOpHIHOE 3aKOH eIMHOO00pa3ys THOPHUIOB IEpBOTo NnokoyieHus. [Ipasuino MOHOTHOPHIHOTO CKPELINBAHUS Y Tabnuust u cxemol:
CKpEIIMBaHKe JoMHHHpOBaHus. Bropoii 3akoH Menemns — 3aKoH IPO30(HITBI -«I1lepBrlii U BTOPOI 3aKOHBI

76 3aKOHOMEPHOCTH HACJICIOBAHUS pacuienyeHus npu3HakoB. L{uTonornyeckue OCHOBBI Mewnnaemns»

MpU3HAKOB. MOHOTHOPHIHOE MOHOTHOPHUIHOTO CKpelUBaHus. [ Mmore3a YuCTOTHI raMerT. Obopyoosanue: Moaenb s

CKpellBaHue JIEMOHCTpAIIMU 3aKOHOB
€MHOO00pa3us THOPUIOB
MIEPBOTO MOKOJICHHS U
pacuienieHus IPU3HaKOB,
CBETOBOM MUKPOCKOII LIEHTPa
€CTECTBEHHO-HaYYHO! U
TEXHOJIOTHYECKOH
HanpasyeHHocTer «Touka
POCTa», MUKpOIIpETIapar:
«/Ipo3odumar

Tema 51: Ananusupyrouwiee ckpewyusanue. Henonnoe domunuposanue (1 u.)

77 AHanmsupyrolee CKpernBaHue. Ananmsupyromee ckpemuBanne. [IpoMexyTouHbIH XapakTep Tabnuyst u cxemot:

Hemnonnoe JOMHWHHPOBAHUE HacCJICAOBaHUA. PacmenneHI/Ie MPU3HAKOB IIPH HCIIOJIHOM -((AHaJ'II/ISI/IpyIOI_Hee
JOMHWHHUPOBAHHNU. CKPCIIUBAHUCY,
- «HemomHoe JOMHWHHUPOBAHUECY
Tema 52: /luzubpuonoe ckpewgusanue (2 u.)

78 JluruOpuiHoe cKpenBaHue JurubpunHoe ckpeuBanue. Tperuii 3akoH Menaens — 3akoH | M3yueHue pe3ysbTaToB Ilopmpem: I Mennenn

79 JuruOpuHoe cKpelrBaHue HE3aBHCHMOTO HaclleIOBaHMS MPHU3HAKOB. L{uTomornueckue JUTHOPUIHOTO CKPELMBAHUS Y Tabnuybr u cxemol:

OCHOBBI IMTUOPHTHOTO CKPELIBAHMSI. JIpo30(HIIBI -«Tperuii 3akoH Menaensa».
Obopyoosanue: MOJEND IS
JIEMOHCTpAIH 3aKOHA
HE3aBHCUMOTO HacJIe0BaHUs
MIPU3HAKOB; CBETOBOH
MHKPOCKOII [IEHTPa
€CTECTBEHHO-HAyYHOU 1
TEXHOJIOTUYECKOH
HarpaBileHHOcTe! «Touka
pocTay; MEKpOTIpenapar
«/pozodumay.

Tema 53: Cyennennoe naciedosanue NPUIHAKO8. XPOMOCOMHAA meopus HacledcmeeHHocmu (2 u.)
80 CrienyieHHOE HaclleJOBaHUE | CrensieHHOE HacineoBaHue Mmpu3HakoB. Paboter T.Moprana.

Ilopmpem: T .Mopras.
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MIPU3HAKOB. CrenyieHHOE HacleJ0BaHUE T€HOB, HAPYIICHUE CICTICHAS Tabnuust u cxemol:
81 XpoMOCOMHas TEOpHs MEXAy TeHaMU. XpOMOCOMHas TEOPHs HaCJAEACTBEHHOCTH. -«CrenyieHHOE HACIeOBaHNe
HACJICICTBEHHOCTH MIPU3HAKOB Y APO30(HUITBD».
Obopyoosanue: MOIeNb IS
JIEMOHCTPAIINH CICTIFICHHOTO
HacJIeI0BaHUs PU3HAKOB
Tema 54: I'enemuxa nona (1 u.)

82 I'enetuka momna I'enetuka nona. XpoMOCOMHBIN MeXaHU3M OIPEAETICHUS MoJa. Tabnuysr u cxemol:
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. | OMOTraMeTHBIHN U -«['eHeTunka monay,
reTeporaMeTHbIN MmoJl. 'eHeTudeckast CTpyKTypa MoJOBbIX -«Kapuotun yenoBekay,
xpomocoM. HacnenoBanue npu3HaKoB, CLETIJICHHBIX C TIOJIOM. -«Kapuotum apo30¢huis,

-«KapuoTum nTuisn
Tema 55: I'enomun kak yenocmuasn cucmema (2 u.)

83 I'eHOTHI KaK 1I€JIOCTHAsI CUCTEMA I'enoTun kak nenoctHas cucrema llneorponus — Tabauywt u cxemoi:

84 VYpok 006001eHN 1 KOHTPOJLL MHOECTBEHHOE JEHCTBHE T'eéHa. MHOKECTBEHHBIN AJUIETU3M. -«MHOKECTBEHHBIH aJIJIETU3M»,
BsanmMopeiicTBre HeaJuleIbHBIX TeHOB. KoMIeMeHTapHOCTb. -«B3anMoieiicTBre TeHOBY
Onucras. [Tomumepust. ['eHeTHUECKUIT KOHTPOJIb Pa3BUTHS
pacTeHuil, )KUBOTHBIX U YEIIOBEKA, a TAKXKE (PH3HOIOTHICCKIX
TIPOIIECCOB, MTOBEICHHUS M KOTHUTUBHBIX (DYHKITHIA.

I'eHeTHUEeCKHE MEXaHU3MBI CHMONOTeHE3a, MEXaHU3MBI
B3aMMOJICHCTBHS «XO3S5IIH — Mapa3uT» U «XO3SIMH —
MUKpOOHOMY. ['eHeTHYecKue aceKThl KOHTPOJIS U U3MEHEHUS
HACJICICTBCHHOM MH(GOPMAIIUY B IOKOJCHHUSIX KJIETOK U
OpPTaHM3MOB.
Paznen 13: 3akoHOMepHOCTH U3BMEHYMBOCTH (6 4.)
Tema 56: Hzmenuueocmo npuznaxos. Buowvt usmenuugocmu (1 u.)
85 M3MeHunBOCTD MPU3HAKOB. Buibl B3aumonelicTBre TeHOTHIIA U CPEJIBI IPH POPMUPOBAHUU Tabnuuywt u cxemol:
U3MEHYUBOCTH ¢denotuna. MI3MeHYHBOCTh NMPU3HAKOB. KauecTBEHHbIC U -«Buibl ©I3MEHUYUBOCTHY.
KOJINYECTBEHHbIE TPU3HAKU. BUIBI H3MEHUYHNBOCTH! Oébopyoosanue: KvBbIE U
HEHACJICICTBCHHAS M HACJICACTBEHHAS. repOapHbIe HK3EMILIAPHI
KOMHATHBIX PacTECHUIT, PUCYHKH
(poTorpadum) KUBOTHBIX C
a3 IMIHBIMY BUIAMUA
W3MEHYUBOCTH
Tema 57: Moougukayuonnan uzmenyugocms (2 u.)

86 MoudukanroHHas H3MEHYHBOCTh MomudukanroHHas U3MEHIYHBOCTh. POk cperpl B HccnenoBanue 3akoHOMEpHOCTEN Tabauuywvt u cxemot:

87 MomudukanroHHas H3MECHYHBOCTh (dhopmupoBannu MoaU(UKAMOHHONW H3MeHUYnBOCTH. HopMma MOIU(PUKAITMIOHHON H3MEHYHBOCTH. -«MoaudukanuoHHAS
peaknuy npu3HaKa. BapuannoHHbBIN psl M BapUalliOHHAS M3MEHYUBOCTHY

kpuBas (B.Morannacen). CBoiicTBa MOAM(DUKATMOHHON
HM3MEHYHBOCTH.

ITocTpoenue BapralMOHHOTO psijia U
BApUALMOHHOI KpUBOH.

Oobopyoosanue: XuBbIC U
repOapHbIe SK3EMIUISIPhI
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KOMHATHBIX PAaCTCHUIT; PUCYHKH
(poTorpacdum) KUBOTHBIX C
npyMepaMu MOIUGHUKAIMOHHOM
M3MEHYHBOCTH.

Tema 58: I'enomunoueckas usmenuu

eocmov. Komobunamuenasn uzmenuusocms (1 u.)

88 I'enoTunoueckass K3AMEHUYUBOCTD. I'eHoTHIIIUECKAs! I3MEHINBOCTH. CBOHCTBA TEHOTHITHIECKOM Tabnuywt u cxemor:

KomOnHaTHBHAS I3MEHYMBOCTH HM3MEHYMBOCTH. BUIbI FEHOTUIIMYECKOH U3MEHYMBOCTH: -«KomOuHaTnBHas
KOMOUMHaTHBHas U MyTanroHHasi. KomOuHaTuBHas U3MEHYUBOCTDY,
U3MEHYUBOCTh. Melo3 1 MoI0BOH Mpo1iecC — OCHOBA - «Meiio3»,
KOMOWHATHBHOM M3MEHYMBOCTH. PO KOMOMHATHBHOM -«O1MI010TBOPEHHE)
M3MEHYMBOCTHU B CO3JJAHUU I'EHETHYCCKOTO pa3HOOOpa3us B
npejaenax 0JHOTO BUAA.

Tema 59: Mymayuonnaa usmeH4ugocme. 3aKOHOMEPHOCIU MYMAUUOHHO20 npoyecca.

Snuzenemuxa (2 u.)

89 MyTanunoHHas U3MEHYUBOCTb. MyTanuoHHas U3MEHYMBOCTh. BUIbI MyTaluil: TeHHbIE, Myranuu y apo3oduisl (Ha rotoBeix | Ilopmpemor: I'.Jle @pus,
3aKOHOMEPHOCTH MYTAallMOHHOT'O XPOMOCOMHBIE, FTeHOMHBIE. CTIOHTaHHbBIE U UHAYLIUPOBAHHbIE MHUKpOTpenapaTax) B.Moranncen, H.1.BaBuios.
rpolecca. MyTalUMHU. SIepHbIE U LIUTOIUIA3MATUYECKUE MYTALlUU. Taonuyvl u cxemor:

90 ONUTreHETHKA CoMaTtuueckue U MojioBele MyTauuu. IIpuunHbl - «['enernueckne 3a00eBaHUA

BO3HUKHOBEHHUSI MyTaluid. MyTareHsl 1 UX BIHUSHHUE Ha YEJIOBEKAY,
OpraHU3MBI. - «Buael MyTaumii.
3aKOHOMEPHOCTH MYTAallMOHHOT'O IpoLecca. 3aKOH Oobopyoosanue: KUBbIEC U
TOMOJIOTHYECKUX PSAJIOB B HACTIEACTBEHHON H3MEHUUBOCTH repOapHbIC FK3EMIUIAPHI
(H.N.BaBunos). BHesinepHas H3MEHUYHBOCTD U KOMHATHBIX PAaCTEHUI; PUCYHKU
HACIIEACTBEHHOCTb. DnuzeHemuKa u d3ueeHoOMUKda, poss (oTorpaduu) KUBOTHBIX C
InULeHeMmuyecKux QaKxmopos 8 Hacie008aHuU U Pa3ITUYHBIMHU BUAAMU
UBMEHUUBOCIU PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOB. M3MEHYUBOCTH

Paznen 14: I'eneTuka yesioBeka (3 4

Tema 60: I'enemuxa uenosexa. Memoovt meouyunckou zenemuxu (3 u.)

91 I'enetuka yenoBeka. Kapuorun yenoseka. MextyHapoaHas nporpamMmma CocraBieHHe U aHaJIu3 POJIOCIOBHOM Taoauust u cxemol:

92 MeTo1bl METUIMHCKOM T€HETUKU HCCIIeI0BAaHUs F€eHOMa YesoBeKka. MeTo bl M3yUeHHs TEHETUKHU -«Kapuorun yenosekay,

93 MeTo1bl MEIUIIUHCKOM TEHETUKU YeNoBeKa: TeHEATOTHIECKUH, OM3HEIIOBBIH, TUTOT €HETHYECKIH, -«MeTo1bl U3yUYEHUS

MONYJISIIUOHHO-CTaTUCTUUECKUM, MOJIEKYJISIPHO-T€HETUUECKHIA.
CoBpeMeHHOe oTpeiesieHue TeHOTUIIA: TOJIHOTE€HOMHOE
CEKBEHHPOBAHME, TEHOTUITMPOBAHUE, B TOM UHUCIIE C TOMOUIBIO
TT11P-ananu3a. HacneacTBeHHbIC 3a00JIeBaHUS YEJIOBEKa.
I'enHbIE 1 XPOMOCOMHEBIE 00JIe3HM YeNoBeKa. boye3Hu ¢
HACJIeICTBEHHOW MPeIpacloioKeHHOCThI0. 3HaUECHUE
MGHHHHHCKOﬁ TCHCTHUKHU B npenompamer—mn " JICYCHUU
TeHETHYECKUX 3a00JIeBaHUI YeloBEeKa. MeIUKO-TEHETHYECKOE

T'CHCTHUKH YCJIIOBECKaA»,
-«I"enernueckue 3a00JieBa-
HUSA 4YCIIOBCKA)».
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KOoHCynbTHpoBaHue. CTBosIOBBIC KieTKH. [loHsTHE
«TEHETHYECKOTO TPy3a». DTHUECKHE aCIEeKThl NCCIECIOBAaHUN B
00J1acTH peTaKTUPOBAHNS T€HOMA M CTBOJIOBBIX KIIETOK.
I'enernueckue GakTOpHI MOBBIICHHONW TyBCTBUTEIEHOCTH
YeJoBeKa K (GU3MIECKOMY U XUMHIECKOMY 3arPsI3HEHHIO
OKpy>Karomel cpenbl. I'eHeTHUecKast MpeapacnoI0kKeHHOCTh
YeJI0BEeKa K MaTOJNOTHsM.

Paznen 15: Cesiekuusi opranu3mos (4 4.)

Tema 61: Ocnosnvie nonamus cenexyuu (1 u.)

94 OCHOBHBIE MOHSTHUS CENEKIIH JloMecTHKaIus U CeNeKIusl. W3ydeHue copToB KyJIbTYPHBIX Ilopmpemui: H.11.BaBunos,
3aposKAeHUE CeJIEeKIIMU M JOMECTUKALUU. Y YeHue pacTeHui ¥ MOPOJ JOMAILIHUX N.B.Muuypus,
H.M.BaBunogsa o LlenTpax npoucxoxaeHus 1 MHOrooopasus JKUBOTHBIX» I'. I.Kapneuenxo,
KYJbTYPHBIX pacTeHUN. Posb cenexuuu B CO31aHUU COPTOB ILIT.JIykbsiHEHKO,
pacTteHuii ¥ mopoa KUBOTHEIX. CopT, MOpoJia, ITaMM. 3aKOH Bb.JI.Actaypos.
TOMOJIOTHYECKUX PAJOB B HACIEACTBEHHON H3MEHUYNBOCTU Tabnuyvt u cxemor:
H./.Baswunosa, ero 3Ha4eHUE I CEIICKIIMOHHON PaOOTHL. -«LleHTpbl NPOUCXOXKIEHUS U

MHOT000pa3us KyJIbTypHBIX
pacTeHui,
-«3aKOH TOMOJIOTHYECKUX
PAAOB B HACIEICTBEHHON
HN3MEHYHUBOCTI

Tema 62: Memooul cenexyuonnoii pavomut. Coxpanenue, uzyueHue u UCno1b308anue 2eHENUYeCKUx

pecypcos (3 u.)

95 MeTobl CeNeKIIMOHHOM PaboTHI. MeTobl CeNeKITMOHHOMN paboThl. ICKyCCTBEHHBIN 0TOOD: H3y4yeHne METOI0B CENEKIINH Hlopmpemur: H .M .Basunos,
MAacCOBBIH ¥ UHIUBHIYAIbHbIH. DTarbl KOMOWHALMOHHOM pacTeHuil. U.B .Muuypun, M.®.Heanos,
cenexnuy. VcnpiTaHue Mpou3BoauTeNel mo notoMcTBy. OTO0p IIpuBuBKa pacTeHU. I'.J]. Kapneuenxo, H.bopnoye,
10 TEHOTHUILY C MIOMOIIBIO OIIEHKU (PeHOTHIIA TOTOMCTBA U OTOOP /. K.Benses.

96 CoxpaHeHue, U3yueHHe U 10 TEHOTHITY ¢ moMomibio aHanusa JIHK. Tabnuywr u cxemor:

UCTIONIb30BAHNE TEHETHUECKUX
pecypcoB

UckyccTBeHHBI MyTareHe3 Kak METO/1 CEIEKIUOHHOM
paboThl. PaguanimoHHbIH 1 XUMAYECKAN MyTareHe3 Kak
HCTOYHUK MYTAINi y KyIbTypHBIX (hOPM OpPraHU3MOB.
Hcnonp30BaHre TEeHOMHOTO PEAAKTUPOBAHUS U METO/IOB
pexomOuHaHTHBIX JIHK /U1 OTy4eHus nexoaHoro
MaTtepuana s CeNEeKIINH.

[Tosrydenne noauIuIon10B. BHYTpHBHI0Bas THOpUIU3AITHSI.
bruskopoicTBeHHOE CKpelMBaHUe, UM HHOPHIUHT.
HepoacTtBeHHoe ckpemyBanne, wiv ayTopuauHr. ['erepo3uc
Y €T0 NpUIHHEL. VcToap30BaHUe TeTepo3nca B CEEKIIUH.
Ornanénnas rubpunusanus. [Ipeogonenue Gecruioaus
MEKBHJIOBBIX THOPUIOB. JIOCTHIKEHUS CEeKIINN PACTCHUH H

-«Memoowl cenexyuuy,
-«Omoanénnas 2ubpuouzayusLy,
-«Mymaczenes
Buoeorkckypcus «OcHOBHbIE
METOJIbI U JJOCTHUKEHHSI
CEeJIEKLUHU PaCTeHUN U
JKUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO hepMmy,
COPTOUCTIBITATENLHBIA Y9aCTOK,
B TCIUIMYHOE XO3SHCTBO, B
nabopaTopuro
arpOyHHBEPCUTETA UITU
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KHUBOTHBIX.

CoxpaHEHHE U N3y4CHNE TEHETHIECKUX PECYPCOB
KyJIbTYpPHBIX PACTEHHUI M X JTUKUX POAWICH JUIS CO3MaHMS
HOBBIX COPTOB U THOPHIOB CENbCKOXO3SIHCTBEHHBIX KYJIBTYD.
H3zyuenue, coxpanenue u ynpagienue eeHemuiecKumu
pecypcamis CenbCKOX03ANUCNBEHHbIX U NPOMBICIOBbIX
JACUBOMMHBIX 8 YETIAX YIVUULEHUS CYUeCmEYIOWUX U CO30AHU
HOBbIX NOPOO, TUHUIL U KPOCCO8, 8 MOM YUCe C NpUMEHeHUueM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCTIE008AHUL, NePedOsbIX
udetl U NepCneKmuUEHbIX MeXHON02Ul.

Hay4JHOTO IIEHTPA)»

97 HToroBasi KOHTpOJIbHAs paboTa
Pasnen 16: buorexnoJiorusi u cuHTeTn4yeckast ouoJiorus (5 4.)
Tema 63: Buomexnonozusn Kak Hayka u ompaciv npouseoocmea (1 u.)
98 buoTtexHonorus kak Hayka u OOBEKTBI, UCIIOJIB3YEMbIC B OMOTEXHOJIOTHH, — KJICTOYHBIC U N3yueHue 00bEKTOB Tabauywt u cxemoi:
OTpaciib MPOU3BOACTBA TKaHEBBIC KYJIbTYPhI, MUKPOOPTAaHU3MBI;, UX XapaKTCPHUCTUKA. OMOTEXHOJIOTHH. -«Mcnonb30BaHue
TpaguunoHHas OMOTEXHOJOTHS: XJIeOOoNeueHNe, TOTyIeHHE MHKPOOPT'aHU3MOB B
KHCJIOMOJIOYHBIX TIPOTYKTOB, BHHOICIIHE. [NomyyeHre MOTOYHOKHUCITBIX MIPOMBIIIIICHHOM
Muxkpobuonorndeckuii cuaTe3. OOBEKTHI MIPOIYKTOB. TIPOU3BOJICTBEY.
MHUKpOOHOIIOTHIECKO# TexHomoruu. [Ipom3BoacTBo Oenka, Buoeoskckypcusn
AMUHOKHUCIIOT U BUTAMUHOB. «buoTtexHonoTHA —
Ba)XHEHTIIast POM3BOIUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha
OUOTEXHOJIOTHUECKOE
TIPOU3BOJICTBO)»
Tema 64: Ocnoenvle nanpasienus cunmemuyeckou ouonozuu (1 u.)
99 OcHOBHBIE HapaBIEHUS Coznanue TeXHOJOTUH ¥ HHCTPYMEHTOB IIe€JI€HANPaBIECHHOTO Tabnuuywt u cxemol:

CHHTETUYECKON OMOJIOTHH

WU3MEHEHUS U KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO MOJTYyUYCHHUS
OpraHru3MOB U UX KOMIIOHEHTOB, COJIepKallINX He
BCTpEYaroIIUecs B IPUPOAe OMOCHHTETHYCCKHUE MTyTH.
Knerounas unxenepusi. MeToibl KyJIbTyphl KJIIETOK M TKaHEH
pacteHuii 1 )xuBOTHEIX. Kpnobanku. ComaTtnieckas THOpUAH3a-
WSl ¥ COMaTHYeCKUit SMOpHorenes. Vcmons30BaHue TaluionIoB
B CeJIeKUUU pacTeHuil. [1onyuenue MOHOKIOHANbHBIX AHMUME.
Hcnonvzosanue MOHOKIOHANbHBIX U NOJUKIIOHAIbHLIX AHMUME
6 meouyune. VICKyCCTBEHHOE OTUIOIOTBOpEHUE. PEeKOHCTpYKIHS
SIMIIEKJIETOK M KJIIOHUPOBAaHUE )KMBOTHBIX. MeTo T
TPaAHCIUIAHTAIMH SIIEP KIETOK. TexHonocuu 0300posienus,
KYIbMUBUPOBAHUS U MUKPOKIOHANLHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCNBEHHBIX KYIbIMYP.

-«Kierounas HHXKEHEPHD)

Tema 65: Xpomocomuasn u zennan unxycenepus (1 u.)
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100

XpOoMOCOMHAs ¥ TCHHAS! HHKCHEPHS

XpoMocomHasi U TeHHasi HHKeHepusi. VICKycCTBeHHBIN CUHTE3
reHa ¥ KoHCTpynpoBaHue pekoMOmHaHTHEIX JJHK. JocTmkenns
1 TIEPCHEKTUBBI TEHHOW MHXCHEPUH. DKOJIOTHYECKUE U
9THYECKHE MPOOIEMBI TCHHON HHKEHEPHH.

Tabauuwt u cxemor:
-«["eHHast MHOKEHEPU»

Tema 66: Meouuunckue o6uomexnonozuu (2 u.)

101

MenunnHcKre OMOTEXHOIOT NI

Menumackue 6notexHonoruu. [loctreHoMHas udpoBast
menunuHa. [TIP-guarnoctrka. MeTaOOIOMHBIN aHAIIN3,
TCHOIICHTPUYCCKHI aHATU3 TIPOTEOMA YETI0BEKa JIJIsl OL[CHKH
COCTOSIHUS €T0 3/I0POBbs. VCIONIb30BaHHE CTBOJIOBBIX KIICTOK.
TapretHas Tepanus paka. 3D-OnonHKeHepHUs s pa3padoTKU
(hyHIAMEHTAILHBIX OCHOB MEIUIIMHCKUAX TCXHOJIOTHIA, CO3/TaHHS
KOMIUICKCHBIX TKaHEH COUueTaHUEM TEXHOJIOTHH TPEXMEPHOTO
OuornpuHTHHTa U cKaddomanHra Ui peleHns 3ana4d
TIEPCOHATM3UPOBAHHON MEIUIIIHEIL.

Co3maHne BEKTOPHBIX BAKIMH C IETbI0 00eCTIeueHHS
KOMOWHHUPOBAHHOW 3alTUTH OT Bo30yaureneir OPBU,
YCTaHOBIICHHE MOJICKYJIIPHBIX MEXaHU3MOB (YHKIIHOHUPOBAHUS
PHK-conep:xaniix BUPYCOB, BRI3BIBAIONINX 0CO00 OMACHBIC
3a00JIEBaHMS YEIOBEKA U JKUBOTHBIX.

102

3aKII04YUTEIbHBIA YPOK

Hroro:

102 yaca

33 JlabopaTOpHBIX 1
IIpakTHYecKuX padoT

2 BH/ICOIKCKYPCHH

11 KJIACC

Tema ypoka

Conep:xanue

JlaGopaTopHble 1
NMpaKTHYecKne padoThl

IMopTpeTpl, TaJIMIBI, CXEMBI,
00opy/i0BaHMe, IKCKYPCHH

Pasnen 1. 3apoxkieHue U pa3BUTHE YBOJTIOIHUOHHBIX NPeICTaABIeHUIl B 0uoJ0TuH (4 4.)

Tema 1: Deontoyuonnasn meopus 4. /lapeuna (1 u.)

OBomtorinonHas Teopust U.Jlapsuna

OpomornonHas Teopust U.lapsuna. [Ipeanocsuku
BO3HUKHOBEHHS JapBUHU3Ma. JKU3Hb U Hay4Has
nearenbHocTh Y. JlapBuHa.

Ilopmpemur: ApucToTenb,
K.JIunneii, XK.b.Jlamapk,
9.2K.Cent-Unep, K.KroBbe,
Y.JapBuH.

Tabauuwt u cxemol:

-«Cucrema >xuBoi mpupoasl (110
K.JIurHer0)»,

-«JlecTHHIIa KUBBIX CYLIECTB (110
Jlamapky)»,

-«MexaHm3m (hopMUpOBaAHHS
MPUCTIOCOOIEHUH Y pacTeHuil 1
JKUBOTHBIX (110 Jlamapky)»,
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-«Kapra-cxema mapuipyta
nytewectBus Y.JlapBuHay,
-«Haxonku Y.JlapBuHa»

Tema 2: [Jeusncynwjue cuvl 3601104uu 6u

006 no 4. /lapeuny (2 u.)

2 JIBIOKyIITHE CHITBI SBOJIIONMY BUIOB 0 | JIBrokymiue critel 3Bomonud BuAoB 1o U JlapBuHY (BBICOKas Ilopmpem: Y.[lapsux
Y.lapBuny MHTCHCUBHOCTb Pa3MHOXKEHHUS OPIaHU3MOB, HACIIEACTBCHHAS Taonuyvt u cxemor:
3 JIBIDKyIITIE CHITBI SBOJIIOIMH BUAOB TI0 W3MEHYNBOCTH, 00pH0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN H -«Dopmb1 OOpEOEI 3a
Y. JlapBuHy MCKYCCTBEHHBIH 0TOOD). CYIIECTBOBAHUE,
-«IToponsl romyoeiy,
«MHoroo6pasue KynbTypHBIX
(hopM KamycThI»,
-«Ilopoas! momManTHUX
JKUBOTHBIX»,
- «Cxema 00pa30BaHMS HOBBIX
Buz0B (110 Y. lapBuny)»,
-«Cxema COOTHOIICHHA
JBIDKYIINX CHI YBOJIOLIUI
Tema 3: Dopmuposanue cunmemuueckou meopuu 36oaoyuu (1 u.)
4 dopmupoBaHe CHHTETHYECKOM Teopun | OdopmiieHne cuHTeTHYeCKOM Teopuu 3Borornu (CTD). Ilopmpemui: C .C YeTBepHKOB,
3BOJIIOLIMU Heifitpanshas Teopus ssomtonuu. CoBpeMeHHas N.N.Mmansraysen, Jx.Xonaenx,
SBOIIOITUOHHAS OMOJIOTHA. 3HAUYCHHUE YBOJIOIMOHHON TEOPHH B I K .benses.
(hopMUpPOBaHUN HAYYHOW KAPTHUHBI MHpA. Tabnuuwvt u cxemol:
-«OCHOBHBIE TTOJIOKEHUS
CUHTETHUYECKOHN TEOpUHU
SBOJTIOIUI
Paznen 2. MukpodBoJionus u ee pe3yabtarsl (14 4.)
Tema 4: Imanvi 360110U4UOHHO20 RPOYECCA: MUKPOIGOTIIOUUA U MaKkpo3gonioyus. Ilonynayus —
IneMeHmapHasn eOuHuya Igonoyuu (3 u.)
5 OTansl 3BOJIIOLMOHHOTO MpoIiecca: [Momynsius kak 3JIeMeHTapHas MHNLIA SBOJIFOLINH. BrisBeHNE H3MEHIUBOCTH y Tabnuybr u cxemol:
MHUKPO3IBOJFOLHSL. CoBpeMeHHBIE METO/IbI OIIEHKH T€HETHIECKOTO Pa3HOO0pasus oco0eil OZIHOTO BHUIa -«MyTaIoHHas N3MEHYUBOCTBY,
6 OTaIrsl 3BOJIIOIMOHHOTO TIPOIIecca: U CTPYKTYpHI Oy siiuid. Vi3MeHeHe reHooH 1A oIy ISIHT -«[TomysIIOHHAs CTPYKTYpa
MaKpO3BOJIIONHSI. KaK 3JIEMEHTapHOE 3BOJIIOIIMOHHOE SIBJICHUE. 3aKOH BUJIAY,
7 TMonynsuus — dIeMeHTapHas eIUHUIA reHeTndeckoro pasHoBecus [k . Xapnu, B.BaitnOepra. - «CxeMa nposIBICHUS 3aKOHA
3BOJIIOLIUU Xapan—DBaiin6epra».
Tema 5: Dnemenmapusvie ghakmopwt 360a0yuu (3 u.)
8 DneMeHTapHble (PaKTOPbI HBOIIOLUH OnemeHTapHble (HaKTOPHI (JIBMXKYIIME CUIIBI) 3BOJOIIHH. Ilopmpemu: C.C.UeTBepukos, O.
9 OneMeHTapHbIe (haKTOPbI 3BOJIIOLIH MyrtanuonHslii npouecc. KoMOuHaTHBHAsA U3MEHYUBOCTb. Maiip
10 DneMeHTapHbIe (HaKTOPBI IBOJIFOLUU [peiid reHoB — ciy4aliHble HEHaNPaBJICHHBIE N3MEHEHUS Tabnuybr u cxemol:

4acToT ajuteneit B nomyisinusix. Dddext ocHoBarens. Sghgexm

6ymbmquozo 2COPbIUKA. CHuoicenue ceHemuyuecko2o

'«I[BI/I)KyHII/IC CHJIBI 3BOJIIOIIUN),
-«JKOJIOrnYecKast 30110 A
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pasHoobpasus: npuyunsl u creocmeus. Ilpossnenue s¢pgpexma
Opeligha 2enos 6 OONLUUX U MANBIX NONYAAYUAX. MHUTPAITIH.
W3zormsmust momysanuii: reorpaduaeckas (IpoCcTpaHCTBEHHA ),
Omonornueckas (pernpoyKTHBHAS).

TOMYJISAIUI CeBaHCKOM hopenny,
-«[eorpadudeckas U30IAIUL
JIFCTBEHHUIIBI CHOMPCKON U
JIMCTBEHHUIIBI JaYPCKOI»,
-«[lormymAIIMOHHBIE BOJTHEI
YUCJICHHOCTH XHUIIHUKOB U
JKEPTBY»

Tema 6: Ecmecmeennvtii omoop — nanpasasaiowuii paxmop 3eonoyuu (2 4.)

11 EctecTBenHsIi 0TOOp — EctecTBeHHBI 0TOOP — HATPABJIAIONINHA (HAKTOP IBOIONUH. Tabauywt u cxemoi:
HanpaBJLSIONHK (aKTop IBOJIOLUU ®DopMBI eCTECTBEHHOTO OTOOPA: ABMIKYILHH, -«CxeMa eicTBUS
12 EctecTBenHsI# 0TOOp — CTAOMITM3UPYIOIINH, pa3phIBAIOIINNA (AU3PYNTHUBHBIN). €CTECTBEHHOT'O 0TOOpay,
HaINpaBJSIOMMNA (aKTop SBOJIIOLUU [TonoBoit oT60p. BO3HNKHOBEHNE M BOJIIOIHS COLAIBHOTO -«®DopmbI OOpHOBI 3a
MOBEJICHUS )KUBOTHBIX. CYyIIIECTBOBaHUEY,
-«HaycTprabHbI
METaHUu3M,
-«JKuBBIC HCKOTTAEMBIC)
Tema 7: Ilpucnocodbnennocmey op2anu3mos KaxK pe3yavmam MukpolIgoaroyuu (2 u.)
13 [IpucnocoOIeHHOCTs OPTaHU3MOB KaK [TpucriocoOGneHHOCTh OPraHM3MOB KaK Pe3yJIbTaT [Tpucnocobnenust OpraHu3MoB U Tabnuyst u cxemol:
pe3yIBTaT MUKPOIBOIIOIHN MHUKPOABOIIONHA. BO3HHKHOBEHHE PUCTIOCOOICHUH Y WX OTHOCHUTENbHAS -«[TokpoBHUTETbCTBEHHAS OKPACKa
14 [IpucnocoOIeHHOCTs OPTaHU3MOB KaK OpraHu3MoB. ApoMopdo3bl 1 uxnoaganTtaun. [Ipumepst Ie1eco00pa3HOCTb. JKAUBOTHBIX»,
Pe3yIbTaT MUKPOIBOIIOIIHN MPUCTIOCOOIEHUH Y OPTraHU3MOB: MOP(HOJIOTHIECKHE, -«[Ipenympexnatonias OKpacka
(usmonornyeckre, OHOXUMHUYECKHUE, TIOBEICHYECKHUE. Wzyuyenune apomopho30B 1 JKUBOTHBIX»,
OTHOCHTEIBHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB. UIMOAANTaIlUi y pacTeHuil u -«Du3HoNI0OrNYecKHe aanTalum,
KHBOTHBIX. -«IIpucnocoOneHHOCTh
OpraHU3MOB U €€
OTHOCHTEIJIEHOCTB)
Odbopyoosanue: repbapiu
PACTEHUIT; KOJICKITUH
HACEKOMBIX; Uydela ITHI U
3Bepeil ¢ mpuMepamMu Pa3InIHbBIX
MpHUCIIOCOOTICHUH.
Tema 8: Buo, ezo kpumepuu u cmpyxkmypa (2 u.)
15 Bup, ero xpurepun Bupn, ero xpurepuu u CTpykTypa CpaBHeHHUE BUJIOB IO Tabnuywvl u cxemol:
16 Bup, ero crpykrypa MOpP(OIOTHYECKOMY KPHUTEPHIO -«Kpurepun Buga»,

-«BUabI-TBOMHUKIY,
-«CTtpykTypa BHIa B IPUPOIEH
Obopyoosanue: Trepbapun
pacTeHuii; KOJUIEKIIUU
HACEKOMBIX; Uydesa MTHIl 1
3Bepel pa3HbIX BUJIOB.
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Tema 9: Buooobpazosanue Kak pe3ynvmam Muxkposeonioyuu. Ceazo MUKpoI8oaouuu u

snudemuonozuu (2 u.)

17 Bunoobpa3oBanue Kak pe3yabTaT Bunoobpa3oBanne Kak pe3ysbTaT MUKPO3BOJIOIHN. Tabnuysl u cxemol:
MHKPOAIBOJFOIHH. Wzomsmus — kimodeBoii pakrop BumoodpazoBanus. [yt u -«Croco0b1 BHI000pa30BaHUY,
18 CBs13p MUKPO3BOITIOLINH croco0Obl BU1000pa30BaHus: aJI0NaTPUYECKOe -«["eorpaduaeckoe
SMHUIEMHUOIOTUH (reorpaduueckoe), cHMIaTpUIEcKOe (IKOIOTUIECKOE), BHI000pa3oBaHue TPEX BHUIIOB
«MTHOBEHHOE» (IOJUIUIONAN3AIMS, THOPUAN3ALINS). JaHABIIEeH»,
JTUTEeIbHOCTD 3BOJIIOIMOHHBIX IPOLIECCOB. -«DKOJIOTHYECKOe
MexaHu3Mbl GOpMHUPOBAHUS OUOIOTUYECKOTO BU1000pa30BaHUE BUIOB CUHHUID,
pa3HooOpasusl. -«Ilomunnonnap! pacTeHUN»,
Posb 9BOIIOIIMOHHO# OHoNIOrHHN B pa3paboTKe HAyIHBIX -«KamycTHo-peneuHblil ruopum»
METOJIOB COXpaHeHHs1 OMopa3HooOpasusi. MUKpOIBOIIOLUS Obopyoosanue: repdapun
1 KOABOJIIOLHSI APA3UTOB U HX XO35EB. pacTeHni OIM3KNX BUIIOB,
MexaHu3Mbl GOPMHUPOBAHHS YCTOHIHMBOCTH K 00pa30BaBIINXCS Pa3TNIHBIMH
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEll. crocobamu
Paspnen 3. Makpo3BoJilouus M ee pe3yJbTarhl (6 4.)
Tema 10: Maxpoasonrwoyusa. Ilaneonmonozuueckue memoowt uzyuenus 3eoayuu (1 u.)
19 Maxpo3BOJIFOIIHA. Mertob! M3y4eHHs MaKpodBOMOIH. [aneoHTONOrHYECKHe Tabnuyst u cxemol:
[TaneoHTONMOrHYECKNE METOBI METO/IbI H3y4eHH 3BoIoIH. [lepexonHbie hopmbl 1 -«DuoreHeTHYECKUH Pl
N3y4YECHUS IBOJIONNHT (usoreHeTHIECKUE PAIBI OPTraHU3MOB. JOIIAAN,
- «APXEONTEPUKCY,
-«3Bepo3yObIe SILEPh»,
-«Crerouedaibiy,
-«PUHHOGUTEIY,
-«CeMeHHBIE TaIOPOTHUKI
0Obopyoosanue: KOIIEKIUH,
repOapuy, MyJISKH HCKOTIAeMbIX
OCTaTKOB OPTaHM3MOB

Tema 11: Buozeocpaguueckue memoowt uzyuenus 3eonwoyuu (1 u.)

20 Buoreorpaduueckre MeToabl H3ydeHUS Broreorpaduueckre MeToAbI H3yYESHHUS IBOIIONNH. Tabnuysl u cxemot:

SBOJTIOLUH CpaBHenue (hiopsl ¥ hayHbl MATEPHKOB M OCTPOBOB. -«buoreorpadudeckne 30HbI
Buoreorpaduueckue obnactu 3emin. Bunp-sHaeMuku u Semany,
PEJMKTBL -«JIpelidy KOHTHHEHTOBY,
-«PenuKThI».
Obopyoosanue: Trepbapun;
KOJUIEKIIMH HACEKOMBIX
Tema 12: Imbpuonozuueckue u cpasHUmMeAbHO-MopghoaozuuecKue Memoovl uzyuenus 36oaroyuu (2 u.)
21 OMOpHOJIOTHYECKNE U CPAaBHUTEIHHO- OMOpPHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP]OoIOrHIecKre Ilopmpemur: K.M.bap,

MOp(I)OHOFI/I‘IGCKI/IC MCTOAbI NU3YYCHUA

METOAbI NU3YUCHHN DBOJIFOIUH. ['eHeTHYeCcKHie MEXaHU3MEI

A.O.Kopanesckuit, ®Miosuiep,
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9BOTIOLUH SBOJTIOLIUH OHTOTEHE3a U MOSABIICHUS YBOTIONMOHHBIX 3.I'ekkens.

22 OMOPHOJIOTHIECKHE U CPABHUTEIBHO- HOBIIECTB. Tabnuysl u cxemol:
MOP(OIOTHUECKHE METOABI U3yUECHUS I'oMonoruyHele ¥ aHAJIOTMYHBIE OpraHbl. PyauMeHTapHbIe -«HaganbHbIE CTaTUN
9BOJIOLUH OpTaHbl ¥ aTaBU3MbL. MONIEKYIIPHO-TeHETHIECKUE, ONOXUMHU- SMOPHOHAIIEHOTO PAa3BUTHUS

YECKHE U MaTEMAaTHIECKNUE METOBI HU3yIECHUSI SBOTIOLIUH. MT03BOHOYHBIX KHBOTHBIX»,
I'omonoruunsie ressl. COBpeMeHHbIE METO/IbI IOCTPOCHUS -«"OMONOTrNYHbIE U aHAJTOTMYHbIE
(bUIIOreHEeTHYECKUX JIePEeBbEB. XPOMOCOMHBIE MyTalluH U OpTaHbIy,
9BOJIIOIMS TCHOMOB -«PyauMeHTBI»,
-«ATaBU3MBIY,
-«XpoMOCOMHBIE HaOOPBI
yelloBeKa U MIUMIIaH3e»
Odbopyoosanue: KOIICKIAH,
repOapuu, MyIsKA
TOMOJIOTHYHBIX, aHAJIOTHYHBIX,
pYAMMEHTapHBIX OPTaHOB U
aTaBU3MOB
Tema 13: Odwque 3axonomepnocmu 360a0uuu (2 u.)
23 Oobmrre 3aKOHOMEPHOCTH SBOJIIOLINH OO01mue 3akoHOMEPHOCTH (TIpaBwIIa) 3BOIIOUNN. [Ipunyun Tabnuyst u cxemol:
24 OOmue 3aKOHOMEPHOCTH BOJIOLUH cmenst ynkyuti. HeoOpaTUMOCTh 3BOIONNN. AaNTHBHAS -«['maBHBIC HATIPABJICHUS
panuanyg. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOIIUH. SBOJIIOIUI,
-«O011He 3aKOHOMEPHOCTH
SBOJIIOIUI»
Pasnen 4. Ilpoucxo:xaenne u paspurue xu3um Ha 3emie (15 4.)
Tema 14: 'unome3swvl 603HUKHOGEeHUS Hcu3HU HA 3emne (2 u.)

25 I'nnore3bl BOSHUKHOBEHMS KU3HU Ha Hayd4nble rumoTes3s! NpOUCX0XKICHNS XKU3HM Ha 3eMIIe. Ilopmpemui: O.Peny,
3emute AOuoreHe3 u mancnepMus. JJoHaydHbIE IPEICTABICHUS O JI.Cnannannanw, JI.ITactep

26 I'unoTre3bl BOBHUKHOBEHUS KU3HHU Ha 3apOKJICHUH JKU3HH (KpearoHn3M). [ umoTe3a moCcTOSTHHOTO Taonuuwt u cxemol:
3emie CaMO03apOXKICHUS JKU3HU U €€ OTPOBEP KEHHUE OIBITAMHU -«Cxema ombita @.Penny,

®.Penu, JI.Cnannanuanu, Jl.I1actepa. -«Cxema omnbita Jl.ITactepa no
[TpoucxosxeHne )KU3HA ¥ aCTPOOHOIIOTHSI. H3YyYEHUIO CaMO3apOXKICHHS
KHU3HUY
Tema 15: Ocnognvie 3manvt Heopzanuieckou I6oa0uuu (2 u.)

27 OCHOBHBIE 3Talbl HEOPraHUYECKON OcHOBHBIE 3Tanbl HeOpraHudeckoi 3somonuu. [Inanerapras MonenupoBaHue ONBITOB Ilopmpemupr: C Mumnep, I' .1Opn,
3BOJIIOLIUU (reonormueckas) SBOIIONUS. XUMHUYECKas BOIFOLHSI. Munnepa—IOpu no u3ydenuro A M .Onapun, JJx.Xonaei,

28 OCHOBHBIE 3TaIbl HEOPraHMYECKOH AOHOTEeHHBIN CHHTE3 OPraHUYECKUX BELIECTB U3 abMOTeHHOT0 CHHTE3a I'"Ménnep

9BOJIFOIINH

Heopraamdeckux. OnpiT C.Mmmnepa u I'.}Opu. O6pazoBanne
MOJIMMEPOB U3 MOHOMepoB. KoariepBaTHast rumoTesa
A.MOmnapuna, runoTesa nepBuaHOro OynsoHa J[x.XonaeliHa,
reHernyeckas rumnotesa I.Mémnepa. Pubo3umsr (T.Uek) u

runote3a «vupa PHK» ¥V .I'unbepra. ®opmupoBanue memOpaH

OpraHUYeCcKUX COCAMHEHUN B
TIePBUYHON aTMOchepe

Taonuust u cxemol:
-«Cxema ombitTa C.Mmusepa,
I".1Opmy,

-«JTanbl HEOPraHUIECKOH
SBOJTIOITUI
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| 1 BOSHUKHOBCHHC IPOTOKJICTKH.

Tema 16: Hemopus 3emau u memoowt ee uzyuenus (1 u.)

29 HcTopus 3eMin 1 METOJTBI €€ U3YICHHUS Hcropust 3emin u MeTos! €€ n3ydeHus. Mckomnaemble W3ydeHue u onucanue Taonuywpt u cxemor:
OpPTraHUYECKUE OCTATKU. | €OXpOHOIIOTHS U €€ METOIBI. HCKOTIaeMBIX OCTAaTKOB JIPEBHUX -«['eoxpoHOIOTHYECKAs [IIKAJIA.
OTHOCHTENbHAS M a0CONIOTHAS TEOXPOHOJIOTHS. OpTraHU3MOB Obopyoosanue: KOINCKIAN
I'eoxpoHonOrHYeCcKast IIKaia: 30HBI, SPBI, IEPHOIBL, JTIOXH. OKaMEHEJOCTEeH, TTOJIE3HBIX
HCKOTIAEMBIX; MYJISKH
OpraHUYECKUX OCTATKOB
OpraHu3MOB.
Tema 17: Hauanvnvle smansl opeanuueckou 3eonwoyuu (1 u.)
30 HayanbHble sTanbl opraHuuecKon HavaneHbie sTansl oprannyeckoit apostonuu. [losBnenue u Tabnuysl u cxemol:
SBOITIOIIH SBOITIOIUS TIEPBBIX KIETOK. DBOJIOIHI METa00IM3Ma. -«HadanpHbIE HTAITBI
BozHukHOBeHHUE mepBHIX dKocHcTeM. COBpeMEHHEIE OpPTaHUYECKOH IBOIIOIIII,
MHUKpOOHBIE OMOTUIEHKN KaK aHaJOT MEPBEIX Ha 3emiie -«Cxema 00pa30BaHUs YyKapHOT
coomrecTB. CTpoMaTonuThL. [IpOKapHOTEI U SYKApHUOTHL. MyTéM CUMOHMOTEHE3a»,
[Ipoucxoxnenue 3ykapuoT (CAMOHOTEHE3). DBOIIOIHOHHOE -«CrtpoeHne Bupyca»
MIPOMCXOXKICHNE BUPYCOB.
Tema 18: Ieonroyusn syxapuom (1 u.)
31 OBOITIOIUS 3YKapuOT IIpoucxoxkaeHre MHOTOKJIETOYHBIX OPraHU3MOB. Ilopmpem: 1.11.MeunukoB
Bo03HMKHOBEHHE OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX Tabnuysl u cxemol:
OpraHn3MoB. -«HauanbHbIe Tanbl
OpraHuYyecKOoi ABOITIOLUN,
-«CucTemMa >KMBOH TPUPOIBI
Tema 19: Ocnoenvie 3manwt I601104uU pacmumenvnozo mupa (1 4.)
32 OCHOBHBIE 3TaIlbl BOJTIOIUU OCHOBHBIE 3TaIbI BOJIOIUH BBICIINX pacTeHuid. OCHOBHBIE N3yuyenune ocobeHHOCTEH Taobnuywt u cxemol:

PACTUTCIIBHOT'O MHUpa

apoMopdo3bl pacTeHuit. Bbixoa pacTenuii Ha cyiiy.
[TosiBieHne cIOPOBBIX paCTEHUM U 3aBOEBAHUE UMU CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX.

CTPOEHHUSI pACTEHUH pa3HbIX
OTJIEJIOB

- «ApomMop(}o3bI pacTeHUITY,
- «PuHIOPUTEIY,
-«OTHOKIJIETOYHBIE
BOJIOPOCIIH,
-«MHOTOKJIETOYHBIE
BOJIOPOCITH,

-«Mxm»,

-«[TannopoTHUKN Y,
-«['on0ceMeHHbIE pacTeHU,
-«OpraHbl IBETKOBBIX
pacTeHui».

Oobopyoosanue: repoapun
pacTeHUH pa3IMIHBIX OTAETIOB.

Tema 20: Ocnosnvie 3manvt I6011I0UUU HCUBOMHO20 mupa (2 u.)
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33 OCHOBHBIE 3TaIbl 3BOIONNH OCHOBHBIE 3TaIlbl YBOIIONHHN )KUBOTHOTO MUpa. OCHOBHBIE Wzydenune ocobeHHOCTEH Taobauust u cxemol:
YKIBOTHOTO MHpa apoMopdo3bl )KUBOTHHIX. Benackas ¢ayna. KemOpuiickuit CTPOCHUS TI03BOHOYHBIX -«Cxema pa3BHUTHS )KHBOTHOTO
34 OCHOBHBIE 3TaIbl 3BOIOLNNH B3pBIB — TIOSIBJICHHUE COBPEMEHHBIX THITOB. [IepBhIe XOpIOBEIE | KHBOTHBIX MHpay,
KIBOTHOTO MHpa JKUBOTHBIE. J)KHU3HB B BOJIe. DBOIIONHNS II03BOHOYHBIX. -«ApoMOp(O3bI JKUBOTHBIXY,
[poucxoxnenne ampudwnit u penrrunmii. [Iponcxoxaenne -«[Ipocreiimue,
MJICKOITUTAIOIIMX H TITHII. -«KUIIIeYHOOIOCTHEICY,
[Mpuniun kimroveBoro apomopdo3a OcBocHUE -«Ilnockue yepBm»,
0CCII03BOHOYHBIMY M TTO3BOHOYHBIMH YKHBOTHBIMH CYIIIH. -«UneHucTOHOTHEY,
-«PBIOBIY,
-«3eMHOBO/THEICY,
-«IIpecMbIKaromuecs,
-« ITrIBY,
-«MIIeKOTIHTAIOIIIHE)
Oobopyoosanue: KOINEKUUU
HACEKOMBIX; BJIAYKHEIC IIPETIapaThl
JKUBOTHBIX;, PAKOBUHBI
MOJLTIOCKOB; KOJIICKIIHA
UTTIOKOXKUX; CKEJIETHI
TMO3BOHOYHBIX JXMBOTHBIX; Uydcia
NITUL U 3BEpei
Tema 21: Pazeumue scuznu Ha 3emne (3 u.)
35 PasBuTHe xu3HU Ha 3emiie Pa3BuTHe xu3HU Ha 3eMJie 1Mo 3paM U MepuojiaM: apxei, Tabauywt u cxemoi:
36 PasBurre Ku3HU Ha 3eMIIe MPOTEPO30H, MaIe030i, Me3030i, KaiiH030i1. ObmIas -«Pa3BuUTHE XHU3HU B
37 PasBuTHE XU3HHU Ha 3eMJie XapaKTEepUCTUKA KJIMMaTa U re0J0THYeCKHUX MPOLIECCOB. apxeiickoi ape»,
[NosiBeHne U pacuBeT XapaKTePHBIX OPTaHU3MOB. -«Pa3BUTHE KI3HH B
YrrneobpazoBaHue: €To YCIOBHS U BIMSHUE HA Ta30BBIH COCTAB MIPOTEPO30HCKON Ipey,
aTMocdepbl. MaccoBble BRIMHUPAHHUS — 3KOJIOTHICCKHE -«Pa3BUTHE KI3HH B
KPHU3UCHI IPONuIoro. [IpUYWHEI M CIECTBHI MaCCOBBIX MAJIC030HCKOM dpey,
BbIMUpaHUi. COBPEMEHHBIH 9KOJIOrMYECKHI KpU3HC, €ro -«Pa3BuTHE XHU3HU B
ocobernHocTH. [Ipobnema coxpaHneHns OnopazHooOpa3us Ha ME3030HCKOH pey,
3emue. -«Pa3BuTHe KU3HU B
KaiiHO30MCKOM 3pe»
Tema 22: Cospemennan cucmema opzanuieckozo mupa (2 u.)
38 CoBpemenHas cuctema opranndeckoro | CoBpeMeHHast cucTeMa OpraHndeckoro Mupa. [TpuHImmmb Taonuust u cxemol:
MHpa Kiaccupukanuu opranu3mMoB. OCHOBHBIE CUCTEMATHYECKUE -«CoBpeMeHHas cucTeMa
39 CoBpeMeHHast CHCTEMa OPraHWMYECKOro | TPYIIIBI OPTraHU3MOB OpTaHUYECKOTO MHpa
MHUpa
Pa3nea S. IlponcxokaeHue yeaoBeka — anTponoredes (13 u.)
Tema 23: Aumpononozus — nayka o uenoeexe (1 u.)
40 AHTpPOIIOJIOT Ul — HAYKa O YEJIOBEKE | Pa3nens! u 3agaun aHTPONOA0rul. MeTo 1l aHTPOIIOJIOTHH. Taonuysl u cxemol:
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-«MeToabBI aHTPOIIOIOTHUH»
Obopyoosanue: MynsKku
OKaMEHEJIOCTEH, IPEIMETOB
MaTepHAIbHOH KyJIbTYpPHI PEAKOB
yenoBeka; hoTorpagun HaX0I0K
MCKOIIAEMbIX OCTaTKOB YeJIOBEKa

Tema 24: Pazeumue npedcmagnenuil 0 npoucxoxcoenuu uenoeexa (1 u.)

41 PazButue npezncrasneHnii o CraHOoBIIEHUE MTPEACTABICHNHN O MPOMCXOXKICHUH YEIOBEKa. Ilopmpem: Y.[lapBun.
MIPOMCXOKACHUHN YEJIOBEKA Penurnosnsie Bo3zpenust. CoBpeMeHHbIE HayYHbIE TEOPHH. Tabnuywvl u cxemol:
-«MeToabI aHTPOIIOJIOTHI.
Obopyoosanue: MynsKu
OKaMEHEIJIOCTEMH, IPEeIMETOB
MaTepuatbHOM KyJIbTYphl IPEIKOB
YeNoBeKa; PEPOIYKINU
(pororpacum) kapTuH ¢
MHU(POJIOTHISCKUMH U
OHMOICHCKUMIE CIOKETaMHU
TIPOUCXOXKACHUS YEIOBEKa
Tema 25: Mecmo uenogexa ¢ cucmeme op2anuueckozo mupa (1 u.)
42 Mecto yenoBeka B CUCTEME CXOJCTBO YelloBeKa ¢ )KUBOTHBIMH. CHCTEMaTHYECKOe N3zyuenne ocobeHHOCTEH Tabnuyst u cxemol:
OpPTaHUYECKOTO MUpPa TIOJIOXKCHHME YeoBeka. CBUIETENECTBA CXOACTBA YEIOBEKA C CTPOCHUS CKEIIeTa YeJIOBEKa, -«['0JIOBHOM MO3T YeloBeKay,
JKUBOTHBIMH: CPaBHUTEJILHO-MOP(HOJIOrUIecKue, CBSI3aHHBIX C MPSIMOX0XKCHUEM -«HenoBexooOpa3HbIe 00E3bsHBI,
saMOpuosIornueckue, Gu3noIoro-0HOXUMHUIECKHUE, IIOBEICH- -«CKener 4eoBeKa U CKeJeT
yeckue. OTIN4Ms YeIoBeKa OT KMBOTHBIX. [IpsiMOX0iKIeHHE 1 HIMMIIaH3e»,
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTne ronoBHOro -«PyJIMMEHTBI ¥ aTaBU3MBD»
MO3Ta ¥ BTOPOI CUTHAJILHON CHCTEMBI. Obopyoosanue: CKeneT 4el0BEKa;
MOJIENb Yeperia 4eIoBeKa 1
yepena MIUMIIaH3€e; MOACTh KHCTH
YeIIoBeKa U KUCTH IIMMIIaH3e
Tema 26: leusicywque cunwt (hakmopur) anmponozenesa (2 u.)
43 JBmxymue cuibl ((haKTopsl) JBmwxymue cuitsl (pakTophl) aHTpONIOreHe3a: OMOoIOrHIecKue, Tabnuysl u cxemol:
AHTPOIIOTCHE3a conuansHbele. COOTHOIIEHHE OMOIIOTUIECKUX U COITUABHBIX -«JIBIDKYIITHE CHITBI
44 JBmxymue cribl ((haKTopsl) (hakTOpOB B aHTPOIIOTEHE3E. AHTPOIIOTCHE3a)
aHTpONOreHe3a Oobopyoosanue: MynsKu
MPEAMETOB MaTEPUAIbHON
KYJIbTYpBI TIPEJIKOB YeJIOBeKa
Tema 27: Ocnoenvle cmaouu anmponozenesa (2 4.)
45 OCHOBHBIE CTQINN AHTPONIOTCHE3a OcCHOBHBIE CTAaINH aHTpoIoreHe3a. PanHue Ilopmpemui: J1.Jluku,
46 OCHOBHBIE CTaJIUU AaHTPOTIOTeHE3a 4yesoBekooOpa3Hbie 00e3bsHBI (IPOKOHCYIIBI) i PAaHHHE A.4.Porunckuii, M.M.I'epacumoB.

MTOHTHJIBI — OOIIME MTPEIKH YeTOBEKOOOpa3HBIX 00€3bsH 1

Tabnuywt u cxemol:
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JII0/IeH. ABCTPAJIONUTEKN — JABYHOTHE TIPEAKH JIOJIEH.
YenoBek yMelblii, NEPBbIE U3TOTOBIECHUS OPYAUN TpyAa.
YenoBek MPsIMOXOISALINI U NEPBBIN BBIXO JIIOAEH 3a
npenensl Appukn. Yemosek reiineap0epreKimii — oOmmii
MIPEeOK HEaHISPTAIBECKOTO YeJIOBEKA U YeIOBEKa
pa3zyMHoro. YenoBek HeaHAEPTATbCKUM Kak BU Jr0AeH
XOJIOAHOTO KiIuMata. UenoBek pa3yMHBbIN COBPEMEHHOIO
TUIIA, AEHUCOBCKUI YENOBEK, OCBOCHUE KOHTUHEHTOB 32
npeaenamu Appuxu. I1ageoreHeTHka U najieoreHOMHKa.

-«OBOJIIOIIMOHHOE JIPEBO
YeIoBeKay,
-«ABCTPAJIONIUTEK,
-«YenoBek yMenblii»,
-«YenoBex NpAMOXOIAIINI,
-«/leHncoBckuii 4enoBex,
-«Heannepranbipi»,
-«KpomaHbOHIIBDY,
-«[Ipeaku uenoBexa»
Obopyoosanue: Mosienu Topca
MPEJIKOB YeJIOBEKa; MYJISKU
NIPEAMETOB MaTepUaIbHON
KYJIBTYpHI IPEAKOB YeIIOBEKa

Tema 28: Jeonoyus cospemennozo uenoseka (1 u.)

47

9BOJ'HOI_[I/I$I COBPEMCHHOI'O 4YCJIOBCKaA

DBOJIONHNS COBPEMEHHOTO 4eoBeKa. EcTecTBeHHBIH 0TOOD B
MOMYJALUSIX YeaoBeKa. MyTallMOHHBIH TpoIiecc U
nommmopdusm. [omyasiunoHHbIE BOJHEL, ApeiQ reHoB,
MUrpays 1 «3GGEeKT OCHOBATEIS» B MOMYIISAIUAX
COBPEMEHHOT'0 YEJIOBEKA.

Tabauuwt u cxemot: «ITaIbI
JBOJTIOITHH YEIIOBEKA

Tema 29: Uenoseueckue pacvl. Mesicoucyuniunapusie memoosvt anmpononoz2uu (5 u.)

48

YenmoBeueckne PacChI.

49

MexnucuuniIMHapHble METOIbL
AQHTPOIIOJIOTUU

Yenoseueckue pacsel. [lonsrue o pace. bosplime pacsr:
eBpoIeouIHas (€Bpa3uiicKas), aBCcTpaso-HerpouIHas

(3xBaTopHaNbHAs ), MOHTOJIONIHAS (a3MATCKO-aMEepUKaHCKas).

Bpewmst 1 yTH paccerieHus yesioBeka 1o mianere. EquHCTBO
yeJoBeueckrux pac. HayuHast HECOCTOSTENILHOCTh pacu3Ma.
Iprcnoco0IeHHOCTh YeIOBeKa K Pa3HBbIM YCIOBHUSIM
OKpyaroliei cpefpl. BiusHue reorpagudeckoii cpeisl 1
npeiida reHoB Ha MOPGHOIOTHIO U PU3MOIOTUIO YEIOBEKA.
MeKAUCIUIUTMHAPHBIE METOIBI B (DU3HUECKOMN
(OnonormyecKkoif) aHTPOIIOIOTHH. DBOTIOIHOHHAS
AHTPOTIOJIOTHS U MAJICOAHTPOTIOIOTHS YEIOBEYECKUX
MOMYJIALUA. BrHoCcoIMabHbIe HCCIe0BAHMS TPUPO/IBI
yesioBeka. MccienoBanue KOIBOIOIMN OHOIOTHYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.

W3ydeHne SKOIOTHIeCKAX
ajanTamyy yeloBeka

Tabauust u cxemot:
-«Pachl yenoBekay.

50

Ypok 000011eHNsT ¥ TOBTOPEHHUS

51

Ypok 060011IeHNsT U TIOBTOPEHUS

52

Ypok 00001IeHNS 1 KOHTPOJIS

Paznen 6. Dxoorus — HayKa 0 B3AaMMOOTHOIICHUAX OPraHu3MoOB 1 HAAOPTAaHU3MEHHBIX CUCTEM C

oKpYy:Kamwouiei cpenoii (3 4.)

Tema 30: 3aposcoenue u pazeumue rxonozuu (1 u.)
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53

3apo’kAeHNE U Pa3BUTHE SKOJIOTHH

3apokIIeHue ¥ pa3BUTHE KOJOTHHN B Tpyaax A.I'ymOonbara,
K.®.Pynee, H.A.CeBeprioBa, 3.1 ekkenst, A.Tencumy,
B.H.Cyxkauéra. Paznmensr u 3agaun sxonorun. CBs3b SKOJIOTHH
C IPYTUMHU HAyKaMH.

Ilopmpemui: A.I'ymO0nb 1T,
K.®.Pynpe, H.ACeBepuos,
D.Iexkens, A. TeHcnu,
B.H.Cyxaués.

Tabauuwt u cxemor:
-«Pa3Jiensl IKOJIOTHI

Tema 31: Memoowt 3xon0zuu. 3nauenue

9IK0JI02UUEeCKUX 3HAHUIL 0113 Yenoeeka (2 u.)

54 MeToabl 3KOJIOTHH. Mertozp! sxonoruu. [ToneBsie HaOMONEHNS. DKCIIEPUMEHTHI B N3ydenue MeTo 0B Tabnuybr u cxemol:
55 3HaveHHe SKOJIOTHYECKUX 3HAHUHN JUIst 9KOJIOTUH: IPUPOHEIE U JabopaTopHble. MoIeTMpoBaHKe B 9KOJIOTMYECKUX MCCIICTOBAHUI -«MeTobI HKOJIOTUNY,
YeJIoBeKa 9KOJIOTUH. MOHUTOPUHT OKPYKAIOIIEH Cpe/Ibl: JIOKaIbHBIMH, -«CxeMa MOHUTOPHHIA OKPYKalo-
PETHOHAIBHBIN U TI00aNbHbIH. 3HaUCHHE SKOJIOTHYECKUX et cpean»
3HaHUH JUI1 yeJgoBeKa. DKOJOTHUECKOe MHPOBO33pEHHE KaKk
OCHOBAa CBA3€H yenoBedyecTsa ¢ npuponoi. opmuposanue
9KOJIOTMYECKON KYIbTYPhI U 3KOJIOTHYECKOH TPaMOTHOCTH
HACEJICHHUS.
Paspnen 7. Opranusmsbl u cpena oduranus (9 4.)
Tema 32: Ixkonozuueckue gpaxmoput (1 u.)
56 Okonorndeckue (HhaKTOphl Okonorndeckue (HpaKkTOphl U 3aKOHOMEPHOCTH UX ACHCTBUSI. Tabnuybr u cxemoi:
Knaccudukamms sxonornueckux GpakTopoB: aOHOTHYECKHUE, -«DKon0rnIecKue (HhaKTOpPhI».
Onotuueckue, anTponoreHubsie. O0Imue 3aKOHOMEPHOCTH Obopyoosanue: repdbapum u
JEeHUCTBHS 3KoNOorndecknX (akTopos. [IpaBuino MuHIMyMa KOJUIEKIIUH PACTEHUH 1
(K.IInpenrens, }0.JIubux). TonepaHTHOCTS. JKUBOTHBIX, TIPUCTIOCOOJICHHBIX K
OBpHUOMOHTHBIE U CTCHOOMOHTHBIE OPTaHM3MBI. BJIMSTHUIO PA3JIMYHBIX 9KOJOTHYE-
CKHX (hakTopoB
Tema 33: Abuomuueckue pakmopuvl. Ceem xax xonozuueckuit paxmop (1 u.)
57 Aobnotrueckue akTopsl. CBET Kak Abnotnueckue GpakTopsl. CBET Kak SKOJIOTHYECKHH (akTop. BrrsiBnenue npucnocoGneHuit Tabnuyst u cxemol:
9KOJIOTUYECKHH (akTop JleficTBre pa3HbIX Y4aCTKOB COJTHEYHOTO CIIEKTpa Ha OPTaHM3MOB K BJIMSIHHIO CBETa -«CBeToBOI1 clIeKTp»,
OpraHu3Mbl. DKOJIOTUUECKHE TPYIIIbI PACTEHHH U dKMBOTHBIX -«DKOJIOrMYECKUE TPYIIIIBI
10 OTHOIIEHHMIO K cBeTy. CHUrHa/IbHas pOJib CBETA. JKMBOTHBIX IO OTHOILIEHUIO K
doronepruoausm CBETY»
Obopyoosanue: Tepbapun
CBETOMIOOUBBIX, TEHETFOOUBBIX U
TEHEBBIHOCIIUBBIX PACTECHUIA;
CBETOIIOOUBEIE, TEHEIIOOUBEIE U
TEHEBBIHOCJINBBIE KOMHATHBIE
pacTeHus
Tema 34: Abuomuueckue paxmopul. Temnepamypa kak Ikonozuueckuii paxmop (1 u.)
58 Abunornueckue gakropsl. Temneparypa | Temmeparypa Kak sKojorndeckuii ¢paxrop. [ericreue BrrsiBnenue npucnocoGneHui Tabnuyvr u cxemu:

KaK 9KOJIOTHYECKU pakTop

TEMIIEPATyphbl HA OPraHU3MBbI. HOﬁKHHOTepMHHC nu

OpPraHn3MoOB K BJIUAHUIO

-«TGHJ'IOKPOBHI:IC JKHUBOTHBIC),
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TOMOMOTEpPMHBIE OPTraHU3MbL. DBPHUTEPMHBIC M CTCHOTEpPMHBIE
OpPTaHU3MBIL.

TEeMIIepPaTyphI

-«XO0JI0THOKPOBHBIE
KHBOTHBIE

Obopyoosanue: repbapuu u
KOJUIEKIHH TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30-
YCTOMYMBBIX PACTCHUI; yydena
IITULL U 3BEpEil.

Tema 35: Abuomuueckue gpakmoput. Bn

aj)ycHocmb Kak Ikonozudeckuil pakmop (1 u.)

59 Abuotnyeckue ¢akTopsl. BrmaxHaoCcTh BrnaxkHOCTh Kak sKonorndeckuii ¢axrop. [Ipucnocobnenus AHaTOMHYECKHE OCOOCHHOCTH Tabnuysl u cxemol:
KaK SKOJIOTHIECKHUi pakTop pacTeHHi K moaAep:KaHuio BOJHOTO OanaHca. Kiaccnpukamus | pacTeHHiA U3 pa3HBIX MECT -«DPU3HONOTHYECKUE alalITalluu
pacTeHuil 0 OTHOIICHHMIO K Bozae. [IprcrocoOIeHus )KUBOTHBIX | OOUTaHUA KHUBOTHBIX»
K U3MEHEHHUIO BOAHOTO PEKUMA. Obopyoosanue: repdbapnun
pacTeHnH, OTHOCSIINXCS K
rurpoduram, kcepoduram,
Me30(1)I/ITaM, KOMHATHBIC paCTCHUA
JIAHHBIX IPYIII
Tema 36: Cpeowvt ooumanusn opzanuzmos (1 u.)
60 Cpenpl oOuTaHusI OPraHu3MOB Cpenbl 00UTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3AYIIIHAS, Tabnuuwvt u cxemol:
IIOYBCHHAas, FHy6I/IHHaH MOANOYBCHHAs, BHYTPUOPTraHU3MCHHAas -((Cpe,[[bl O6I/ITaHI/I§I OpraHmnu3MoB»
DU3NKO-XUMUYECKUE OCOOCHHOCTH Cpell 0OUTaHus Obopyoosanue: KOIIECKIUU
OpraHmu3MoB. HpHCHOCO6J’IeHI/Iﬁ OpPraHM3MOB K KU3HH B PA3HBIX JKHUBOTHBIX, O6I/ITaIOHII/IX B pasHbIX
cpenax. cpenax
Tema 37: Buonozuueckue pummut (1 u.)
61 Buonoruueckue puTMsl buonornueckue purmel. BHelHne 1 BHyTpEHHUE PUTMBI. Tabnuuwbt u cxemol:
CyTouHble ¥ TOANYHBIE pUTMEL. [Iprcrioco0neHHOCTD -«buonoruueckue puUTMBD».
OPTaHU3MOB K CE30HHBIM M3MEHEHUSAM YCIOBUH KU3HU Obopyoosanue: repdbapun u
KOJUIEKIIUH PACTEHUH 1
KMBOTHBIX, 00JIaJAFOITHX
YepTaMH NPUCTIOCOOICHHOCTH K
CE30HHBIM U3MCHCHUAM yCJ'IOBI/Iﬁ
JKHU3HU
Tema 38: Kuznennwie gpopmot opzanuzmos (1 4.)
62 Kuznennsie HopMBI OPraHU3MOB Xusuennsie hopmbl opraHu3mMoB. [ToHATHE 0 KU3HECHHOU Taonuust u cxemol:

thopme. JKuzneHHbIE (HOPMBI pACTEHHI: A€PEBhS, KyCTaPHUKH,
KYCTapHWYKH, MHOTOJICTHHE TPABHI, OHOJIETHHE TPaBhl. JKn3-
HEHHBIC (HOPMBI )KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI,
a’poOnoHTEI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

-«Ku3HeHHsIe GOPMBI PaCTCHUI,
-«Ku3Hennsie Gopmsl
JKUBOTHBIX).

Obopyoosanue: Tepdbapum u
KOJUJIEKI[UY PACTEHUH U JKUBOTHBIX
Ppa3JIMYHbBIX )KU3HEHHBIX HOpM
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Tema 39: Buomuueckue paxmoput (2 u.)

63 Buotndeckue pakTopsl buornueckne akropsl. Buabl 6MOTHYECKUX B3aNMOICHCTBHIL: Tabnuyst u cxemol:
64 Brortnueckue daxtopsr KOHKYPEHLUsI XUIIHUYECTBO, CAMOUO3 ¥ €0 (POPMBI. -«DKocucTeMa
[MTapa3utusm, KOOmeparys, MyTyalIn3M, KOMMEHCAIH3M HIMPOKOIUCTBEHHOTO JIECay,
(kxBapTHpPaHTCTBO, HaxJIeOHMUECTBO). HeTpodraeckue -«JKocucTeMa XBOWHOTO JIecay,
B3aMMOJICHCTBHSA (ToMYecKue, Gopud CKue, padbprdecKue). -«llenn mUTaHUNY,
3HaueHne OMOTHYECKUX B3aUMO/ICHCTBUM ATl CYIIECTBOBAHHUS -«XHIIHUYECTBOY,
OpraHu3MOB B cpejie oOuTaHust. [IpHHINIT KOHKYPEHTHOTO -«[Tapazutuzm»,
UCKITIOUCHHSI. -«KoHKypeHIHs»,
-«CumMOno03y,
-«KoMmeHcamsm»
Obopyoosanue: KOIICKIUU
KHUBOTHBIX, YIaCTBYIOIUX B
Pa3NIHBIX ONOTHYECKUX
B3aNMOACHCTBHUSIX
Paspnea 8. OxoJiorusi BUA0OB M nonyasumii (9 4.)
Tema 40: Ikonozuueckue xapaxmepucmuku nonyaayuu (3 u.)
65 OKOJIOTHIECKUE XaPAKTCPUCTUKI DKOJIOTHYECKNE XapaKTEePUCTHUKH morry isaimu. [Tomyssinust kak Tabnuyst u cxemot:
TIOMYJIALUH O6uonorudeckas cucrema. Poib HEOTHOPOIHOCTH Cpebl, -«DKOJOTHIECKHE
(usmueckux 6apbepoB 1 0COOEHHOCTEH OMOIOTHH BUIOB B XapaKTEePUCTUKH MOITYIISIINAN,
(hopMHpOBaHNH MIPOCTPAHCTBEHHON CTPYKTYPHI HOIYJISIIHNA -«IIpocTpaHCcTBEHHAs
OcCHOBHEIE ITOKa3aTeIU onyJsaiuun: YuCJICHHOCTD, IJIOTHOCTD, CTPYKTYypa NOmyJsiqumny,
BO3pacTHas ¥ MOJIOBasi CTPYKTYpa, POKAaEMOCTh, IIPUPOCT, -«Bo3pacTHble nUpaMuIbl
TEMIT poCTa, CMEPTHOCTH, MUT'PALIUA. TOMMYJIALIUN >
66 OKOJIOTHYECKHE XaPAKTEPUCTUKI
ToNyJIAIUN
67 OKOJIOTHYECKHE XapaKTEPUCTUKI
ToONyJIAIIUN
Tema 41: Ixkonozuueckas cmpykmypa nonynayuu. /lunamurxa nonyaayuu u ee pezyrayus (3 4.)
68 DKoJIornYecKas CTPYKTypa NONYJISAIUH. | DKOJOrHYecKas CTpyKTypa nomyssinui. OneHKa YUCIeHHOCTH Tabnuybr u cxemol:
69 DKOJIOrHYecKast CTPYKTypa MOMyJISIUK. | HOMyIAluH. JJuHaMUKa HOMYJIALUN U €€ peryIsiusl. -«CKOpPOCTb 3aceseHust
70 JluHaMuKa MOMYJISALMU U €€ PEryIsanus | bHOTHYeCKuii moTeHuan nomyJsuun. Moaeniposanue MOBEPXHOCTH 3€MJIN Pa3INUHBIMU
JUHaMHWKU TTOMYJISAIUHA. OpraHu3MamMm»
Kpussle pocra uncieHHOCTH nomyisnny. KpruBbie BEDKUBaHUS.
Perynsims 94ucIeHHOCTH HOIMYJISLUNA: PoJib (HaKTOPOB,
3aBUCAIINX U HE 3aBHUCSIIUX OT INIOTHOCTH. DKOJIOTHYECKHE
crpareruu BuoB (1- u K-crparerun).
Tema 42: Ikonozuueckasn nuwia euoa (3 u.)
71 DKoJIOTHYecKasl HUIIA BUAA I [TonsTHE 00 KONOTHYECKON HUIIE BHIa. MecTtooOuTaHue. [pucnocobneHus ceMsH Hopmpem: JIx..XaTunHCOH
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72 OKonorndeckas HAIIa BHAA MHuoromMepHast MOAEIb SKOJIOTHIESCKON HUIIN PacTeHH K pacceseHUI0 Taobauust u cxemol:
73 DKoJ0rHMYecKast HAIIA BHA Jx.M.XaTtunHcoHa. Pazmepsl 3KOJI0rM4ecKOl HULLN. -«Monenps SKOJOTHYCCKON HUIITH
[loTeHunanbpHas U peai30BaHHas HUIIKM. Bun kak cucrema Jx. M. XaTanHCOHAY.
TOITY IS, Apeanbl BUIOB. Buabl 1 MX )KU3HEHHBIE Obopyoosanue: repbapun
CTpaTeruy. DKOJIOTUIECKHE SKBUBAJICHTEL. 3aKOHOMEPHOCTH pacTeHwif; KOJUICKIINN )KHBOTHBIX
MOBEJICHUS U MUTPAIMI )KUBOTHBIX. BHOJIOTHUYECKUEe HHBA3UU
Yy)KEPOJTHBIX BUJIOB.
Paznen 9. DxkoJiorusi cooduiecTB. Ikonornyeckue cucremsl (12 4.)
Tema 43: Coobugecmeo opzanuzmos — 6uoyenos (1 u.)
74 Co00111eCTBO OPraHUu3MOB — OHOIICHO3 Coo01ecTBa opranu3MoB. broIeHo3 U ero CTpyKTypa. Tabnuusl u cxemol:
CBsi3u1 MEXy OpraHu3MaMu B OHOIICHO3E. -«CTpyKTypa OHOIICHO3aY,
-«QKocucTeMa MMPOKOTUCTBEH-
HOTO JIecay,
-«QKocHucTeMa XBOMHOTO Jiecay»
Tema 44: Ikocucmema (2 u.)
75 JKocucrema DKocucTeMa Kak OTKpbITasi CUCTEMa Ilopmpemui: B.H.Cykaués,
76 DKocucTemMa (A.Ix.Tercnn). DyHKIIMOHATBHBIC OJIOKH OPTaHU3MOB B A.JIx. Tencnn.
9KOCUCTEME: MPOYLEHThI, KOHCYMEHTHI, PEIYIICHTHI. Tabnuysl u cxemol:
Tpoduueckue ypopau. Tpodudeckue Henu U CETH. -«DyHKIIMOHAIbHBIE TPYIIIIHI
AbuoTtnueckue 6J10ku 3kocucTeM. [10uBbI U MBI B OpraHU3MOB B 3KOCUCTEME»
sKocucTeMax. KpyroBopoT BEIIECTB ¥ TOTOK DHEPTUH B -«KpyroBoport BerecTs B
9KOCHUCTEME. 3KOCHCTEME,
- «lenu nuranus (macTOumIHAS,
JETPUTHAS )»
Odbopyoosanue: repbapun
PACTEHUIT; KOJICKITUH
HACEKOMBIX; Uydela ITHI 1
3Bepei
Tema 45: Ixkonozuueckue nupamudwl (2 u.)
77 JKOJIOTHYECKHE THPAMHUIBI OCHOBHBIE TIOKa3aTeNN 3KOCUCTEMBL. broMacca 1 poTyKIIHs. Tabnuysl u cxemol:
78 DKOJIOTHICCKHIE TUPAMHUJIBI DKOJIOTUYECKUE TUPAMUIBI YUCEN, OMOMACCHI i SHEPTHUH. -«QKoJIIOTHYECKas THpaMua

qUCe»,

-«QKoJIIOTHYECKas THpaMua
OroOMacChI»,
-«QKoJIOTHYECKas TUpaMua
SHEPIHN)

Tema 46: H3zmenenusn cooouwecme — cykyeccuu (1 u.)

66




79

W3menenns cooOmecTB — CyKIIECCHH

HanpasneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuy. [lepBUYHbIC 1 BTOPHYHBIE CYKIIECCHHU U UX
NPUYHMHBL. AHTPOIIOT€HHBIE BO3ICHCTBUS Ha CYKIIECCHH.
Knmmaxkcraoe coobmectBo. bropasnooOpasne u mogHOoTa
KPYroBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIECTB.

Tabauuwt u cxemol:
-«O0bpa3zoBanue 000TaY,
-«IlepBrU4Has CyKIIECCH»,
-«BoccraHoBnenue neca mocie
oXKapa

Tema 47: Ilpupoonwvie Ixocucmemsl (2 u.

)

80 IIpupoaHbIe 5KOCUCTEMBI [IpupoaHbIe 5KOCUCTEMBL. DKocucmemyvl 03Ep U pex. Tabnuuwt u cxemor:
81 [pupoaHBIC SKOCHCTEMBI Dkocucmemvl Mopetl u 0keanos. Ikocucmemul MyHOP, -«DKocucTemMa
Jecos, cmeneii, NYCMblHb. HIMPOKOJIMCTBEHHOTO JIECay,
-«OKocHucTeMa XBOMHOTO JIecay,
-«JKocucTeMa 03epay.
Oobopyoosanue: aKkBapuyM Kak
MOJIEIb SKOCHCTEMEI.
IKcKypcusa B TAITMYHBIA
OuoreoneHo3 (B 1yOpasy,
Oepe3HsK, eNbHUK, Ha
CYXOJIOJIbHBIN UJIM TOMMEHHBIHN
JIyT, 03epo, O0JIOTO)
Tema 48: Aumponozennvie Ixocucmemnl (azpoIxocucmemst) (1 u.)
82 AHTPOIOT€HHBIE YKOCUCTEMBI AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATpo3KocHCTEMA. ATPOIIEHO3. Tabnuuwt u cxemol:
(arposkocuCTEMBI) Pa3znuuust Mexxay aHTpOIIOTEHHBIMU U IIPUPOIHBIMU -«ArporeHo3,
9KOCUCTEMAMH. -«KpyroBopoT BeIIeCTB U MOTOK
SHEPTHHU B arpoIrieHO3e»
Odbopyoosanue: repbapin
KYJIBTYpPHBIX U TUKOPACTYIIHX
pacTeHuit
DKcKypcus B arpo3KOCUCTEMY
(Ha TIOJIe WM B TETUTMYHOE
XO3STUCTBO)»
Tema 49: Ypoorkocucmemul. Ikomonumopunz (3 4.)
83 YpOosKocuCTEMEI. Ypb6oskocucteMbl. OCHOBHBIE KOMITIOHEHTHI YPOOIKOCHCTEM. N3yuenue u onucanue Tabauyst u cxemol:
84 DKOMOHUTOPHHT T'opoxackas ¢paopa u payna. CuHaHTpOHM3AIHS TOPOACKON ypOO3IKOCUCTEMBI. -«[Ipumepnl ypOoskocucTeM».
85 DOKOMOHUTOPHUHT (haynsl. bruonorndeckoe u X03sIMCTBEHHOE 3HAUCHHE

arposKOCHCTEM M yPOOIKOCUCTEM.

3aKOHOMEPHOCTH POPMUPOBAHUST OCHOBHBIX B3aMMOJICHCTBHIA
OpraHU3MOB B 3KOCHUCTEMaX. Po/ib Kackaono2o agpgpexma u
8U006-30UPUKAMOPO8 (KIHOUEBbIX 8U008) 8 PYHKYUOHUPOBAHUU
akocucmem. TlepeHOC SHEPriM M BEIECTB MEX/Ly CMEKHBIMU

N3ydenne pazHooOpas3usi METKUX
IIOYBCHHBIX YJICHUCTOHOIUX B
Pa3HbIX SKOCUCTEMAX.
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3KOCHUCTEMaMH. Y CTOMYHMBOCTh OPTaHU3MOB, TOMYJISILUNA U
HKOCHCTEM B yCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3JEUCTBUI.

Mexanusmol 8030eticmeus 3a2pA3HeHUll pAHbIX MUN08 Ha
CcyOOpeaHU3MeHHOM, OP2AHUSMEHHOM, NORYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL IKOIO2UYECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 8030eticmausi. MeTonoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

Pa3nen 10. Buocdepa — rnodanbHast 3K

ocucrema (6 4.)

Tema 50: Buocghepa. Cmpykmypa u cocmae 6uocgheput (2 u.)

86 Buocdepa. Ctpykrypa 6uochepst buocdepa — obmieruianerapuas o6osouka 3eMiu, rie Ilopmpemer: B.1.BepHaackuii,
87 Buocdepa. Cocras 6uochepst CYIIECTBYET MU CyLIECTBOBAIA XKU3Hb. Pa3Butue 3.310cc
npejcTaBicHuil o dbuochepe B Tpynax D.3tocca. YueHue Tabnuuwt u cxemol:
B.U.Beprazckoro o duochepe. Obmactu 6uocheps! u eé -«[eochepst 3emmm»,
coctas. JKuBoe BemnecTBo 6Mocdeps! 1 ero HyHKIHH. -«@DyHKIUY KUBOTO BEUIECTBA»
Tema 51: 3akonomepnocmu cywiecmeosanusn duocgepwvt. Kpyzosopomut eewgecme (2 u.)
88 3aKOHOMEPHOCTH CYLIECTBOBAHHUS 3aKOHOMEPHOCTH CyIIecTBOBaHUS Orocdepsl. OcobeHHOCTH Taoauuwt u cxemol:
o6rocdepsl. OmocdeprI Kak To0abHON 3KOCUCTEMBIL. JJnHAMHIYecKoe -«["eocepsl 3emmm»,
89 KpyroBopotsl BemecTB paBHOBecHe B Onocdepe. KpyroBopoTs! BenecTs u -«DYHKINH )KUBOTO
OGuoreoxnmMmuUecKne MUKIBI (YIIepoaa, a3ota). PUTMHYHOCTH BEIIIECTBAY,
SBJICHUH B Onocdepe. -«KpyroBopor azota B
TPUPOJIEY,
-«KpyroBopoT yrieposa B
HPUPOJIEY,
-«KpyroBopor kucnopoja B
HPUPOJIEY,
-«KpyroBopoT BOJIbI B
IpupoIe»
Tema 52: 3onansnocms 6uocepuvt. Ocnognvie duomsl cywiu. Ycmoituugocms duocgepul. (2 u.)
90 3onankHOCTH OHochepbl. OCHOBHBIC 3onanpHOCTH Onoctepsl. ITonstie o 6nome. OCHOBHBIE OMOMBI Tabnuyst u cxemol:
OMOMBI CyIIH. CYIIN: TYHJpa, XBOMHBIE Jieca, CMEIIaHHBIE 1 -«OcHOBHBIE OMOMBI CYIITH»,
91 YcroitunBocTh Orocdepsl. IINPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAaHHBI, ITyCTBIHH, -«Knumarnueckue nosica 3eMiny,

TPOIHMUECKUE Jeca, BBICOKOropbs. KinumMart, pacTuTensHblid 1
JKMBOTHBIH MUp OnomMoB cymmn. CTpyKTypa U QYHKIHS )KUBBIX
CHCTEM, OIIEHKA X PECYpPCHOT0 MOTEHIHaIa 1 OnochepHbIX

byHKIINH.

-«Tynnpa»,

- «Tatiray,

-«CMelaHHbIH Jiecy,
-«llIMpOKOINCTBEHHBIN JECH,
-«Crenby,

-«CaBaHHay,

- «ITycTbIHS Y,
-«Tponuyeckuii ecy
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Obopyoosanue: repdbapuun
pacTeHmii pa3HbIX OHOMOB;
KOJUTIEKIIUH )KUBOTHBIX

Pa3gen 11. YesoBek U oKkpyskamonias cpeaa (6 4.)

Tema 53: Bo3oeiicmeue uenosexa na ouocghepy (2 u.)

92 BozpaeiicTBue genmoBeka Ha Onochepy DKOJIOrHYeCKNe KPU3HUCH ¥ X IPUIUHEL. Bo3neiicTeue Tabnuysl u cxemol:
93 BospaeiicTBue genoeka Ha Onochepy yenoBeka Ha Onocepy. 3arpsisHeHHE BO3IYITHON CPEIbI. -«3arps3HEHUE aTMOC(hEpPEI,
Oxpana Bo3ayxa. 3arpsi3sHeHne BOIHON cpenbl. OxpaHa -«3arps3HEHUE THAPOCHEPEI»,
BOJHBIX pecypcoB. Pazpymenue moussl. OxpaHa IIOUYBEHHBIX -«3arpsi3HeHHE TIOUBBIY,
pecypcoB. M3MeHeHne KiMMaTa. -«ITapHUKOBBIH AP deKT»
Tema 54: Aumponozennoe 6030eiicmeue Ha PACMUMENbHBLIL U HCUGOMHBLE mup. OXpana npupoowt (2
u.)
94 AHTpPOIMOTEHHOE BO3/ICHCTBUE HA AHTPOIOTEHHOE BO3/ICHCTBUE HA PACTUTEIbHBIN U Tabnuuwvt u cxemor:
PAaCTUTEJIbHBIN U XKUBOTHBIM MHUP. KHUBOTHBIN MUp. OXpaHa pacTUTEIBHOTO U )KUBOTHOTO -«Oc000 oxpaHsieMble MPUPOTHBIE
95 OxpaHa IpUPOIEI Mupa. OCHOBHbIE IIPUHIUIIBI OXpaHbI NpHPoJIsl. KpacHsle TEPPUTOPUNY.
kaurn. Oco00 OXpaHsIeMbIe TPUPOIHBIC TEPPUTOPUU Odbopyoosanue: hotorpaduu
(OOIIT). boranuueckue cagpl ¥ 300J0THYECKUE MAPKH. OXpaHsIEeMbIX PACTEHUH U
>kuBOTHBIX KpacHoil kHuru PO,
Kpachoit kauru CeepasioBckoit
o0macTu
Tema 55: Payuonanvnoe npupodononviosanue u ycmouuugoe pazsumue (1 u.)
96 ParmonansHoe npupoponons3osanue 1 | OCHOBHbBIC NPUHIUIIBI YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA U Tabnuyst u cxemol:
YCTOWYHMBOE Pa3BUTHE npupo/sl. PanronansHOe MPUPOAOIIONIB30BaHUE M COXPaHEHHE -«Mojenu ynpasisieMoro Mupa»
Ouonorudeckoro paznooopasust 3emin. O6mume
3aKOHOMEPHOCTH TNI00aJIbHBIX 9KOJOTHYECKUX KPU3UCOB.
Oco0GeHHOCTH COBPEMEHHOT0 KPHU3HCa B €r0 BEepOSITHBIE
OCJIICACTBUA. Pa3sutne METOAOB MOHHUTOPHUHI'A PA3BUTHUA
OMACHBIX TEXHOT'€HHBIX MpolieccoB. bronornyeckoe
paszHooOpasue u buopecypcol. Cucmemmuvle UCCIe008aHUS
nepexooa K pecypcocbepezaiowjeti U KOHKYPEeHMOCROCOOHOU
anepeemuke. Buonocuueckoe pasnoobpasue u buopecypcaoi.
Hayuonanvnvie unghopmayuonnvie cucmemuli,
O6€Cﬂ€‘lu60}0uﬂl€ ()ocmyn K MH¢OPM(114MM no COCMOAHUIO
0MOEIbHBIX U008 U IKOCUCTIEM. Ocroebl 9K0pea6uﬂumauuu
aKocucmem u cnoco606 60pbOLBL ¢ OUONOBPENCOCHUSIMU.
PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.
3akarouenue (3 u.)
97 Ypok 0000111eHHs] U TIOBTOPEHHUS
98 WroroBas KOHTpoIbHas paboTa
99 3aKIIIOUUTENbHBIN YPOK
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Hroro:

99 yacos

17 JIaGopaTopHbIX U
IIpakTHyeckux pador

2 3IKCKYypCHUH
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