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Pabouast nporpamma
«buojiorus»

10-11 kuacc



PaGouas mporpamma mo yue6Homy nipeamety «buomorus» mis 10—-11 kmacca coorBerctByer denepanpHoil pabouelt mporpaMme CpeaHero OOIIero
o0pa3zoBaHMs 110 OHOIOTHY (YIITyOJIeHHBIH YPOBEHB).
Conep:kanue y4eOHOI0 npeamera
ConeprkaHue IporpaMMsl, BbIIEJIEHHOE KYPCU80OM, HE BXOIUT B IPOBEPKY roCyapCcTBEHHOM urorosoii arrecrauuu (I'MA).

10 kaacc

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHast Omonorusi — KOMIUIGKCHasi Hayka. Kparkas uCTOpusi pa3BUTHs OHONIOTHH. BUONOTMYECKHE HAYKHM M U3y4aeMble UMHU TPOOIEMEI.
OyHaaMeHTaNbHbIE, TPUKIIAIHBIE U TOUCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOIOTHH.

3HaueHne OuojoruM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTWHBI Mupa. Ilpodeccuu, cBs3anHble ¢ OWoorueil. 3HaYeHUe
OHMOJIOTHH B MPAKTUYECKOH 1eATEIHbHOCTH YeJIOBEKa: MEIUIIMHE, CETCKOM X034HCTBE, MPOMBIIIIEHHOCTH, OXPaHe TPUPOJIBI.

JleMoHCcTpa MU

[Toptpetsr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, V. 'apseid, I. Mennens, B. . Bepuanckuii, U. I1. [TaBnos, 1. 1. Meunukos,
H. . Baswiios, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiibl u cxeMbl: «CBsi3b OMOJIOTHH € APYTUMU HayKamMmu», «CucTemMa OMOJIOTHYECKUX HAYK.

Tema 2. ’)KuBble cUCTeMbI U UX H3yYeHHE

JKuBble crucTeMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBAa KHUBBIX CHCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, TUCKPETHOCTh U LIETOCTHOCTH,
CJIOKHOCTH M YIIOPSIZIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHHU3AIIMs, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3BMEHUNBOCTD, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aluyd >KUBBIX CHUCTEM: MOJEKYJIApPHBIN, KIETOYHbIM, TKAHEBBIM, OpPraHW3MEHHBIM, MNOMYJIAIMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(buoreonienoTuyeckuii), 6uochepusiil. [Iporeccsl, mpoucxoasiye B KUBbIX cucTeMax. OCHOBHBIE TIPU3HAKH >XKHBOTO. JKU3HB Kak (hopMa CyIIeCTBOBAHUS
Matepun. Hayku, nzydaroniyie ;xuBble CUCTEMBI Ha pa3HbIX YPOBHAX OpraHU3aliH.

N3ydyenue xuBbIX cucTeM. MeToasl Ouonornyeckoit Hayku. HaOmromeHue, m3MepeHue, SKCIEpPUMEHT, CUCTeMaTu3alus, Mertaananus. [loHsTtue o
3aBHUCHMOM M He3aBUCHUMOW mepeMeHHOU. [lnanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runote3. Hynesas rumnoresa. [loHsTue BHIOOPKH U €€
JOCTOBEpHOCTh. PazOpoc B Ononorndeckux gaHHbIX. OIeHKa JOCTOBEPHOCTH TOMYUYEHHBIX PEe3yIbTaroB. [[pUUnHbBI HCKaKEHUS PE3YJIBTaTOB IKCIIEPUMEHTA.
[loHsITHE CTAaTUCTUYECKOTO TECTA.

JleMoHCcTpauuu

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HMUY, «buonormdeckue cuctembl», «CBOMCTBA JKUBOW MaTepuu», «YPOBHH OpraHHU3AIMH >KUBON
pupoasD, «CTPOCHHE )KUBOTHON KJIETKUY, « TKaHU )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOTO OpraHu3May, «buoreonenos», «buochepa», «Metoap
W3Y4YEHUS KUBOU IPUPOIBI.

OGopynoBanue: 1aboparopHoe 000pyIOBaHUE ISl IPOBECHUS HAOMIOIEHNN, N3MEPEHUN, YKCTIEPUMEHTOB.

IIpakTuyeckas padora «/cnonb30BaHNe pa3IMUHBIX METOAOB MPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. buoJsiorusi KJIeTKu

KrneTka — cTpykTypHO-(QYHKIIMOHATBHAS €IUHULIA )KUBOTO. icTopus oTKpbITHs KieTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Unetinen, P. Bupxo). OcHOBHBIE MOJOKEHUS COBPEMEHHOM KJIETOYHON TEOPHUH.

Metonbsl MOJIEKYISIPHOW M KJIETOYHOM OMOJIOTHH: MHKPOCKONUS, Xpomarorpadus, s1meKTpodope3, METOl MEUEHBIX aroMoB, auddepeHunanbHoe
HeHTpU(yTrupoBaHue, KyJTbTUBUPOBAHUE KIIETOK. M3yuenue (puxcuposanuvix kiemok. JNEKTPpOHHAsI MUKpOCcKonus. Kongokanvuas mukpockonus. Bumanvroe
(npudicusHenHoe) uzyuenue Kiemox.



JdemMoHCTpauMu

[Toprpetsr: P. I'yk, A. JleBenryk, T. I1IBann, M. Hlneiinen, P. Bupxos, K. M. bap.

Tabnuiibl u cxembl: «CBETOBOM MUKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID», «MICTOpHS pa3BUTHS METOJIOB MUKPOCKOITHH.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENAPaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUAIBbHBIX KJIETOK.

IIpakTuyeckasi padora «/3yueHne MeTONOB KJIETOYHOW Omoioruu (Xpomarorpadus, snekrpodopes, nuddepennranbHoe neHTpudyrupoBaHue,
[ILP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKU

XHUMHUYECKUN COCTaB KJIIETKU. MaKpo-, MUKpO- U yABTPAMHUKPO3IEMEHTHL. Bosia 1 €€ posb Kak pacTBOPUTEIIS, PEAareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKHU, TeIUIOPEryIsinuu. MUuHepaibHbIe BEIIeCTBA KIETKU, MX OHOJIornueckas pojb. Poib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BeniecTBa KieTku. buonornaeckue nmoaumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0emKkoB. CTpYyKTYpbI OenKoBOM MoJeKyibl. [lepBuyuHast
CTpyKTypa Oelika, MenTujaHasi CBsi3b. BTOpuuHas, TpeTHYHas, udeTBepTUYHas CTpPyKTyphl. Jlenaryparus. CsoiictBa OenkoB. Knaccuduxamms Oenkos.
buonoruueckue pynxuuum 6enakos. [lpuonui.

VYreBonbl. MoHOCaxapuIpl, AUCaxapybl, OJIUrocaxapuasl U nonucaxapuabl. OOHIMiA miIaH CTpoeHUS U (PU3NKO-XUMUYECKHE CBOWCTBA YIIIEBOJIOB.
Bbronornueckne GyHKIIUH YIIIEBOAOB.

Jlununer. 'uapodunsHO-rHIpOdOOHBIE cBoOlicTBa. Kiaccudukarus nunuaos. Tpurmunepuasl, Gocoaunuabl, BOCKH, CTEpouabl. buomornyeckue
¢byskuuu munuaos. O6ume cBoiicTBa OMOJOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBsie kucnotsl. JIHK u PHK. Crtpoenue nykiennoBwix kucnoT. Hykneotuasl. Ilpunnun komminementapHoctu. [Ipasuio Yapradda.
Crpykrypa JIHK — nBoiinas ciimpans. Mecronaxoxaenue u ouonorndeckue Gynkiuu JJTHK. Bunsr PHK. ®yakuun PHK B kiertke.

Crpoenne monekyiasl AT®. Makpospruueckue cBsizu B Monekyne AT®. buonoruueckue ¢pynkuun AT®. BoccTaHoBieHHbIE MEPEHOCUMKH, HUX
¢dbyHK1IMU B KIeTKe. /pyeue Hykneosuompughocgpamol (HT®). Cexsenuposanue [JHK. Memoowr ecenomuru, mpanckpunmomuru, npomeomuxu.

CrpykTypHas 6uonorus: OMoXuMudeckre u Onodu3nuecKue UCCael0OBaHus COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMoMoiekyn. Modenuposanue
CmMpyKmypul U OyHKYuti OUOMONEKY U UX Komniekcos. Komnvromepuwiii Ouzaiin u OpeanudecKull Cunmes OUOMONEKYl U UX HeNPUPOOHBIX AHALO208.

JAeMoHcTpanuu

[Toptpertsr: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B HEXKUBOM IpUpPOAE», «PaclpenenceHne XuMHUUECKUX JIEMEHTOB B JKUBOM NPUPOAE».

Tabmuubr u cxemsl: «llepuonnyeckas TabnuIa XMMHYECKHX 3JIeMEHTOB», «CTpoeHHe MOJEeKyIbl BOIbl», «BellectBa B cocTaBe OpraHHU3MOBY,
«Ctpoenue Monekynasl Oenka», «CTPyKTypbl O€KOBOM MOJEKYIbl», «CTpoeHHe MOJIEKYNl YIIEeBOIOB», «CTpOeHHE MOJIEKYN JIMIMUAOBY», «HykienHoBbIe
KHUCJIOTBI», «CTpoeHne MoneKyinsl ATD».

Ob6opynoBanue: XUMUYecKas ocyaa U 000pyI10BaHuUE.

JladoparopHas padora «OOHapykeHHE OEITKOB C MOMOIIBIO KaUeCTBEHHBIX PEAKIIHII.

JlaboparopHas pabora «VcciaenoBaHre HyKJIEMHOBBIX KUCIIOT, BBIAEIEHHBIX U3 KIETOK Pa3JIMUHBIX OPIraHU3MOBY.

Tema 5. CtpoeHue U QyHKIMHU KICTKH

Tumel KIETOK: dyKapuoTudeckas U npokapuotruueckas. CTpyKTypHO-(yHKIIMOHATIbHBIE 00pa30BaHuUs KIETKH.

CtpoeHne mnpoKapuoTHUECKOW KieTKu. Krerounas creHka Oaktepuii u apxed. OCOOCHHOCTHM CTPOCHHSI TeTepoTpOoPHON U aBTOTpOQHOM
MPOKAPUOTUYECKHUX KJIETOK. MecTo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenne U QpyHKIIMOHHMPOBAHUE dYKAPUOTHUECKON KieTku. [lnazmarndeckas memOpana (masmaneMma). CTpyKTypa Iia3MaTudeckoil MeMOpaHBI.
Tpancnopt BeliecTB yepes MmiIa3MaTHUECcKy0 MeMOpaHy: naccuBHbIN (auddysus, odbneruénnas nugdysus), akTUBHBIN (IEPBUYHBIN U BTOPUYHBINA aKTUBHBIN



Tpancmnopt). [Tomynponuiraemocts MeMOpanbl. PaboTta Harpuii-KaiareBOro Hacoca. DHIOIMUTO3: MUHOMMUTO3, (aroruro3. DK301uTo3. KiieTouHas cTeHKa.
CrpykTypa ¥ pyHKIIMH KJIETOYHON CTEHKH PACTCHUMA, TPHOOB.

[urtomnasma. Llutozons. Lutockenet. JIpmkenue nutoriaazmMel. Opranouas! kieTku. OpHomeMOpaHHbIe OpraHOUbI KIETKH: 3HJIOTIa3MaTHYeCKast
cerb (OIIC), anmapar ['onbpku, TU30COMBI, UX CTpoeHHE M (YHKIMU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPTaHOUIOB KIETKH. CTpoeHHe TpaHYISPHOTO
petukynyma. Mexanusm Hanpasnenus 6Oeaxos 6 IIIC. CunHte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [manmkuit (arpaHysasipHBIN)
SHIOIIIA3MaTHUeCKuid peTukyiayM. CekpetopHas pynkuus anmnapara ['onbmku. Moouguxayus 6enkos 6 annapame I onvoorcu. Copmupoeka benxkos 6 annapame
Tonvooicu. TpancnopT BeniecTB B KiieTke. Bakyonu pactutenbHbIX KieTokK. Kierounsrit cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOMIBI KJIIETKH: MUTOXOHJIPHH, TUIACTUABL. [Ipoucxodcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesickoeckuii, J1.
Mapeaynuc). Ctpoenne u GyHKIMHU MUTOXOHAPpUI U Tutactu/. [lepBudHbIe, BTOPUYHBIE U CIOXKHBIE TIACTHABI POTOCUHTE3UPYIOIIMNX YKAPHOT. XIOPOIIACTHI,
XPOMOIUIACTBI, JIEHKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranounsl kinetku CTpoeHue M (YHKIMM HEMEMOpPAaHHBIX OPraHOMIIOB KJIETKH. Pubocomsbl. [lpomesicymounsvie ¢hunamenmoi.
MuxkpoduiaMeHTbl. AKmuHosble Mukpoguiamenmol. MbIIIeYHbIE KIICTKU. AKMUHOBbIe KOMNOHEHMbI HeMbluleuHblX KiemoK. Mukporpyoouku. Kietounsrit
ueHtp. CTpoeHune U JABMKEHUE JKTYTUKOB M pecHUYeK. MUKpOTpyOouku nurtomasMel. LlenTpuons. benku, accoyuuposannvie ¢ MUKpoguiamenmamu u
muxpompybouxkamu. MomopHvie 6enxu.

Anpo. OOConouka sapa, XpOMaTWH, KapHoIlIa3Ma, SAPBIIKHU, WX CTpoeHue U GyHKIuH. SnepHbiii OenkoBblii marpukc. IIpocTpancTBeHHOE
pacIooKeHne XpoMocoM B HHTEp(Da3HOM siipe. Dyxpomamun u eemepoxpomamun. Belkn XpoMaTuHa — TUCTOHBL. JJuHamuka A0epHou 000104KU 8 MUMO3e.
Hoepnviii mpancnopm.

Kinerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK DYKapUOT (PaCTUTEIBHOM, )KUBOTHOM, TPUOHON).

JAeMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl 1 cxembl: «CTpOoeHHE DYKApUOTHUYECKOM KIEeTKH», «CTpoeHUe >KMBOTHOW KiIeTKu», «CTpOoeHHE pacTUTENbHON KieTku», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHre MPOKAPUOTUYECKON KIETKN.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPEMapaThl PACTUTENBHBIX, dKUBOTHBIX KJIETOK, MUKpOIIpENnapaThl OaKkTepruaIbHbIX KIETOK.

JlaboparopHas padora «/3ydeHue cTpoeHUs KJIETOK Pa3IU4YHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHue cBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGoparopHasi padora «/ccnenoBanue miazMonn3a v ICTIa3MoIN3a B pACTUTEIbHBIX KIETKaxX».

IIpakTuyeckas padora «/3ydyeHne IBHKEHHS LIUTOIIIA3MbI B PACTUTEIIbHBIX KIETKAX».

Tema 6. O0OMeH BeleCTB M NPeBPallleHHE JHEPIUH B KJIETKe

AccUMWISIIMA M AUCCUMMIISILIUSL — JIB€ CTOPOHBI MeTaboiau3ma. THmbl oOMEHa BELIECTB: aBTOTPO(HBINA U reTepoTpodHbIA. YdacTHe Kuciopoaa B
0OMEHHBIX Ipoleccax. JHepreTuyeckoe oodecneueHue kiaeTku: npespamieHrne AT® B 0OMeHHbIX nporieccax. @epMeHTaTUBHBIN XapaKTep peaKIfii KIETOYHOTO
Mmetabonu3ma. DepMeHTHI, UX CTPOECHUE, CBOMCTBA M MexaHU3M jAeicTBus. KopepmenTsl. OTanuus (epMeHTOB OT HEOPTaHUUECKHUX KaTaau3aropoB. benku-
aKTUBATOPHI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEaKIIUN OT Pa3IMYHBIX (aKTOPOB.

[TepBUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DOoToCUHTE3. AHOKCUeeHHbI U OKCUueeHHblll pomocunmes y bakmepuii. Ceemocodbuparowjue
nueMeHmsl U nNUeMeHmvl peakyuorHo2o yeumpa. Ponb xaoporutactoB B porecce porocunTeza. CeToBas u TeMHOBas (a3el. Pomoodvixanue, Cs., C4. u CAM-
munsi pomocunmesa. IIponykTuBHOCTB (hoTOCHHTE3a. BrinsiHue paznuyHbIx (pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaYeHHE (POTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue OpraHu3MoOB-XeMOCHHTETHKOB: HUTPUDHUITUPYIONIE OAKTEPHH, KEITE300aKTEPHH, CEPOOAKTEPHH, BOIOPOAHBIC OAKTEPHUH.
3HaueHHUE XeMOCHHTE3A.



AHaspoOHbIe opraHu3mMbl. Buasr 6poskenus. [IpomykTel OpoKeHHS W MX HCIIOIH30BAaHUE YETOBEKOM. AHa’pOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30yIUTEIH OOJIC3HEH.

AbspobHBIEe OpraHu3Mbl. JTanbl sHepreTudeckoro ooMeHna. [lonrorosurensHslii 3Tan. [TrMkonu3 — 6eCKUCIOPOIHOE paCIIEIIICHUE TITIOKO3BI.

buonornueckoe OKUCIICHHE, WX KJICTOUYHOE IbIXaHWE. POJb MHUTOXOHAPWI B TpoIeccax OMOIOTHYECKOTO OKUCICHHS. [[uKimdeckue peakiuu.
OxkuciurensHoe pochopunupoBanue. Inepeus memoparnHoco epaduernma npomonos. Cunmesz AT®: paboma npomonrnoi AT@-cunmasvl. [IpeumyiecTra
a’poOHOTO IMyTH 0OMEHA BEHIECTB Tepes aHadpoOHBIM. D(H(HEKTHBHOCTH SHEPTETHIESCKOTO OOMEHA.

JeMoHCTpauMu

[Toprpersr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Murtuenn, I. A. 3aBap3uH.

Tabnuib! u cxembl: «POTOCUHTE3Y, «DHEPreTHUECKUil 00Men», «buocuntes 6enka», «CtpoeHue pepMeHTa», « XeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, 000PY/I0BAaHUE SISl MPUTOTOBJICHHS MTOCTOSSHHBIX U BPEMEHHBIX MUKPOIPEIIapaToB.

JlaboparopHas padora «/3ydyeHne KaTaTUTUUECKOM aKTUBHOCTU (P€PMEHTOB (Ha IPUMEPE aMUIIa3bl MU KaTaiasbl).

JlaGoparopHas padora «3ydeHne (HepMEHTATUBHOTO PACIICTICHHUS TIEPOKCHIA BOIOPO/Ia B PACTUTEIBHBIX U KHBOTHBIX KICTKAX).

Jla6oparopHas padora «CpaBHeHHE IPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladoparopHas padora «CpaBHEHHE MTPOIIECCOB OPOXKEHUSI U JIBIXAHUSI.

Tema 7. HacaencrBennasi uHgopManus U peajn3anus e€ B KJeTKe

Peakiiun marpuuHoro cuntes3a. [IpMHIUN KOMIUIEMEHTApPHOCTH B PEAKIMSAX MATPUYHOTO CHUHTE3a. Peanusaius HacineACTBEHHOW HH(OpPMAIIUU.
I'enernueckuii kox, ero cpoiicTBa. Tpanckpunuus — marpuunblii cuHTe3 PHK. IlpuHUIMNBI TpaHCKpUILIMK: KOMILJIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuyactue TpancnoptHbix PHK B 6nocunTese 6enka. YenoBus 6nocunrtesa 6enka. Konuposanue amuHokucnot. Poiabs pubocom
B OMocuHTe3€e Oernka.

Cogpemennvie npeocmasienuss o cmpoeruu 2enog. OpraHuzalus TeHoMa y MPOKApUOT U DYKApUOT. Perynsius akTUBHOCTH T€HOB y MPOKAPHOT.
l'unore3a omnepona (. XKakob6, XK. Mano). Monexyriapuvie mexanuzmvl sxcnpeccuu 2eno8 y aykapuom. Ponv xpomamuma e pezynsayuu pabomvl 2eHO8.
Perynsuus oOMeHHBIX TPOIECCOB B KieTke. KieTounslit romeocTas.

Bupycel — Heksierounbie (OpMBI KH3HU W OOIMTaTHBIE Mapa3uThl. CTpoeHHE MPOCTBHIX M CIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Kusnennwiti yuxn J[HK-cooepocawux supycos, PHK-codepaicawyux supycos, bakmepuogazos. Oopamuas mpanckpunyus, pesepmasa, unmezpasd.

Bupychbie 3a0oneBanus yenoBeka, *)KuBOTHbIX, pacteHuit. CIINI, COVID-19, counanbHble 1 MEIUIIUHCKHAE TPOOIEMBI.

Buoungpopmamuxa: unmezpayus u ananuz obonvuux maccusos («bigdatay) cmpykmypHuvix 6uonoeuveckux oannvix. Hanomexnonozuu 6 ouonoeuu u
meouyune. Ilpoepammupyemvie ghynxyuu d6enkos. Cnocobvbt 00cmasKu 1eKapcms.

JAeMoHcTpan U

[Toprpetsi: H. K. Konsuos, /1. 1. BaHOBCKUIA.

Tabmuibl u cxembl: «buocunTes Oenkay, «l eHeTnyeckuil koay, «Bupyce», «bakreprodarny.

IpakTnyeckas padora «Co3ganue MOAEIN BUPYyCay.

Tema 8. )Ku3HeHHBII HUKJI KJIETKH

Kierounsrit muki, ero nepuoasl u perymsmnus. Marepdaza u muto3. OcoOEHHOCTH MPOIIECCOB, MpoTeKamux B nHTepdasze. [loarororka KieTku K
nenenuio. [IpecunTeTnyeckuii (IOCTMUTOTUYECKUH ), CHHTETHUECKUHN M MOCTCUHTETUYECKHM (IPEMUTOTHUYECKHI) IEpHOIbl HHTEP(a3bI.



Marpuunsiii cuate3 JJHK — perumkanus. [Tpunnuns! pernkanuu JJTHK: koMmieMeHTapHOCTD, TOJTYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAJICIIbHOCTb.
Mexanusm permukanun JTHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u Ternomepasa. XpOMOCOMHBIN Ha0Op KJIETKH — KapHOTHIL. J{MIUTOMAHBIA U
rarIouAHbIN Habopbl XxpoMocoM. ['omooruuHble XpoMOcoMBbI. [10710BbIE XPOMOCOMBI.

Jenenne xnerku — muto3. CTaauu MUTO3a U IPOUCXOJAIIME B HUX Mpolecchl. Tunbl MuTto3a. Kaproknnes u nutokuHes. buonorndyeckoe 3HaueHue
MUTO3a.

Perynsimust MUTOTHYECKOTO IMKJIA KJIEeTKU. [Iporpammupyemast KiieTouHasi THOeNb — aronTo3.

Knerounoe s1po, XpoMOCOMBI, PyHKI[MOHAJIbHAsl FTeHOMUKA. Mexanusmbl nponugepayuu, ougghepenyuposku, cmapenus u cubenu kiemox. «Lfughposas
K1emKa» — ououngopmamuyeckue Mooenu QyHKYUoHUpOBAHUs K1emKu.

JeMoHCTpauMu

Tabmuibl u cxeMbl: «KU3HEHHBIN MUKIT KIETKN», «Muto3y», «Ctpoenue xpomocom», «Permkamms JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: «MHUTO3 B KJIETKaX KOpELIKa JIyKay.

JladoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnaparax».

JlaGoparopHnasi padora «HabnroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEILKA JIyKa (Ha FOTOBBIX MUKPOIIpEnaparax)».

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

Bbuonoruueckoe paznoo6pasue opranuzmMoB. OIHOKIIETOUHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHUS M KU3HEEATSIFHOCTH OHOKJIETOYHBIX OPraHU3MOB. bakTepun, apxen, OHOKIETOYHbIE TPUOBI, OJJHOKIETOUYHBIE BOIOPOCIIH,
Apyrue npoTucTsl. KonoHuanbHble OpraHu3MBl.

B3aumocBs3pb yacTelt MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U cucTeMbl opraHoB. Opranusm Kak euHoe 1enoe. [omeocras.

Tkann pacteHuid. TUNBI pacTUTENBHBIX TKaHEH: oOpa3zoBaTelibHAsi, MOKPOBHAsI, MPOBOASAINIAsl, OCHOBHAs, MexaHndeckas. OcoOEHHOCTH CTpPOEHUS,
(GYHKIMM U pacroyioKeHusl TKaHEel B OpraHax pacTeHUH.

TkaHU KUBOTHBIX U YeJoBeKa. TUIBI )KUBOTHBIX TKAHEW: SIUTEINANIbHAS, COSJMHUTENbHAs, MblIlIe4Has, HepBHas1. OCOOEHHOCTH CTPOEHHUs, GYHKLUI
U PacroJIOKEHUs TKAHEW B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U T€HEpaTUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMBl OPTaHOB JKUBOTHBIX M 4elloBeka. DyHKIMU OPraHOB U CHUCTEM
OpraHoB.

Onopa Tena opranuzMoB. Kapkac pactenuii. CkeaeTsl OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHblll 1 BHyTpeHHHH ckeneT. CTpoeHue
Y TUIBI COETUHEHUS KOCTEH.

JIBi>keHne opraHu3MoB. J[BHXKeHHE OJHOKJIETOUHBIX OPTaHU3MOB: aMEOOUIHOE, KI'YTHMKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHHIA:
TPONU3MBI U HACTUU. J[BH)KEHHE MHOTOKJIETOUHBIX dKUBOTHBIX U Y€JIOBEKa: MblllieuHas cuctema. Peduexc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranuszmoB. Ilomiomenne BoAbl, YIIEKMCIIOIO ra3a M MUHEPAJIbHBIX BEIIECTB pacTeHMsMH. lIuTaHue KUBOTHBIX. BHyTpHumnoioctHoe u
BHYTPHUKJIETOUHOE nuuieBapeHue. [lntanne no3BOHOYHBIX KUBOTHBIX. OTIEINBI MAIEBAPUTENBHOIO TpakTa. IIuneBapurensusle xkene3pl. [luneBapurensHas
CUCTEMA YEIJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuid. [Ipixanue kuBoTHBIX. Jnuddy3us razos uyepe3 noBepXxHOCTh KiIeTKU. KoxHoe npixanue. JlprxarenpHas
noBepXHOCTh. JKabepHoe 1 JI€rouyHoe JpIxaHue. J{pIxaHue Mo3BOHOYHBIX )KHBOTHBIX U YEJIOBEKA. DBOJIFOLIMOHHOE YCIIOKHEHHE CTPOSHHS JIETKUX 03 BOHOYHBIX
KMBOTHBIX. J[pIXaTenbHas cucTeMa 4enoBeka. MexaHn3M BeHTWISILMHY JIETKUX Y NTHUIL U MIEKONUTAoMMX. Perynsanus npixanus. JpxarenbHble 00bEMBI.

TpaHCHOPT BEIECTB y OpraHM3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUI. TpaHCHOPT BELIECTB Yy JKUBOTHBIX. KpoBeHOCHas cuctema U €€ OpraHsbl.
KpoBeHocHas cuctema No3BOHOUHBIX XKMBOTHBIX U yenoBeka. Ceplie, KpOBEHOCHbIE COCYnbI M KpoBb. Kpyru kpoBooOpatieHust. DBOITIOIMOHHbBIE YCIOKHEHUS
CTPOCHHUSI KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX KHBOTHBIX. PaboTta cepama u e€ perymsus.



Boinenenne y opranu3smMoB. Boinenenue y pacreHuid. Boigenenue y kuBOTHBIX. CokpaTuTenbHble Bakyosid. Opranbl BblAeleHUs. DuiabTparus,
CeKpelusi 1 00paTHOE BCAChIBAaHME KAaK MEXaHM3MbI pabOThl OpraHoB BbAeNeHHs. CBs3b MOJIOCTU Tella C KPOBEHOCHOM M BBLICIHTEIBHON CHCTEMaMHU.
Brigenenue y mo3BOHOUHBIX ®KUBOTHBIX U uenoBeka. [louku. Ctpoenue u pyHkunoHupoBanue Heppona. O6pa3oBaHue MOUH Y UeIOBEKa.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M HMHUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIECTOUHBIX PAaCTCHUH.
Kytukyna. CpencrBa macCUBHOM U XUMUYECKOM 3aIUThl. DUTOHIIMIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKPOBBI M UX TPOU3BOHBIE. 3alIUTa Opranu3mMa ot 6osesHeil. IMmmyHHas cucrema uenoBeka. Kiierounsrit u
TYMOPJIbHBIA UMMYHUTET. Bposk1EHHBIN 1 MpuoOpeTéHHBIN criennduueckuii *UMMYHHUTET. Teopusi KJIOHAIbHO-celeKTuBHOro nMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. PoJib BpOXKIEHHOTO MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUH.

Pa3npaxxuMoCTh U peryisiius y opraHu3MoB. Pa3ipaxuMoCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PaznpaxxuMocTs U peryasinus y pacTeHUi.
PocroBeie BemecTBa 1 MX 3Ha4YCHUE.

Hepsnas cucrema u peprextopHas peryisius y >kuBoTHbIX. HepBHas crcteMa 1 €€ oTesbl. DBOIIOLIHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBbI
y )KUBOTHBIX. OT/IEJIBI TOJIOBHOTO MO3Ta MMO3BOHOYHBIX JKUBOTHBIX. Peduexc u peduexropras mayra. besycinoBHbIe 1 YCIOBHBIE PE(IICKCHI.

['ymopanbHas perynsiuus ¥ SHIOKPUHHAs CUCTEMa >KMBOTHBIX M ueioBeka. JKeie3bl 3HAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JleficTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOM U 3HIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucTema.

JdeMoHcTpamun

IToprper: U. I1. ITaBnos.

Tabmuibl 1 cxembl: «OJHOKIETOYHBIE BOIOPOCINY, «MHOroKIeTouHbIe Boopociny, «bakrepuny, «lIpocteiimuey, «Opranbl IBETKOBBIX PACTEHUI,
«CucTeMbl OPraHoB MO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee cTpoeHHne HaceKoMblx», «Tkanu pactenuit», «KopHeBble cuctemsl», «CTpoeHue crelns»,
«CTpoeHHe JIMCTOBOM MUIACTUHKWY», «TKaHU KUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cucrema», «KpoBeHOoCHas cucremay, «/lprxarenbHas
cuctema», «HepBuas cucrema», «Koxa», «Mplimeunas cucremay», «BoimenutenbHas cuctema», «HIOKpUHHAs cucTeMay, «CTpOeHHEe MBIIIIBDY,
«UmmynuteTy, «KuieuHononoctusie», «CxeMa NUTaHUs pacTeHHil», «KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue
1aHapum», «BHyTpeHHee cTpoeHne n0kAeBoro uepss», «HepBHas cucrema priO», «HepBHas cuctema narymkn», «HepBHas cucreMa mpecMbIKAIOIINUXCS,
«HepBHas cucrema ntuiy, «HepBHas cuctema MiekonuTarommx», «HepBHas cucrema uenoBekay, «Peduekcey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOIIpEnaparbl TKaHEeH, PAaKOBUHBI MOJIJTIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, WUITIOKOKHX, JKUBBIE SK3EMIUIAPhl KOMHATHBIX pPAacTeHHil, repOaphil pacTeHWH pa3HBIX OTMAEJIOB, BIAXKHbIE MpEnapaTrhl >KUBOTHBIX, CKEIETHI
MTO3BOHOYHBIX, KOJUIEKIIMH OE€CTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeI0BeKa, 000py/I0BaHue I AEMOHCTPAIlMK TOYBEHHOTO ¥ BO3AYIIIHOTO MUTAHUS PACTEH UM,
paciieruieHus Kpaxmaina U OelkoB moj JeiicTBueM (epMeHTOB, 000pyJOBaHHUE JIsl AEMOHCTPALUU OIBITOB MO0 M3MEPEHHIO KU3HEHHON EMKOCTHU JIETKHUX,
MEXaHU3Ma JbIXaTeIIbHBIX JIBI)KCHHM, MOJIEIIA TOJIOBHOTO MO3Ta Pa3INYHBIX )KHBOTHBIX.

JlaboparopHas pabora «/3ydeHne TKaHel pacTEHUN».

JlaGoparopHuasi padora «/3yueHne TkaHel JKUBOTHBIX).

JlaboparopHas padora «/I3ydueHne opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. PazMHOkeHHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHHSI OPTaHMU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) U MOJIOBOE. Buabl 06ecrmonoro pasMHOXKEHUS: MMOYKOBAHHE, CIIOPYIISIIHS,
(dbparmeHTaIus, KJIOHUPOBAHUE.

ITonoBoe pasmuHoxeHue. [lonoBeie kneTku, niau ramersl. Meiio3. Crtaguu meiiosa. IloBenenune xpomocoM B Meriose. Kpoccunrosep. buonornueckuit
CMBICJI MEH03a U MOJIOBOro Ipoiecca. Melo3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.



[Ipen3apoasimieBoe pa3Butue. ['amerorenes y xuBOTHBIX. [TonoBbie skene3bl. OOpa3oBaHUe W pa3BUTHE MOJIOBBIX KIeToK. CriepMaToreHes U OOTeHe3.
CrpoeHue noJoBbIX KIETOK.

OrmtonoTBOpEHUE U SMOPHUOHAIIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIONOTBOPEHUS: HApYKHOE, BHyTpeHHee. [laprenorenes.

WNunuBuayabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUONIOTHS — HAayKa O Pa3BUTHUU OPTaHU3MOB. Mopghocenes — oona u3z enaguvix npoobnem
ambpuonoeuu. Konyenyus mopgoeenos u mooenu mopgoeeneza. Ctaaguu SMOpHOTeHe3a KUBOTHBIX (Ha mpuMepe JSIrymkn). [poonenne. Tumsl apoOiaeHus.
Hemepmunuposannoe u nedepmunuposannoe opoonenue. bnacmyna, munvr 6nacmyn. OCOOEHHOCTH APOOICHHUS MIICKOITUTAIOIINX. 3apOBIIIEBbIC JTUCTKH
(racTpynsiius). 3aKiiaJka OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB. B3auMHoe BiMsiHME YacTeil pa3BUBAIOIIETrOCs 3apoiblia (AMOPHUOHANIbHASI MHAYKIUSA ).
3akiajiKa 1IaHa CTPOCHUS KUBOTHOTO KaK pe3ylbTaT HePapXUUEeCKUX B3aUMOJICHCTBHI reHOB. BiimsiHue Ha sMOpHOHaNbHOE pa3BUTHE Pa3IMYHBIX (PakTOpOB
OKpYXarolen cpeibl.

Poct u pasButue xuBoTHBIX. [locTamMOproHanpHBIN Tiepuoa. [Ipsmoe u Henpsimoe pasButHe. PazButue ¢ Meramopdo3oM y OECIO3BOHOYHBIX U
IT0O3BOHOYHBIX KMBOTHBIX. bHoOrHueckoe 3HaueHne IpsiMOro U HEMPSIMOTO Pa3BUTHsL, UX PACIPOCTPAHEHHUE B NpUpoAe. THUIbI pocTa KUBOTHBIX. DPaKTOPHI
peryasiuuu pocTa KMBOTHBIX U yenoBeka. CTaauu mocTaMOPHOHAIBLHOTO Pa3BUTHS Y KUBOTHBIX U uyenoBeka. [lepuonsl onTorenesa yenoseka. CtapeHue u
CMEpTh KaKk OMOJIOTUYECKUE TPOIIECCHI.

PasmHoxenue u pasButHe pacteHuil. ['ameropur m cropodur. Meiio3 B KM3HEHHOM LUKJIEe pacteHuil. OOpa3oBaHue CIOp B MIpolecce Meiosa.
I'amerorene3 y pacrenuii. OTIONOTBOPEHHE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOilHOE OIUIONOTBOpPEHHE Y LBETKOBBIX pacTeHuil. ObpazoBaHue u
pa3BUTHE CEMEHMU.

MexaHu3Mbl peryisiuy OHTOI€He3a y PACTEHUIN U )KUBOTHBIX.

JleMoHCcTpauMu

[Toprpersr: C. I'. HaBamun, X. [llneman.

Tabnuibl u cxeMbl: «BereratuBHoOe pazMHOXKEHHEY, « TUIIBI O€CIIONIOro pa3MHOXKEHUN», «PasMHOXKEHNE XJTaMUIOMOHAIbI», «Pa3MHOXKEHNE IBITIEHBI,
«PasmHOXkeHME THIPBY, «Meno3y», «XpoMocoMbl», «I'ameTorenesy, «CTpoeHue SULEKIIETKH U cliepMaro3onay, «OCHOBHBIE CTaAMK OHTOreHe3ay, «lIpsamoe
U HENpsMOe pa3BuUTHE», «Pa3BuTHE MalicKoro xyka», «Pa3Butue capaHum», «Pa3Butue Iarymku», «JIBOMHOE OILNIOMOTBOPEHHUE Y LBETKOBBIX PACTCHHI»,
«CTpoeHHe CeMsSH OJHONOJBHBIX M ABYAOJBHBIX pPacTEHUi», «OKM3HEHHBI LMK MOPCKOW KamycTel», <«OKWM3HEHHBIN LUK MXa», «KU3HEHHBIH LUK
MarnopoTHUKAY, «KU3HEHHBIN LIUKIT COCHBDY.

Ob6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIpENaparhl SHIEKJIETOK U CIIepMaTo30M]10B, Mofielb «L{MKIT pa3BUTHS JIATYILIKKY.

JlaGoparopHasi padora «/3yueHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIPEapaTax»».

IIpakTyeckas padora «BrlgBIeHNE NPU3HAKOB CXOCTBA 3apO/IbIILIEH TTO3BOHOUYHBIX KUBOTHBIX».

JlaGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHNBOCTH OPraHU3MOB

HcTopus craHOBiIEeHUS U pa3BUTHA TeHeTHKU Kak Hayku. Pabotel [. Mennens, I. ne ®pusa, T. Moprana. Poibs oTeuecTBEHHBIX YUEHBIX B pa3BUTUU
renetukn. Paboter H. K. KonbioBa, H. M. BaBunoa, A. H. benosepckoro, I. 1. Kapnieuenko, 10. A. ®ununuenxo, H. B. Tumodeesa-Pecosckoro.

OcHOBHbBIE T€HETUYECKHE IMOHSATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJjUIeJIbHBIE T'€HbI, AJIbTEPHATUBHBIE MPU3HAKH, JTOMHHAHTHBIN M
peLleCCUBHBIN NMPU3HAK, TOMO3UTOTA, FETEPO3UT0Ta, YUCTAs JIMHUS, THOpuAbI, reHoTun, (eHorun. OCHOBHBIE METO/ABI T'€HETHKH: TMOPHI0JIOTMUYECKUil,
LIHUTOJOTHYECKHUM, MOJIEKYJISIPHO-TE€HETUYECKU .

JleMoHCTpa U

[Toptpetsi: I. Mennens, I. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benozepckui, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B.
Tumodee-PecoBckuid.



Tabnuub! u cxembl: «MeToabl reHeTHKN», «CXeMbI CKPEIIUBaHUS».

JlaGoparopuasi padora «/lpo3o¢puina kak 00bEKT TeHETHUECKUX UCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpemuBanue. [1epBolif 3akoH MeHaens — 3akoH enuHoo0pasusi TMOpUI0B niepBoro nokoneHus. [Ipasuno nomuHupoBanus. Bropoit
3aKOH MeH/iens — 3aKOH paclleruieHus Mpu3HakoB. L{uTongornueckre 0CHOBBI MOHOTMOPUAHOTO CKpEIMBaHus. [ MIOTe3a YUCTOThHI raMeT.

AHanuzupyrouiee ckpeuiuBanue. [IpoMexyTodnslil XxapakTep HacieqoBaHUs. Paciienyienue npu3HakoB NPHU HEMOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpertuil 3akoH MeHaens — 3aK0H HEe3aBHUCUMOTO HaclieloBaHUs Mpu3HaKkoB. L{uTonmornueckre OCHOBBI TUTHOPUAHOTO
CKpELIUBaHUs.

CuennenHoe HacnenoBanue mnpuszHakoB. Paborel T. Moprana. CremieHHOe HaclieZJOBaHWE T'€HOB, HapyIIeHHE CUEIUICHHUS MEX]y TI'€HaMHu.
XpOMOCOMHas1 TEOPUS HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHM3M OIpENeNeHUs Moja. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHBIN MOJI.
I'eneTnyeckas cTpykTypa OJIOBBIX XpoMocoM. HacienoBanue npu3HakoB, CHETUIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrtema. [lneliorponus — MHOXKECTBEHHOE JIeliCTBHE reHa. MHOXKECTBEHHBIN ajuienu3M. B3anMopeiicTBue HealieabHbIX
reHoB. KommiementapHocts. Onucras. [lonmumepus.

['eHeTnyeCcKUi KOHTPOJIb PA3BUTUS PACTEHUI, )KUBOTHBIX M YENIOBEKa, a TaKke (PU3HOIOTHYECKUX MPOILIECCOB, MOBEICHUS U KOTHUTUBHBIX (DYHKIIUH.
I'eneTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOAECUCTBUSI «XO35MH — NApA3UT» U «XO3UH — MUKpOOHOM». [ eHeTH4ecKue acrieKThl KOHTPOJIS U
M3MEHEHUs HACJIEJCTBEHHON MH(POPMAIIMH B MOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoHCcTpauMu

IToprpertsr: I. Mennens, T. Mopras.

Tabmuubr u cxembl: «IlepBelii U BTOpoil 3akoHbl Menaens», «Tperuit 3axkoH Mennens», «AHamu3upymolee ckpemuBaHuey», «HemonHoe
JOMHHHMpOBaHUE, «ClerIeHHOe Hacel0BaHue IPU3HAKOB Y 1po30duiibl», «I eHeTrka nonay, «Kapuotun yenosekay, «Kapuotun aposoduis, «Kapuotum
OTHAIED, «MHOKECTBEHHBIN aJIeIIN3M», «B3anMoneicTBre TeHOBY.

Ob6opynoBaHue: MOJENb Ul JEMOHCTpAIMM 3aKOHOB €IMHOO0Opa3usi TMOpUAOB MEPBOrO IMOKOJIEHHS M paclIeIUIeHHs NMPU3HAKOB, MOAEIb Ul
JEMOHCTPALMM 3aKOHA HE3aBUCUMOTI'0 HACJIEIOBAaHUS IIPU3HAKOB, MOJIEIb JUIsl ICMOHCTPALMH CLETUIEHHOTO HACJIeI0BAaHUs IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpemnapar: «Jpozodpunay.

IIpakTuyeckas padora «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y APO30DUIBI».

IIpakTnyeckas padora «V3yueHue pe3ynpTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30(DUIIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue renotuna u cpesl npu GopMupoBanuu peHotuna. MizmeHunBocTh mpu3HakoB. KauecTBEeHHbIE U KOIWYECTBEHHbIE IPU3HAKU. B IbI
M3MEHYMBOCTH: HEHACJIEICTBEHHAS! U HACIIEICTBEHHAS.

MonudukarmonHas U3MEHYUBOCTb. Poib cpesl B popMupoBanuy MoauduKamoHHOW n3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHbIH
psa u BapuanronHast kpusas (B. Moranncen). CoiicTBa Moau(uKallMOHHON U3MEHYHBOCTH.

['eHoTHNIMUEcKast N3MEHUYUBOCTh. CBOMCTBA TEHOTUITUYECKON M3MEHYUBOCTH. BUbI reHOTUNHMYECKON N3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTtuBHas M3MEHYMBOCTh. Mei03 M IMOJOBOM MPOIECC — OCHOBA KOMOMHATHMBHOM W3MEHUYMBOCTU. Pojbh KOMOMHATHBHOW M3MEHYMBOCTH B
CO3JJaHMM TEHETHYECKOTO pa3Hoo0pa3us B Mpejiesiax OHOrO BU/A.

MyTanvoHHass W3MEHYMBOCTb. BHIBl MyTanMii: FeHHbIE, XpPOMOCOMHBIE, F'€HOMHbIE. CIIOHTaHHbIE M WHIYLUPOBAHHBIE MyTallMH. fnepHblEe U
uTOIIa3Marnyeckue myranuu. CoMaruyeckue M IoJIoBble MyTauuu. [IpuunMHBI BOZHMKHOBEHHs MyTauui. MyTareHbsl M MX BIMSHHE Ha OpPraHU3MBL



3aKOHOMEPHOCTH MYTAaIIMOHHOTO TIpoIiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HaciencTBeHHo n3meHunBoctr (H.W. BaBunoB). BHesnepHas n3MeHUYHUBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa u SNULEHOMUKA, POJIb INULEHEMUYECKUX (PaKmMOpO8 8 HACIe008aAHUU U USMEHUUBOCTU (PEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMoHCTpaL MU

[Toptpetsi: I. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiibl 1 cxeMbl: «Buabl ©3MEHUNBOCTHY, «Moau(pUKaIMOHHAS H3MEHUNBOCTH Y, «KOMOMHATUBHASI N3MEHYHBOCTEY, «Mei03y, «OIIog0TBOpEHUEY,
«['enetnueckue 3a00s1eBaHUs YeIOBEKay», «BUabl MyTaluii».

OO0opynoBaHue: )KUBBIE U TepOapHBIC SK3EMILIIPhI KOMHATHBIX PACTCHUH, PUCYHKH ((poTorpaduu) )KUBOTHBIX C Pa3IMIHBIMU BUAAMH U3MEHUYUBOCTH.

JladoparopHas pa6ora «lcciaenoBanue 3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHON N3MEHYMBOCTH. [loCTpOeHHE BapHAIIMOHHOTO Psijia ¥ BapHAIIMOHHON
KPHBOI.

IIpakTuyeckas padora «Mytauuu y 1po30(huisl (Ha TOTOBBIX MHUKPOIIPENaparax).

Tema 14. 'enHeTuKa 4esi0Beka

Kapuotun yenoseka. MexnayHapoaHasi mporpaMMa HMCCIIEJOBaHUSI T€HOMA 4YeoBeKa. MeTonibl M3y4eHUs] T€HETUKH 4YeJIOBEKA: I'€HEAJIOrMYECKUN,
OJM3HELIOBBIN, IMTOTCHETHUECKUH, MOMYIISIIIMOHHO-CTAaTUCTUIECKII, MOJEKYIsIpHO-TeHeTHYeCKHid. COBPEMEHHOE OTIpeIeIeHNe TeHOTHIIA: TIOJIHOTEHOMHOE
CEKBEHHUPOBAaHUE, TEHOTUITUPOBAHUE, B TOM unciie ¢ moMolbto [11[P-ananu3a. HacnencrtBennsie 3a0oneBaHus yenoBeka. [ eHHbIE M XpOMOCOMHBIE O0JIE3HU
yesioBeKa. boJje3Hn ¢ HacleACTBEHHOHM MNpeapacnoiokKEHHOCThIO. 3HAYEHHWE MEIMLMHCKOW T€HETMKM B IPEJOTBPALICHMM U JIEYEHUH T'€HETUYECKUX
3a0oneBaHUil uenoBeKa. MeauKo-reHeTudecKkoe KOHCynbTupoBaHue. CTBONOBbIE KIETKH. [loHATHE «reHeTHYecKOoro rpy3a». IJTHYECKHUE AacCIeKThl
UCCIIEIOBAaHUN B 00JaCTH PEIaKTHPOBAHNS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOpbl TMOBBIIMIEHHOW YYBCTBHUTETBHOCTH 4YelOBEKa K (DU3MUECKOMY M XUMHYECKOMY 3arps3HEHHIO OKpYXKAIoUIeH cpenbl.
I'eneTnyeckas npeapacrnonokKEeHHOCTh YEJIOBEKA K MaTOJIOTHM.

JAeMoHcTpanuu

Tabnuub! u cxembl: «Kapuotun yenoseka», «MeToabl H3y4eHUs TEHETUKU YesoBekay, «[ eHeTnueckue 3a001eBaHNs YeIOBEKay.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesekuusi Opranu3MoB

JlomecTukanus u cenekius. 3apoXKIeHue celekuuu u aomectukauuu. Yuenwe H. M. BaBunoBa o LleHTpax mpoucXoxaeHUss U MHOTooOpasus
KYJIBTYPHBIX pacTeHUi. Pollb celleKuuM B CO3JaHWM COPTOB PACTEHUW W TOPOJ KUBOTHBIX. COpT, Mopoja, mMTaMM. 3aKOH TOMOJOTHYECKHX PSIOB B
HacyencTBeHHoN u3MenunBocty H. V. BaBunoBa, ero 3HaueHue AJis CeNeKIIMOHHON paOOTHI.

MeTonsl ceneKIMoHHOW paboThl. MCKyCcCTBEHHBIM OTOOp: MAacCOBBIM W HMHIUBUAYaJIbHBIM. DTanmbl KOMOWHAIIMOHHOW cenekiuu. VcmplTanue
MPOU3BOAMTENEH MO TOTOMCTBY. OTOOP MO T€HOTHUITY ¢ TIOMOIIBIO OIIeHKH (heHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ TToMoIIbio ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MEeTo/] CEeleKIIMOHHOM paOoThl. PaguainoHHbIi 1 XUMUYECKUN MyTareHe3 Kak MICTOYHUK MyTaluil y KylnbTypHBIX (GopM
opranu3moB. Vcronp30BaHNEe TEHOMHOTO PEIaKTUPOBAHUS U METO0B pekoMOuHaHTHBIX JIHK mi1s monmydeHus ncxomHoro Matepuana Juisi CENeKIIHHI.

[Tonmy4yenue nonumaonnoB. BHyTpuBHIoBas rudpuan3aius. ban3kopoacTBeHHOE CKpeluBanue, Wil HHOpuauHT. HeponcTBeHHOE CKpeIiBaHue, UITH
aytOpuaunr. ['erepo3uc u ero mpuuuHbl. Vcnons3oBanue rereposuca B cenekiuu. OtnanénHas rubpuansanus. [Ipeomonenne Oecriofuss MEKBHIOBBIX
ruOpuaoB. JlocTHKEHUS CENeKIIUU PACTEHUI U KUBOTHBIX. «3€1EHAs peBonOYUs».

CoxpaHeHHEe W M3Y4YCHHE TEHETHYECKHX pPECYpCOB KYIBTYPHBIX PACTCHHA W WX TUKUAX POAWYEH ISl CO3MaHHUS HOBBIX COPTOB W THOPHUIOB
CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICTIO8bIX HCUBOMHBIX 6



Yensax ynyuueHus CyujecCmsyroumux u co30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8 MOM HUCLe C NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoetl U NepcnekmusHbIX MexHoNI02U.

JeMoHCTpauMu

[Toprpersr: H. U. BaBunos, U. B. Muuypus, I. /[. Kapneuenko, II. I1. JIykssnenko, b. JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabmuubl 1 cxembl: «LleHTpbI MPOMCXOXKAEHUS W MHOTOo0Opa3usi KYJIbTYPHBIX PAcCTeHHI», «3aKOH TOMOJIOTUYECKUX PAJOB B HACIEICTBEHHON
U3MEHYUBOCTHY, «MeTonbl cenekuuny, «OTnanéanas rudpuauzanusy», «MyTtarenes».

JlaGoparopHasi padora «/3yueHue coOpToB KyJIbTYpPHBIX PACTCHHUI U TOPOJ JOMAIIHUX KUBOTHBIX ).

JladoparopHas padora «/I3ydyeHne METOI0B CENEKIIUU PACTCHUI.

IpakTnyeckas padora «lIpuBuBKa pacTEHUI».

Ikekypeusi «OCHOBHBIE METOABI M JOCTHIKCHHS CEJICKIIMM PAaCTEHWW M JKUBOTHBIX (HA CEJCKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOUCHBITATENIbHBIN YYaCTOK, B TEINTMYHOE XO3SHUCTBO, B TA0OPATOPHIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/I0TusA ¥ CHHTETHYECKAs] OMOJIOTHA

OOBbeKThl, UCHONb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBbIE M TKAHEBBbIC KYIBTYPbl, MUKPOOPTaHU3MBI, UX XapaKTEpUCTUKA. TpaauiMOHHas
OMOTEXHOJIOTHS: XJICOOIIeUeHNE, MOYICHUE KHUCIOMOJIOYHBIX IMPOIYKTOB, BUHOAeHUE. Mukpoobuomorndeckuid cuHTe3. OOBEKTHl MUKPOOHMOIOTHYCCKUX
texHonoruit. [IponsBoacTBo Oeika, aMUHOKUCIOT U BATAMUHOB.

Co3nannre TEXHOJOTHH U MHCTPYMEHTOB LIE€JICHANIPABICHHOTO M3MEHEHUSI U KOHCTPYMPOBAHUSI T€HOMOB C IIEJBI0 TMOJYYECHHS] OPTraHW3MOB U HX
KOMITOHEHTOB, COZIEp KAIlIMX HE BCTPEUAIOIIHECs B MPUPOAEC OMOCUHTETUYECKUE TYTH.

Kinerounas unxenepus. MeToapl KylnbTyphl KJIETOK U TKaHEW pacTeHui u KUBOTHBIX. Kpuobanku. CoMmaTndeckas ruOpuan3ais U cCOMaTHueCKUn
smOpuoreHe3. lcmonp3oBaHWe TalIONIOB B CENEKIHH pacTeHuil. [lonyueHue MOHOKIOHANbHLIX anmumen. Mcnonv3oeanue MOHOKIOHANLHLIX U
NOMUKIIOHANbHBIX aHmumen 8 Meouyure. VICKyCCTBEHHOE OIUIOI0TBOpEHUE. PEKOHCTPYKIIUS SIMIIEKIIETOK U KIIOHUPOBaHKE )KUBOTHBIX. MeTo/] TpaHCIIIaHTalluK
S5Iep KIETOK. TexHonocuu 0300posienus, Kyibmusupo8aHus U MUKPOKJIOHATbHO20 PAZMHONCEHUSL CElbCKOXO3AUCTBEHHBIX K)IbMYP.

XpoMocoMHas ¥ TeHHast HHkeHepus. VIcKycCTBEeHHBIN CUHTE3 T'eHa U KoHCTpyrpoBaHue pekomMOnHanTHbIX [IHK. Cozoanue mpanceennvix opeanuszmos.
JlocTHKeHHs ¥ IePCTIIEKTUBBI XPOMOCOMHOM M T€HHOW WHKEHEPHUH. DKOJIOTHYECKHE U ITUYECKHUE TPOOIEMbl TeHHON MH)KEHEPHH.

Menununckue OuorexHosnoruu. [loctreHomuas mudposas meaunuHa. [II[P-muarHoctuka. MeTabomoMHBIA aHaNW3, TEHOIICHTPUUYECKUN aHalu3
MIPOTEOMa UeIoBeKa JJis OLIEHKH COCTOSIHUS €ro 3M0pOBhs. VcIonb30BaHNe CTBONOBBIX KIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus ais pa3paboTKu
(hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUS KOMIUIEKCHBIX TKAaHEH COYeTaHWEeM TEXHOJIOTHH TPEXMEPHOTO OWONPUHTUHTA U
ckaddonauHTa Ui pelIeHus 3a1a4d MepCOHATN3UPOBAHHON METUITUHBI.

Coznanne BEKTOPHBIX BAKIMH C LEIbI0 00ecTiedeHHsi KOMOMHUPOBAaHHOM 3a1uThl 0T Bo30OynuTeneit OPBU, yctaHOBIEHHE MONIEKYISIPHBIX MEXaHU3MOB
¢dyukuuonupoBanus PHK-conepskarux BupycoB, BBI3bIBAIONIUX 0c000 OMacHbIe 3a00J€BaHMS Y€I0BEKA U KUBOTHBIX.

JleMoHCcTpauuu

Tabmuiibl u cxeMbl: «VICcroib30BaHNE MUKPOOPTAaHH3MOB B MPOMBIIIIIIEHHOM MPOU3BOICTBEY, «KieTouHas nHxkeHepus», «l eHHas HHKESHEPUS».

JladoparopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llonydeHre MOJIOYHOKUCITBIX TPOIYKTOBY.

Ikekypeus «broTexHomorus — BayKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.



11 knace

Tema 1. 3apokaenne u pa3BUTHE IBOJIOLHMOHHBIX NpeACTaBJIeHNH B 0M0JI0THI

OponmonnonHas Teopust Y. lapBuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb U HaydHas aesaresibHOCTh Y. [lapBuHa.

JBmxymme cribl 3Bontonnu BUI0B 110 Y. /lapBuHy (BBICOKass HHTEHCUBHOCTH Pa3MHOXKEHHSI OPTaHU3MOB, HAaCJIEACTBEHHAs! H3MEHYHBOCTH, OOph0a 3a
CYIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIH O0TOOD).

Odopmienne cunrernueckor Teopun sBomonuu (CTD). Helrpanshas Teopus sBomtonuu. CoBpeMeHHas SBOJIOIMOHHAS OHOJOTHS. 3HAuUCHUE
HBOJIIOLIMOHHON TEOPUH B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOUW KapTUHBI MUDA.

JleMoHCcTpa MU

[Toptpetsl: Apucrotens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Krosse, Y. [Japsun, C. C. UerBepuxkos, U. U. [lImansraysen, Jx. Xonaeiiy,
. K. bensies.

Tabmuubr u cxemsl: «Cucrema >xuBoil mpuponsl (mo K. Jlunuero)», «JlectHuna sxuBbix cymiectB (mo Jlamapky)y», «MexaHuzM (GopMHUpOBaHUS
MpUCIIOCOOIeHNH y pacTeHH U kUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nmyremectsus U. lapsunay, «Haxonku Y. lapsuna», «@opmbl 60psObI
3a cymiectBoBaHue», «Ilopoasl ronydeit», «MHorooOpasue KynbTypHBIX GopM KamycTel», «[lopoabl JoMalHuX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuJ0B (110 Y. [lapBuny)», «CxeMa COOTHOIIEHUS JABUKYIINX CUJI 3BOJIIOLUNY, «OCHOBHBIE MOJI0KEHHSI CHHTETUYECKON TEOpHUU IBOJIIOLIUN».

Tema 2. MUKpPOIBOIIOHA U €€ pe3y/IbTaThl

[Tomynsuuss Kak aJeMeHTapHas eauHuia 3Boioluu. COBpPEMEHHbBIE METO/Abl OLIEHKH T'€HETHYECKOr0 pPa3sHOO0Opaszus M CTPYKTYpPbl HOIMYJSLUH.
N3meHenne reno¢oH/1a MOMYISIINK KaK JIEMEHTapHOE SBOIIOIIMOHHOE SIBIICHUE. 3aKOH TeHeTudYecKoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (HaKTOPhI (ABMXKYIME CHUJIBI) IBOMIOIUU. MyTanuoHHbld mporecc. KomOnHarnBHAs M3MEHYUBOCTh. [[peiid reHoB — ciy4yaiiHble
HEHalpaBJIeHHbIE W3MEHEHUs 4acToT ajuienedl B monmymsauusax. OQQexT ocHoBarens. Ipgexkm Oymuvinounoeo eopaviwika. CHudiceHue 2eHemuyecko2o
pasnoobpazus: npuuunsl u cieocmeus. Ilpossnenue sghghexma Opetiha cenos 6 Oonvuwux u manvix nonyrayusx. Murpanuu. V30msamus MOMysSIAn:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIorudeckas (PEnpoTyKTHBHAS).

EctectBennblii oT60p — Hampamisitomuii gaxtop 3Bomonuu. MOpMbl €CTECTBEHHOTO O0TOOpa: ABMXKYIIMM, CTaOMIM3UPYIOLIUM, pa3pbIBalOIIUil
(mu3pyntuBHbIi). [TonoBoit oT60p. Bo3HHMKHOBEHHE 1 HBOMIOLHMS COLUAIBHOTO OBEACHUS )KUBOTHBIX.

[TprcniocoOneHHOCT, OpPraHU3MOB KaK pe3ylnbraT MHUKPOAIBOJIOUMHU. BoO3HUKHOBEHHE MpHCNIOCOONEHUH Yy opraHu3MoB. ApoMopdo3bl H
uavoanantanuu. [Ipumepsl mpucrnocobaeHnid y opranu3MoB: Mopdorioruyeckue, Gu3noaoruueckue, OMOXuMHUIecKue, nopeaeHueckue. OTHOCUTEIbHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. Bumoobpa3oBaHue kak pe3ynbTaT MUKpPOIBOMIONUHU. M3omsanus — kiroueBoil (akrop BumooOpazoBanus. [lytu u
crocoObl BUA000pa30BaHus: ajuionarpuieckoe (reorpaduueckoe), CMMIaTpuieckoe (3KOJIOTHIeCKOe), KMIHOBEHHOEY (TIOMUTIIIONIU3AITUs, THOPUAN3AITNS).
JUINTENbHOCTD BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUST OMOTOTUUECKOTO pa3HOOOpa3us.



Ponpb 3BOMIOIIMOHHON OMOJIOrMM B pa3pabOTKe HAayYHBIX METOAOB COXpaHEHUs Omopa3zHooOpas3us. MHUKPOIBOMIONMS U KO3BOJIIOLUS MAapa3uTOB U UX
x03s5€B. MexaHu3Mbl (POPMHUPOBAHMS YCTOWIMBOCTU K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEMl.

JeMoHCTpauMu

[Toprpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTalMOHHAs W3MEHUYMBOCTBY», «llomymsiuuoHHas crpykrypa Buaay», «Cxema MNposiBleHUs 3akoHa Xapau—BaiinOepray,
«/IBIKYIIIME CHIIBI SBOJIOIUKY, «JKOJOTHYECKAs M30JIALUS MOMYIAUUi ceBaHCKoW Qopenuy, «leorpaduueckas U30IALUSA JTUCTBEHHHUIIBI CUOMPCKON U
JIMCTBEHHUIIBI 1aypcKoi», «llomynsainoHHbIe BOJIHBI YUCICHHOCTH XUIIHUKOB U KepTB», «CxeMa AeHCTBUS €CTeCTBEHHOro oTtoopay», «®opMbl 60pbObI 3a
CylLlecTBOBaHUE», «HAyCTpHUanbHbIi MenaHu3m», «KuBble uckomnaemole», «I[IokpoBUTEIBCTBEHHAsI OKpacka XKUBOTHBIX», «lIpeaynpexnatomias okpacka
KHUBOTHBIX», «Pu3nonornueckue aganrauun», «lIpucrnocoOneHHOCTh OpPraHU3MOB M €€ OTHOCHTEIbHOCThY», «Kpurepuu Buma», «Buibl-IBOWHUKN»,
«CtpykTypa Buaa B mpuponae», «Crnocodbl Bu000pa3oBaHus», «leorpaduueckoe BUI000pa3oBaHME TPEX BHJOB JAHJIBILIEH», «IDKOJIOTHMUECKOE
BUZI000pa3oBaHue BUJOB CUHUL, «Ilonumnonasl pacrenuity, «KamycTHo-peaeuHbli ruOpuy.

ObopynoBanue: repdapuy pacTeHUH, KOJIJICKIIMA HACEKOMBIX, Yydella NTHII U 3BEpEeil C MpUMepaMH pa3IMyYHBIX MPUCTIOCOOICHUH, Yyydena NTHIl U
3Bepeil pa3HbIX BUJOB, TepOapuu pacTeHui OJIM3KUX BUI0B, 00Pa30BaBLIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JladoparopHas padora «BbisiBlIeHIE H3MEHUYUBOCTH y 0COOCH OAHOTO BUIAY.

JlaGoparopnasi padora «IIpucnocobiaeHns opraHu3MoB U UX OTHOCUTEJIbHAS 11€7€CO00PA3ZHOCT».

JlaboparopHnas padora «CpaBHEeHUE BUIOB [10 MOP(POJIOTUUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onus U e€ pe3yJIbTaThl

Metoasl u3yueHus: MakposBostouuu. llaneoHTonornueckue Metoibl U3ydeHUs 3Boironuu. llepexonHbie (opMbl U (UIOTEHETUYECKHUE PSI/IbI
OpPTraHHU3MOB.

buoreorpadpuueckue MeTopl n3ydeHus 3Boitonuu. CpaBHeHue QIopbl U payHbl MaTEPUKOB U OCTPOBOB. buoreorpaduueckue odbnactu 3emnu. Buasi-
OHAEMUKH U PEIIUKTHI.

OMOpPHOIOrHYECKHE U CPaBHUTEIBHO-MOP(POIOTHYECKUE METOAbl H3YyYEHHUs HBOJIOLUMHU. [eHeTMYecKue MEXaHU3Mbl SBOJIIOIMM OHTOTeHEe3a U
MOSIBJICHUSL DBOJIOLMOHHBIX HOBHIECTB. [OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PynMMEHTapHbIE OpraHbl M aTaBU3Mbl. MOJIEKYIAPHO-T€HETUUECKHE,
OMOXMMHUYECKHE U MaTeMaTUYeCKHE METObl U3yUeHUs IBOIOLMHU. oMonornyHble reHbl. CoBpeMeHHbIE METO/bl IOCTPOECHUSI (PUIIOTEHETHUECKHX J€PEBBEB.

XPpOMOCOMHBIE MyTaIlM1 U YBOJIIOLINS TEHOMOB.

OO0mre 3ak0OHOMEPHOCTH (TpaBuiia) dBotonun. [Ipunyun cmenvt hynxyuti. HeoOparuMocTs »BoMIOIMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTH
TEMITIOB 3BOJIIOLUH.

JleMoHCcTpauuu

IToprpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mronnep, J. I'ekkensb.

Tabmurel u cxembl: «DHUIOTEHETHUECKUN PsIT JIOMATN», «APXEONTEPUKCY», «3Bepo3yoObie siepb», «Creromnedansny, «Puanoputey, «CeMeHHbIE
NarnopoTHUKW», «buoreorpadguueckue 3006 3eMan», «Jlpeiid KoHTUHEHTOBY, «PenukTh», «HavanbHble cTaIuu SMOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
KHUBOTHBIX», «[OMONOTMYHBIE W aHAJOTHYHBIE OpraHbD», «PyTuMeHTBD», «ATaBU3MBI», «XpOMOCOMHBbIE HAa0OpHI 4YeJOBeKa W MIMMMaH3e», «[aBHbIE
HarpaBJIEHUS 3BOJIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJTIOLIUN.

O0bopynoBaHue: KOJUIEKIIUU, TepOapuu, MYIISKH HCKOITAEMBIX OCTATKOB OPIraHU3MOB, MYJISDKA TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYAUMEHTapHBIX OPraHOB
1 aTaBU3MOB, KOJUIEKI[UM HACEKOMBIX.

Tema 4. IlpouncxoxaeHue U pa3BuTHe )KU3HU Ha 3emJie



Hayunble runoressl IpOUCXOXKACHUS KU3HU Ha 3emiie. AOUoreHes u naHcrepmus. JJoHayyHble MPeCTaBICHUS O 3apOKICHUH KU3HU (KPEallMOHU3M).
I'unore3a MOCTOSHHOIO caMO3apOoXKJIEHHUS KHU3HM U €€ ompoBepkeHue onbsltaMu @. Peau, JI. Cnamnannanwm, JI. Ilactepa. [IpoucxoxieHue >Ku3HU U
acTpOOHOJIOTHS.

OcHOBHBIE 3Tanbl HeopraHudecko HsBomonuu. I[lnaneraphas (reosoruyeckas) H3BOMIONUS. XHUMHUYECKas HBOJIOIUSA. AOHMOTEHHBIM CHHTE3
OopraHu4eckux BemecTB u3 Heoprannueckux. Oneit C. Mumnepa u I. FOpu. O6pa3oBanue moaumepoB u3 MoHoMmepoB. Koarnepsarnas runore3a A. M. Onapuna,
rurnore3a nepBuyHoro Oymbona Jk. XonmeitHa, reHetwdeckas rumote3a [. Mémrepa. PuGosumbr (T. Uek) u rumoreza «vmpa PHK» V. I'mnGepra.
dopmupoBaHre MEMOPaH U BOZHUKHOBEHUE MPOTOKIETKH.

Hcropus 3emnu u meroanl e€ m3ydeHus. lckomaemble opranmueckue octarkd. [eoxponomorust m e€ meroabl. OTHOCUTENbHass U aOCONOTHAS
reOXPOHOJIOTHS. ['€0XpOHOIOrnYecKas Kaia: 30Hbl, 3pPbl, IEPUOBI, SITOXU.

HavanbHblie 3Tansl opranndeckoi 3Bostouu. [1osiBieHne 1 3BOTIONMS IEPBIX KJIETOK. DBOJIONHS MeTabomn3Ma. BO3HUKHOBEHHE MTEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT MepBbIX Ha 3emiie coodiecTB. CTpoMatonutsl. [IpokapuoThl v 3yKapuoTHI.

[IpoucxoxaeHue »sykapuor (cuMOHOreHe3). OBOJIOIUOHHOE TMPOUCXOXKIEHUE BUPYCOB. IIpoMcxokiIeHHe MHOTOKJIETOYHBIX OpPTaHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHoBHbIE 3Tanbl IBOIOLUN BhICHINX pacTeHU. OcHOBHBIE apoMopdo3bl pacTeHU. Bbixoa pactenuii Ha cyury. [losiBieHre cCIOpOBBIX pacTeHU U
3aBoeBaHue UMU cymu. CemeHHble pacTeHus. [IporcxoxkaeHne NBETKOBbIX PACTEHUM.

OCHOBHBIE JTalbl 3BOJIOIUU JKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl KXUBOTHBIX. BeHnckas ¢ayHa. KeMmOpwiickuii B3pbIB — IOSBICHHC
coBpeMeHHBIX THNOB. [lepBbie XopaoBbIe KUBOTHBIE. JKU3Hb B BOjie. DBOMIOIMS MO3BOHOUHBIX. [Ipoucxoxkaenne ampubuit u pentunuid. [Ipoucxoxaenue
MJIEKOTUTaomuX ¥ rmruil. [Ipunnun kimoueBoro apomopdoza. OcBoeHre 0€CII03BOHOYHBIMH U TIO3BOHOYHBIMH KUBOTHBIMU CYIIITH.

PazButre xu3HM Ha 3emiie MO dpaM M TepuUojIaM: apxed, MPOTEpo30il, Maneo3oil, Me3030i, KaifHO30M. OOmas XapakTepUCTHKa KiIuMara H
reoJIornueckux npoueccos. [losBieHne U pacuBeT XapaKTepHbIX OPraHU3MOB. YIIIe0Opa30BaHUE: €ro YCIOBUS U BIMSHUE HAa ra30BbIi COCTaB aTMOC(hEpH.

MaccoBble BBIMUPaHHUSI — 3KOJIOTHYECKUE KPU3UCHI TPOoULIoro. [IpudrHbI U cleCTBUS MaCCOBBIX BEIMUpaHU. COBPEMEHHBIHN SKOJIOTMUYECKUN KPU3HC,
ero ocodennoctu. [Ipobnema coxpanenust OnopaznooOpasust Ha 3emIie.

CoBpeMeHHas cuctemMa opranndeckoro mupa. [lpunnumne! knaccupukanuu opranu3mMoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpau MU

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, U. 1. Meunukos, A. 1. Onapun, k. Xonaeitn, I. Ménnep, C. Muinnep, I. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. [lacTepa mo u3ydeHUIo caMmo3apoxkaeHus Ku3Hny, «Cxema onsita C. Mumnepa, I.
HOpu», «3Tanbsl HeopraHWueckoi HSBoNOIMNY, «[€oXpoHONOrHueckas mikaitay, «HadampHble ATambl OpraHMYEcKo HSBomOIHH», «Cxema oOpa3oBaHUs
yKapuoT TyTéM cumOuorenesa», «Cucrema >KMBOW TpUpoAbD», «CTpoeHue Bupycan, «Apomopdossl pacteHui», «Punmodutsr», «OXHOKIETOUYHBIC
BOZIOPOCIINY, «MHOTOKJIETOUHbIE BOJOpOCIn», «Mxu», «llanopotHukn», «l'onoceMeHHble pacTeHus», «Opraibl BETKOBBIX pacTeHU», «CxeMa pa3BUTHUS
KUBOTHOTO MUPay, «ApoMop(o3bl KUBOTHBEIX», «IIpocTeiimuey, «KumeuynononoctHeie», «Ilnockue uepsuy, «Unenuctonoruey», «PriObl», «3eMHOBOIHBIEY,
«[Ipecmbikaromuecs», «lItuupy, «Mitekonuraromuey, «Pa3BUTHE )KU3HU B apXEUCKOU 3pe», «Pa3BUTHE )KU3HH B IIPOTEPO30MCKON 3pey, «Pa3BuTre )KU3HU B
MAJIE030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuUTHE )XKU3HU B KAWHO30MCKOI 3pey, «COBpEeMEHHAs CUCTEMA OPraHUYECKOTO MUPa.

O6opynoBanue: repOapuy pacTeHUN pPA3NIUYHBIX OTAETOB, KOJUICKIIMM HACEKOMBIX, BJIaXKHBIE MpenapaThl KHUBOTHBIX, PAKOBHHBI MOJUIIOCKOB,
KOJJIEKIIMM MIVIOKOKUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, YydYela NTHUI[ W 3BEpEeH, KOJUIEKIWH OKAaMEHEJOCTEH, MOJE3HBIX HCKOMAEMBIX, MYIDKH
OpraHUYeCKUX OCTATKOB OPTaHU3MOB.

Bupryanannas naéoparopHas padora «MogenmupoBanue onbiToB Musiepa—tOpu 1o n3ydeHnro aOMOreHHOTO CHHTE3a OPTaHUYECKUX COCTUHEHUN B
NEepBUYHOM aTMochepe».



JlaGoparopHasi padora «/3yueHue u onrcaHue UCKOMAEMbIX OCTAaTKOB APEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «/3ydueHne 0COOCHHOCTEH CTPOCHUS PACTCHHUIA PA3HBIX OTAEIIOBY.

IIpakTnueckas padora «V3yueHne 0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxokaeHue YeJJ0BeKa — aHTPOIOreHe3

Paznens! 1 3a1a4n aHTpONIOIOrUU. MeTOIbI aHTPOIIOJIOTUH.

CraHoBIIEHHE IPEACTABICHUN O IPOUCXOKICHUM YesloBeKa. Penurnosusie Bo33peHus. COBpeMEHHbIE HayUHbIE TEOPHH.

CxozncTBo 4yenoBeka ¢ KUBOTHBIMHU. CHCTEMaTHYeCKOE IOJIOKEHUE 4YeaoBeKa. CBHAETENbCTBA CXOICTBA YEIOBEKA C )KMBOTHBIMHM: CPaBHUTEIIBHO-
MOp(oJIOTHUECKUE, SMOPUOTIOTHYECKUE, (PU3HOIOT0-0MOXUMUYECKHe, ToBeaeHYeckre. OTINYMs 4eloBeKa OT JKUBOTHBIX. [IpAMOXOXIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIbHON CUCTEMBI.

HBwxymme cuinbl ((hakTopsl) aHTpONOreHe3a: OHoNoruyeckue, comuaibHble. COOTHOIIEHHE OWOJNIOTMYECKHX U COLMAIBHBIX (DakTOpoB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCY/IBl) M PAaHHHWE TIOHTHIBI — OOIINE TPEIKH YeIOBEKOOOPA3HBIX
00€e3bsH U JI10/Iei. ABCTPaJIONUTEKU — ABYHOTHE NPEAKH Jrofei. YesoBek ymMenblii, IepBble U3rOTOBICHUS OpYAUil Tpyaa. YenoBek NpsAMOXOIAIINN 1 NepBbIi
BBIXO/ JIIOAeH 3a mpenenbl Adpuku. YemoBek reinenbOeprckuid — oOMMK TPETOK HEAHACPTATBCKOTO YeNOBEKa M YellOBeKa pPasyMHOTo. YernoBek
HEaHJCPTaIbCKUN KaK BUJ JIIOAEH XOJIOJHOIO KiuMmara. YenoBeK pa3yMHbI COBPEMEHHOIO THIA, ACHUCOBCKMM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [lameoreHeTrKa U MaJcOreHOMHUKA.

OBOJIIOLUS COBPEMEHHOTO uesloBeKa. EcTecTBeHHbIM 0TOOp B HmOMysiMAX 4ejaoBeka. MyTanuMoHHbIN nporece U nonumopousM. IomynsaunonHsle
BOJIHBI, Ipeli reHoB, MUrpanus 1 «3p¢GexkT 0CHOBATENs» B MOMYIISAIUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacel. [loHstue o pace. boibiine pacel: eBporeouHas (eBpasuiickas), aBCTpajo-HErpouaHas (3KBaToOpHalibHAs), MOHIOJOUIHAS
(asmarcko-aMepukaHckasi). Bpems um myTu pacceneHus denoBeka IO IutaHere. EauHCTBO dyenoBeueckux pac. HaydHas HecOCTOSTENBHOCTh pacu3Mma.
ITprucnoco6aeHHOCTD YenoBeKa K pa3HbIM YCIOBUSAM OKpy»Katolei cpeasl. BiusiHue reorpagudeckoil cpebl u apeiida reHoB Ha MOPGOIOTHIO U (PU3HOJIOTHIO
YeJI0BeKa.

MexaucuuIuinHapHble METOBI B (pU3UUECKOr (OMOIOTHYeCKO) aHTPOMOJIOr U, DBOMIOLIMOHHAS AHTPOIOJIOT M M TAJIEOAHTPOIOIOT U UET0BEUECKUX
nonynsuuid. buocounanabHble UCCIIEA0BaHUS IPUPO/IBI YesloBeKa. VccnenoBanue K03BOMOINN OHOJIOrMYECKOro U COLIMANIBHOTO B YEJIOBEKE.

JAeMoHcTpanuu

IToprpetsr: Y. lapBun, JI. JIuku, . 5. Pornackuit, M. M. I'epacumos.

Tabnmu1s! 1 cxembl: «MeToIbl aHTPOIOJIOT UMY, «I 0JIOBHOM MO3T YenoBekay, «HenoBekooOpasHble 00e3bsHbI», «CKEJIeT 4eJI0BeKa U CKEJIET IMIMMIIaH3e,
«PynuMeHTBI U aTaBU3MBbI», «JIBHXKYIIIME CHJIBI aHTPOMOreHE3a», «IBOIIOIMOHHOE JIPEBO YEIIOBEKA», «ABCTPAONUTEK», «HUenoBeK ymensblii», «HemoBek
PSAMOXOALIMIY, «JleHncoBckuil uenosek» «Heannepranpipl», «KpoManboHIBD, «lIpenkn denoBekay, «DTambl IBOIIOLUN YETI0BEKa», «Packl uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHENIOCTeH, MpeaIMEeTOB MarepHallbHOM KYIbTYpbl NPEAKOB YeJIoBeKa, penpoiykiuu (dororpaduu) KapTHH C
MHU(OJIOTHUECKUMH U OUOIEHCKUMU CIOKETaMH MTPOUCXOXKICHHS YeTIoBeKa, (hoTorpadguu HaXoI0K UCKOMAEeMbIX OCTAaTKOB YeNIOBEKa, CKEJIeT YeI0BeKa, MOJIeNb
yeperna yejoBeKa U yeperna IHUMITaH3€e, MOJIeNb KHCTH YeJIOBeKa M KUCTH UIMMIIaH3€, MOJIETIN Topca MIPEIKOB YeIO0BeKa.

JlaGoparopunasi padora «3yueHre 0cCOOEHHOCTEN CTPOCHHUS CKeJleTa YeJIOBeKa, CBA3aHHBIX C IPSIMOXOKICHUEM .

IpakTnyeckas padora «3ydyeHne 3KOJOrMYECKUX aJanTaluid 4eTOBEKay.

Tema 6. JxoJ10rusi — HayKa 0 B3aMMOOTHOIICHUAX OPTraHNU3MOB U HAIOPTAaHM3MEHHBIX CHCTEM C OKpY:Kaloulel cpenoi

3apokieHre U pa3BuTHE dKoyoruu B Tpynax A. I'ymboneara, K. @. Pynee, H. A. CeBepuioBa, J. I'ekkens, A. Tencnau, B. H. Cykauésa. Paznensr u
3aJ1au SKOIOrvH. CBsI3b SKOJIOTMH C APYTUMU HayKaMH.



Merons! sxonorun. [loneBsle HaOMOAEHUSA. DKCIEPUMEHTHI B SKOJIOTUU: MPUPOJHBIE U J1abopaTopHble. MoaenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpYKaloIel Cpebl: JIOKaTbHBIM, PETUOHAIBHBIN U TII00ABHBIH.

3HaYECHHUE DKOJIOTMYECKUX 3HAHMUU JUIS YEJIOBEKAa. DKOJIOTMYECKOEe MMPOBO33PEHHE KaK OCHOBA CBA3EH desoBeuecTBa ¢ npuponoi. GopmupoBaHue
9KOJIOTUYECKOH KYJIBTYPBI U IKOJIOTMUECKON IPaMOTHOCTH HACEJICHUS.

JeMoHCTpauMu

[Toptpertsr: A. 'ym6onbar, K. @. Pynbe, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabnuipsl 1 cxemsl: «Pa3nensl sxonoruny, «MeTozbl 3KoIorun», «Cxema MOHUTOPHHTA OKPYKAIOLIEH Cpeabl».

JlaboparopHnas padora «/3ydeHre METOJ0B SKOJOTUUECKUX UCCIIE0BAHUII.

Tema 7. Opranu3msl 1 cpeaa oOMTaAHUS

Okonornueckue (akTopel M 3aKOHOMEPHOCTHM uX JeiicTBus. Kiaccupukamuss SKOIOTMYeCKHX (aKTOpoOB: a0MOTHUECKHE, OHOTHYECKHE,
aHTpororeHsble. OOIIMe 3aKOHOMEPHOCTH JAeHCTBHs 3kojoruueckux QaxropoB. IlpaBwio muHumyma (K. IlInpenrens, 1O. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

AGuoruueckue paxropsl. CBeT Kak 3Koioruyeckuil pakrop. JlefcTBre pa3HbIX y4aCTKOB COJTHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOTMUECKUE TPYIIIIbI
pacTeHMi 1 )KUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUrHanbHas poib cBeTa. POTONEPUOIU3M.

Temneparypa kak sxosiorudeckuii pakrop. [leiictBue Temneparypbl Ha opranu3Mbl. [1oMKkuIOTEpMHBIE M TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHBIE OpPTraHU3MBI.

BrnaxxHocTh Kak skonoruyeckuit daxrop. [Ipucnocobnenus pacteHuii k nopaepanuio BogHoro 6ananca. Knaccudukanus pacTeHu o OTHOIIEHUIO
K Bozie. [IpucrnocoOnenus UBOTHBIX K N3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAsI, HA3€MHO-BO3YyIIIHAs, TIOYBEHHAs!, [NTyOUHHAas MOJNOYBEHHAs,, BHYTpHOpraHu3MeHHas. Pu3nko-xummuyeckue
0COOEHHOCTH cpefl 00MTaHus opraHnu3MoB. [IprucrnocoOienns opraHu3MoB K JKU3HH B Pa3HbIX Cpeaax.

buonornueckue purMbl. BHemnue u BHyTpeHHHE puTMbl. CyTOUHBIE U TOAMYHBIE pUTMBIL. [Iprucrnoco01eHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHHUSIM
YCJIOBUM KU3HH.

Kuznenusie popmbl opranu3MoB. [ToHsTHE 0 XKU3HEHHOH popMme. JKuzHeHHbIE POPMBI pacTeHUil: 1epeBbs, KyCTapHUKH, KyCTApPHUYKH, MHOTOJIETHU E
TpaBbl, OHOJETHHE TpaBbl. JKu3HEeHHbIE (HOPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, A3POOMOHTHI. OCOOEHHOCTH CTPOECHUS U 00pa3a KU3HHU.

buotnyeckue ¢akropsl. Bunsl 6MOTHUECKUX B3aMMOJEHCTBUI: KOHKYPEHLUS, XUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus,
MyTyaJlu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxjeOHn4YecTBO). HeTpoduueckue B3anmopeiictBus (tonuueckue, popuueckue, padpuueckue). 3HaueHHE
OMOTUYECKMX B3aUMOJICHCTBUIL JUIsI CYIIECTBOBAHMSI OPTraHU3MOB B cpejie oOuTanus. [I[pHHINT KOHKYPEHTHOTO UCKITFOUEHUSI.

JleMoHCcTpauuu

Tabnuisl v cxeMbl: «KoJoruueckue GakTopb», «CBETOBOM CEKTP», « IKOJIOTMUECKUE IPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « [eIIIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KMBOTHBIE», «DPU3NOIOTHYECKUE AJANTAlUU KUBOTHBIX», «Cpeapl 0OMTaHUS OpraHU3MOB», «BHOJIOTrHYECKUE PUTMBI,
«Kuznennsie GopMmel pacteHuit», «Ku3HeHHbIe (HOPMBI KUBOTHBIX», «IKOCHCTEMa HIMPOKOIUCTBEHHOTO Jiecay, «IDKOCUCTeMa XBOMHOTo jeca», «llemnu
MATAHUSY, «XUIMIHTIEeCTBOY, «Ilapasutuzmy», «Konkypenmusy», «Cumomnosy, «KoMmMmeHcanu3my.

Ob6opynoBanue: repbapuu pacTeHUI M )KUBOTHBIX, IPUCTOCOOTIEHHBIX K BIUSHHUIO PA3JIMYHBIX SKOJIOTUYECKUX (PAKTOPOB, repOapuul CBETONOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEHUs, IrepOapuu M KOJUIEKIMU
TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUMBBIX PAacTEHUi, dyydena MTULl U 3Beped, repOapuu pacTeHHU, OTHOCSAIIMXCA K rurpoduram, kcepoduram,
Me30(puTaM, KOMHATHbBIE PACTE€HUs JaHHBIX I'PYII, KOJUIEKIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpenax, repO0apuu M KOJUIEKLIUU PAaCTEHUH U )KMBOTHBIX,



o0nagarouMx 4epTaMu MPUCIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUN KM3HU, repOapud U KOJUIEKIIMHW PAcTeHUH M JKUBOTHBIX Pa3IMYHBIX
KU3HEHHBIX ()OPM, KOJIJICKIIUHU JKUBOTHBIX, YIACTBYIOIINX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JladoparopHas padora «BbIsiBIeHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIUSHUIO CBETa).

JladopaTopHas padora «BbisiBiIeHHE NIPUCTIOCOOJICHUIM OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhI».

JladoparopHas pa6oTa «AHATOMHUYECKUE 0COOCHHOCTH PACTEHUM M3 Pa3HBIX MECT OOMTAHUS.

Tema 8. DkoJ10rus BUIOB M NOMYJISIIIUAI

DKoJIoTUYeCKUe XapakTepucTuku nomynsuuu. [lonmymsuust kak Ouonoruyeckas cucreMa. Ponb HeoqHOpOTHOCTU cpelbl, GU3NYECKUX OaphepoB U
0COOCHHOCTEH OMOJIOTUY BUIOB B POPMHUPOBAHUH ITPOCTPAHCTBEHHON CTPYKTYPBI MONy/suii. OCHOBHBIC TIOKA3aTeIIH MOMYIISIUNA; YUCIEHHOCTb, TNIOTHOCTD,
BO3pACTHAas U MOJIOBAs CTPYKTYpPa, pOKAAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALUSI.

DKoJoruyeckas CTpykTypa nonyiasudd. OIeHKa YHCICHHOCTH MNOMyasuud. J(MHaMuKa TOMYyNISiud U €€ peryisnus. bUoTHUYecKuil MoTeHIHal
nonyisiquu. MojienupoBaHnue AMHAMUKU nonyisauuu. Kpusble pocta yucieHHOCTH nonyisiiuu. Kpusble BbKUBaHUS. Peryinsuus 4uCIeHHOCTH MOy JISIUI:
poib (haKTOPOB, 3aBUCSIINX M HE 3aBHCSAIIUX OT IDIOTHOCTH. DKOJIOTHYECKHE CTpaTerun BUI0B (r- u K-cTparerun).

[TonsiTe 00 3KONOrHYEeCKOM HUIIE BUIa. MecTtooOuTanne. MHOromepHas Mojelb dkojgorndeckoit Humu J[x. M. Xaruauncona. Pazmepsl 3Konorundeckoi
Huiy. [lorennmanbHast ¥ peaau30BaHHAS] HUIIIN.

Bun kak cuctema nonynsainuii. Apeasibl BUI0B. Bubl U UX )KM3HEHHBIE CTPATErH. DKOJIOTUUECKUE YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS U MUTPAIIUIl )KUBOTHBIX. brosornueckie HHBa3UM Yy>KEPOIHBIX BUJIOB.

JdeMoHcTpamun

IToprper: Ix. Y. XaTunHCOH.

Tabmuubl 1 cXeMbl: «JKOJIOTMYECKHE XapaKTEePUCTUKH MOMynsauun», «l[IpocTpaHcTBeHHass CTpyKTypa MHOMynsiuu», «Bo3pacTHble NHpaMHUIbI
nonyisuny», «CKOpOCTh 3aceNIeHUs MOBEPXHOCTH 3eMJIH PAa3IMYHBIMU OpraHu3MamMmy, «Mojenb sxkonorudeckoit aummu k. Y. XarauHcoHay.

O6opynoBanue: repOapuu pacTeHU, KOJIEKIIMH KUBOTHBIX.

JladoparopHas padora «IIpucnocobienust ceMsiH paCTeHUI K PaCCEICHHUIOY.

Tema 9. DkoJiorus coo0mecTB. IKOJIOrHYeCKHE CHCTEMBI.

CoobmiectBa opraan3MoB. bruorieHos u ero crpykrypa. CBs3u MEX1y OpraHu3MaMu B OUOIIEHO3E.

Dxocuctema kak oTkpbiTas cucrema (A. Jlx. Tencnu). OyHKIIMOHANBHBIE OJIOKA OPTaHU3MOB B SKOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue 1ienu u cetu. AOMoTnyeckue 6J0Ku dKocUcTeM. [10uBBI U HUITBI B 3KOcHCcTeMax. KpyroBopoT BelecTB v MOTOK YHEPTUU
B SKOCHCTEME.

OCHOBHBIE TIOKA3aTEH YKOCUCTEMBI. bromacca 1 mpoayKIus. IKOJIOTHIECKHE TUPAMUIBI YUCes, OMOMACChl U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HarmpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHbIC ¥ BTOPUYHBIC CYKIIECCUH M UX TPUYHHBI. AHTPOTIOTEHHBIE BO3ICUCTBHS Ha cykiieccuu. KimmmakcHoe coobmectBo. bropasnooOpasue u moixHoTa
KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCHEMbl 03€D U peK. DKOCUCmeMbl MOpell U OKeaHo8. IKocucmemsl MyHOp, 1ecos, cmenell, nyCmvlHb.

AHTpPONOT€HHBIE YKOCUCTEMBI. ATposKOoCcUCcTEMA. ATponieH03. Pa3nnuus Mexay aHTPOIOT€HHBIMU M PUPOIHBIMU SKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. [opoackas diopa u dayna. CuHaHTponu3anus Topojackoi (ayHbel. buomornueckoe u
XO31CTBEHHOE 3HAYCHHE arPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKoHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OPTaHM3MOB B JKOCHUCTEMax. Poib Kackaonozo sgphgexma u 6udos-30ugpuxamopos
(knt0uesblx 8U008) 6 DYHKYUOHUposanuu dkocucmem. llepeHOC PHEPTUU U BEIIECTB MEXIY CMEXKHBIMH SKOCHCTEMaMH. YCTOHYMBOCTb OpPraHHU3MOB,
MOMYJISLUNA U DKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3JICHCTBUI.

Mexanuzmul 6030elicmeus 3a2pA3HeHUll PA3HbIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX, OCHO bl
IKONO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTon0I0Tusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX SKOCUCTEM.

JleMoHCTpaL MU

[Toptpet: A. JIx. Tencnu.

Tabmuips! 1 cxembl: «CTpyKTypa OnoreHo3a, «IKocHcTeMa ITMPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAILHBIE TPYIIITHI
OpraHu3MoB B 3Kocucteme», «KpyroBopor BemiecTB B skocucteMey, «llenmu mutaHus (macrOMILHas, AETpUTHAs)», «DKOJOTHYECKas MUpaMuia Yucem,
«DKoyoruuecKas mupaMuaa OuoMacchl», «KOJIoruIecKas mupaMuaa sHeprun», «Odpa3zoanue 6onoray, «llepBudnas cykneccus», «BoccranoBnenue eca
MocJIe oXKapay, « IKOCUCTEMA 03epay, «ATpoleH03», «KpyroBopoT BemIeCTB U MOTOK SHEPTUU B arpoieHo3ey, «IIpuMepsl ypOoIKOCHUCTEM).

ObopynoBanue: repdapuu pacTeHUH, KOJIJICKIIMA HACEKOMBIX, Yydela MTUIl U 3Bepel, repdapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTCHU, aKBAPHYM
KaK MOJIEJTIb 9KOCHUCTEMBI.

IpakTnyeckas padora «/3ydeHue u onucanue ypooIKOCUCTEMBI.

Jlaboparopuas padora «/3yueHue pa3HoOOpa3usi METKUX MOYBEHHBIX WIEHUCTOHOTUX B PA3HBIX SKOCHCTEMAX .

IKCKYpeHust «KCKYpCHsl B THIIMUHBIA OMOTeo1eHo3 (B 1yOpaBy, Oepe3HsK, ebHUK, Ha CyXOAOJIbHBIA WM TOWMEHHBIH JIyT, 03epo, O0JIOTO)».

IKCKypcus «IKCKYpCHsl B arpodKoCHCTEMY (Ha MOJIE WK B TEINIMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — r1odabHasi IKOCUCTEMA

buocdepa — obmennanerapuas odosouka 3eMid, i€ CyLIECTBYET WM CYIIeCTBOBaJa *kH3Hb. Pa3BuTHe mpeacTaBieHuil o 6uochepe B Tpyaax O.
3tocca. Yuenue B. U. Bepuaackoro o 6nocdepe. Obnactu 6uocdeps u e€ coctan. XKuboe BeecTBo Onochepsl v ero PyHKITUH.

3aKOHOMEPHOCTH cylecTBoBaHusl O6uocepbl. OcobeHHOCTH Onocdepsl Kak m1o0anbHOM 3kocucTeMbl. J[uHamHuuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BemiecTB 1 OMOreoXuMH4ecKre HUKIIbI (yIiiepoaa, a3oTa). PUTMUYHOCTE siBJIeHMH B OHocdepe.

3oHanbHOCTh Ouocdepsl. IlonsTHe 0 Ouome. OCHOBHBIE OMOMBI CYIIM: TYHJApA, XBOHHBIE Jieca, CMEIIAaHHbIE U LIMPOKOJIMCTBEHHBIE Jieca, CTENH,
CaBaHHbI, IyCThIHU, TPONUYECKUE JIeca, BEICOKOTophs. Kinmar, pacTUTENbHbIN U dKUBOTHBIN MUp OMOMOB CYIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIMana U 6MochepHbIX GYHKIHUI.

JleMoHCcTpauuu

[Toprpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuier u cxemsr: «leochepsr 3emmny, «kKpyroBopot azota B ipupozae», «KpyroBopot yriepona B mpupoe», «KpyroBopot kuciopoga B Ipupoae»,
«KpyroBopor Boabl B mpupope», «OcHoBHble OHOMBI cymmny», «Kinmarndeckue mosica 3emnm», «TyHapaw, «Taiiray, «CmemaHHbIH Jecy,
«[IInpoxonuCcTBEHHBIN Jiecy, «Ctenby, «CaBanHay, «IIycThiHI», « TpONUYECKUi Jecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBeK U OKpYyKaOIIAs cpena

DKOJIOTMYECKUEe KPU3UCHl U MX NMpUYMHBL. Bo3neiicTBue uenoBeka Ha O6uocdepy. 3arps3HeHre BO3AyHIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHHE
BOAHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pazpymienue nousel. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kinmara.

AHTpPONIOreHHOE BO3/ICHCTBHE HA PACTUTENBHBIM U JKUBOTHBIA MHp. OXpaHa pacTUTENBHOTO M KUBOTHOrO MHpa. OCHOBHBIE HMPUHIUIIBI OXPAaHBI
npupozsl. Kpacueie kauru. Oco6o oxpansiemsie npupoaabie Tepputopuu (OOIIT). borannueckue caasl 1 300JI0THYECKUE TTAPKH.



OcHOBHbBIE MPUHIMIBI YCTOWYMBOTO Pa3BUTHUS YeJOBEUECTBA U MPUPOAbl. PallmoHalbHOE MPHUPOJIONONB30BAHUE U COXpAaHEHHE OHOJIOTrHYECKOTO
pasHooOpa3us 3emin. O0IMe 3aKOHOMEPHOCTH TII00ATBHBIX KOJIOTHUECKUX KPU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TI0 BEPOSITHBIE TOCIIEICTBUSI.

Pa3BuTHe METOI0OB MOHMTOpPWHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MpoleccoB. Cucmemublie ucciedosanus nepexooa K pecypcocbepezaioujeii u
KOHKYPeHmMOoCcnocobHou snepeemuke. buonoeuueckoe paznoobpasue u 6uopecypcwl. Hayuonanonvle unghopmayuonusie cucmemol, obecnevusaioujue 0OCmMyn K
uHghopmayuu no CcoCmMosHUIO OMOENbHLIX 6U008 U 3Kocucmem. (OCHOB8bL dKopeaburumayuu 3KOCUCEM U CHOCOO08 00pbObL ¢ OUONOBPEHCOECHUIAMU.
Pexoncmpykyus mopckux u Hazemuvix 3KOCUCHEM.

JeMoHCTpauMu

Tabmuisl ¥ cxeMbl: «3arpsisHeHne aTMocQepsl», «3arpssHenue ruapocheps», «3arpszHernne nouBs», «llapHukoBelil addexT», «Ocob0 oxpaHseMble
MIPUPOJIHBIE TEPPUTOPHUI», «MoOJeNn yrpaBiIsieMoro MUpa.

Oo6opynoBanue: Gororpaduu oxpaHsIeMbIX pacTCHHI U KUBOTHBIX KpacHol kauru Poccuiickoit @enepannu, KpacHON KHUTH peruoHa.



I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

N3yueHune OHOJIOTMM HA YpOBHE CpPEIHEro oOuiero oOpa3oBaHUs HAINPABICHO Ha JAOCTHXKEHHE OO0YYaroIMMUCS JIMYHOCTHBIX, METalpEeIMETHBIX U
MPEIMETHBIX Pe3yJbTaTOB OCBOCHUS COACPIKaHUS YIeOHOTO IPEMETa.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNIbTaThl HIMEIOT HAPABICHHOCTD HA PEIICHUE 33/1a4 BOCIIUTAHUS, PA3BUTHS M COLMATM3ANN 00yJalOIUXCsS CPECTBAMU YU4EOHOTO
IpeaMeTa.

B pesynbprare nzydeHusi OMOJIOTMM HA YPOBHE CpeaHEro ooOmero odpasoBaHus y oOyuaromierocss OyayT cOpMHPOBAHBI CISAYIOIINE JTUYHOCTHBIE
pe3yJIbTaThl B YaCTH:

1) rpa:k1aHcKOro BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTh I'PAXKJAHCKOM MO3ULIMU 00YyYaIOLIErocs KaK akTUBHOI'O U OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IIeCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEN, yBaKEHUE 3aKOHA U IPAaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKON JESATEIBHOCTH MPU CO3AAHNUU Y4EOHBIX MPOEKTOB, PEIIEHUH YU4eOHbIX U O3HABATEIbHbBIX 3a/1a4, BHIIIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTB ONpPEeNIATh COOCTBEHHYIO MO3UIIMIO IO OTHOLIEHHIO K SBJICHUSM COBPEMEHHON )KU3HU U OOBACHATH €€;

YMEHHUE YYHTHIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOICWCTBUS JIIOACH C pa3HBIMU YOEKICHUSMH, KYIbTYPHBIMH
LIEHHOCTSIMH U COLIMAJIbHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS y4EOHBIX, MO3HABATENIBHBIX U HCCIIENOBATENBCKUX 3aJ1au, YBaXXUTEJIBHOTO
OTHOLIEHHS K MHEHHIO ONIOHEHTOB MPU 00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO CO/IEPKaHMS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM ESTENbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUMCKOM I'paX1aHCKOM HAECHTUYHOCTH, MATPUOTU3MA, YBaKEHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTHU niepes PonquHo,
TOPJIOCTH 3a CBOM Kpail, cBO0 PofuHy, CBOM S3bIK U KYJBTYpY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccnn;

[IEHHOCTHOE OTHOIIEHHUE K MPUPOHOMY HACIIEINIO U TaMSTHUKAM MPUPOJIbI, JOCTHXKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJEHHE M pa3BUTHE OMOJOTMH, IOHUMAHUS 3HAYCHHsI OMOJOTMU B MO3HAHUU 3aKOHOB
MIPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzelHas yoexx 1IEHHOCTh, TOTOBHOCTD K CIIYXKeHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTb 3a €ro cyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTENW POCCUNCKOTO HApO/a;

c(hOpMUPOBaHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TIOBEICHMUS;

CHOCOOHOCTD OLIEHUBATh CUTYaLlMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTHPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JJMYHOTO BKJIa/la B IOCTPOCHHE YCTOMYMBOIO OyAYIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAUTENSAM, CO3AAHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O NPUHATHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBHH C
TpaauuusaMu Hapoaos Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILLIEHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAyYHOI'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUH;

IIOHUMaHUE SYMOLIMOHAIIBHOTO BO3JEHCTBUS JKUBOU IIPUPOABI U €€ LICHHOCTH;



TOTOBHOCTB K CAMOBBIPa)KEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHHE MPOSBIATH KaueCTBA TBOPUECKOM TNYHOCTH;

5) puznyeckoro BocnuTaHusi, OpMUPOBAHNS KYJILTYPbI 310POBbSI H SMOLMOHAIBLHOIO 0J1ArONOTyYHs:

NOHMMAaHHWE M pealu3alus 370pOoBOro M Oe3omacHoro oOpasza KU3HU (3I0pOBOE MUTaHUE, COOMIONEHUE TUTHEHWYECKUX MpPaBWII U HOPM,
cOaTaHCUPOBAHHBIA PEKUM 3aHATUHA W OTABIXA, PEryispHas (uU3nuecKas aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTHU MPABIII WHANBUIYAILHOTO W KOJUICKTHBHOTO OE€30MMaCHOTO MOBEACHUS B CUTYAIUAX, YTPOXKAFOIIUX 370POBBIO M JKU3HHU JTFONICH;

OCO3HAHME MOCJIEJCTBUI U HEMIPUITHUS BPEAHBIX MIPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIMTAHUS:

TOTOBHOCTH K TPY/Y, OCO3HAHHE [IEHHOCTH MacTEPCTBa, TPYAOIIO0UE;

TOTOBHOCTh K AaKTHUBHOW JIEATEIPHOCTH TEXHOJIIOTHYECKOW M COIMAIBHON HANpaBICHHOCTH, CHOCOOHOCTh HWHHIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJHATH TaKyIO JI€ATEIbHOCTb;

UHTEpPEC K pa3InIHbIM cepaM mpoPecCHOHATBLHON AeITeIbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOP Oymyiel mpodeccuu U peaan30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TJIaHBI,

TOTOBHOCTB ¥ CIIOCOOHOCTH K 00pa30BaHMIO 1 CaMOOOPA30BAHUIO HA MTPOTSHKEHUN BCEH JKHU3HM;

7) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

IKOJIOTUYECKH LIEIeCO00pa3HOe OTHOIIEHHUE K MMPUPOAE KaK UCTOUYHUKY KU3HHU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBILICHHE YPOBHS DKOJIOTHUECKOW KYIBTYphI: MPUOOpETEHHE ONbITa IUIAHWPOBAHUS MOCTYIKOB M OLEHKH WX BO3MOXKHBIX MOCIEACTBHU IS
OKPYKAIOUIEH CPEbI;

OCO3HaHHE ITI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPOOIeM U MyTel UX peIIeHHUS,

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOpETacMble MPU W3yUYEHUW OHWOJIOTMH 3HAHWS W YMEHUS MPH PEIICHUU MPOOJIeM, CBSI3aHHBIX C PAIlMOHATBLHBIM
MIPUPOJIOTIONH30BaHUEM (COOIIOCHHE MTPABIII TOBEICHHUS B IPUPO/IE, HATIPABIEHHBIX HA COXPAaHEHHE PAaBHOBECHUS B IKOCHCTEMAX, OXPaHY BUIOB, SKOCHCTEM,
ouocdepsi);

AKTUBHOE HEMpUsITHE JNEeHCTBUMN, MPUHOCALINX BpEI OKpYXKaroIlleld MPUPOAHON cpele, YMEHHE MPOTHO3UPOBATh HEOMArOMpPUATHBIE IKOJIOTHUECKHE
MOCJICAICTBHS TIPEANPUHAMACMBIX JICHCTBUI U MPETOTBPAIIATH UX;

HAJIMYUE Pa3BUTOTO SKOJIOTUYECKOTO MBIIUICHHUS, DKOJIOTHUYECKOW KYIBTYPBHI, OMBITa JESTEIbHOCTH SKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAaThCS MMM B IT03HABaTCIIbHOH, KOMMYHUKATHBHOW W COIMAIBHOW IPAKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTUYCCKOW JACSITEIHLHOCTH
9KOJIOTUYECKOI HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha
JMaJore KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIIMKYIETYPHOM MHUDE;

COBEpPIIICHCTBOBAHUE SI3bIKOBOM M YUTATEIHCKON KyIBTYpPhI KaK CPEACTBA B3aUMOACHCTBHSI MEXKIY JTIFOIbMHU U TIO3HAHUS MUPA;

MOHMMAaHWE CTIEIU(PUKNA OMOIOTHH KaK HayKH, OCO3HaHUsS €€ posid B (hOPMUPOBAHUHU PANMOHAIBHOTO HAYYHOTO MBINIICHHS, CO3aHHH [IEJI0CTHOTO
Mpe/ICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €AMHCTBE IIPUPOJIbI, YETOBEKa U 00IeCTBa, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOIEM
COXpaHEHUs IPUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMW I COBPEMEHHOW ILMBHIU3AIMU: OOECIEUEHUsT HOBOTO YPOBHS PAa3BUTHS MEIUIIMHBI, CO3JaHUC
MEPCTIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX pelIaTh pecypcHbIe MPoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA ITyTeH BHIX0O/a U3 INIO0ATbHBIX SKOJIOTUYECKUX



npo0seM 1 00ecrieueHHsI epexoia K yCTOWYUBOMY Pa3BUTHIO, PAIIMOHAILHOMY HUCIIOJIb30BAHUIO IPUPOIHBIX PECYpPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIapTOB
KW3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHHH OWMOJIOTHYECKHX 3HAHWH B IEISAX IMOBBIIICHUS OOIIEH KYJIBTYypbl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW I'PaMOTHOCTH 00ydaromuxcs, GopMUpPyeMOi PH U3y4eHUU OMOJIOTHH;

MMOHUMaHHWE CYIIHOCTH METO/IOB ITO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOTy4acMble 3HAHUS JIJIs aHATIU3a U
OOBSICHCHHS SIBJICHUI OKPYXAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MCHEHHI, YMEHHE JIeTIaTh 00OCHOBAaHHBIC 3aKITIOYCHUS HA OCHOBE HAyYHBIX (DaKTOB U
MMEIOIINXCS JJAHHBIX C IEJIbIO TTOJIYYCHHSI IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO UCTIOIH30BATh OMOIOTHYECKIE 3HAHMS JIJISl PEIICHUS TPOOJIEM B PEANTbHBIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISITh MPOSKTHYIO U HCCIEIOBATEIBCKYIO ACATEIHPHOCTh MHAWNBUIYATbHO U B
rpyIIe;

TOTOBHOCTh U CIHOCOOHOCTh K HEIMPEPhIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBUU C ) KU3ZHCHHBIMU HOTp€6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTaHpe[[MGTHI)IG PE3yJIbTaTbl OCBOCHHUA IIPOrpaMMbI 110 6I/IOJIOFI/II/I OTpaXXarOT OBJAJACHUC YHHUBCPCAJIbHBIMU y‘~IC6HI)IMI/I IlGﬁCTBHSIMI/I —
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMHU, PETYIATHBHBIMHU.

OgyaieHHe YHMBEPCAJbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMY /I€HiCTBUSIMH

1) 6a30BbIe JIOrHYecKHUe JeHCTBUS:

CaMOCTOSITENIbHO (DOPMYIIMPOBATh M aKTyaTU3HpPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIONB30BaTh MPU OCBOCHHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBIIIIEHUS (aHAIHM3a, CUHTE3a, CpaBHEHUs, Kiaccudukanmu, o000IIeH s ), paCKpbIBATh
CMBICJ OMOJIOTUYECKUX MOHATUH (BBLAEIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh CBSI3U C IPYTMMHU MTOHSATUSMU);

ONPENENATh LIeJIN IEITeIbHOCTH, 33]1aBasi HapaMeTPbl U KPUTEPUH UX IOCTUKEHUS, COOTHOCUTD PE3YIbTAThI JEATEIbHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTHYECKHE MOHATHUS Il OObsICHEHUS (DAKTOB U SIBICHUHN )KMBOW IPUPOIBL;

CTPOUTDH JIOTUYECKHUE PACCyKIEHUs (MHIYKTUBHBIE, TEAYKTHUBHBIE, [0 AHAJIOTMH), BBISIBISATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUHS B pacCMaTpPUBAEMBbIX
SIBJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBOJBI U 3aKJIIFTOUCHU S,

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPECTBA [ MPEICTABICHHS CYIIECTBEHHBIX CBS3€H U OTHOIICHUN B U3y4aeMbIX OMONIOTHYECKUX 00bEKTaX, a TaKXKe
MIPOTUBOPEUUI Pa3HOTO PO/Ia, BBISIBIEHHBIX B PA3IMYHBIX HHPOPMALIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh MIIaH pelieHus MpoOIeMbl C YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYypPCOB;

BHOCHUTBH KOPPEKTHUBEI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUE PE3YIIbTATOB LCIIAAM, OUCHNBATH PUCKHU HOCHC}ICTBI/Iﬁ JCATCIIBHOCTH,

KOOPJIMHUPOBATh U BHITIOIHATH pa0OTy B YCIOBHUSIX PEATBHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO B3aUMOCHCTBHSI,

pa3BuBaTh KPECATUBHOC MBIIIJICHUEC ITPU PCIICHUN ) KU3HCHHBIX HpO6J'IeM.

2) 06a30BbI€e McCJIeI0BaTeIbCKUE 1eCTBHS:

BJIAACTh HABBIKAMU y‘Ie6HO-HCCHeJIOBaTeHLCKOﬁ u HpOGKTHOfI ACATCIIBHOCTH, HABbIKAMHU PA3pCIICHUA l'IpO6J'I€M, CHOCO6HOCTLIO 1 TOTOBHOCTBHO K
CaMOCTOSTEJIbHOMY IOUCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TO3HAHNS;

HCITOJIB30BaTh PA3JIMYHbBIEC BUJBI ACATEIHHOCTH 1O MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIlMU, TPEOOPa30BaHUI0 U IPUMEHEHHUIO B yU4EeOHBIX
CUTyallusX, B TOM YUCJIC IPpHU CO3JaHUUN y‘IG6HbIX " COLIMAJIBHBIX IMTPOCKTOB;

(dhopMHUpOBaTh HAYYHBIN TUIT MBIIICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU TTOHATUSMU U METOIAMH;

CTaBHUTb U POPMYIMPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTENbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYalLIUsX;



BBISIBJISITh IPUUMHHO-CIIEJICTBEHHBIE CBSA3M M aKTyaJU3UpOBaTh 3a/1auy, BBIABUraTh TUIOTE3Y €€ PEIeHHs], HAXOAUTh apryMEHThI AJIs JOKa3aTelIbCTBA
CBOMX YTBEPKJIEHUH, 337aBaTh apaMeTpbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh MOJyYEHHBIE B XO/I€ PELIEHMs 3a/1a4l Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX TOCTOBEPHOCTh, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATH IIeJICHANPABICHHBIH IMOMCK MEPEeHOca CPEACTB U CIOCOOOB JIEHCTBHS B TPOPECCHOHAIBHYIO CPEAY;

YMETh IEPEHOCUTh 3HAHUS B [I03HABATEJIbHYIO U IIPAKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IIpeJIaraTh OPUTHHAIbHBIE TIOIX0/Ibl U PEIIEHUs, CTaBUTh IPOOJIEMBI U 331a4M, JOIMYCKAIOLINE albTepHATUBHbIE PELICHHUS.

3) padora ¢ nundopmamueii:

OpPUEHTUPOBATHCS B PA3JIMUHBIX HCTOYHUKAX HHPOPMAIUH (TEKCTe y4eOHOro ocoOusi, HaydHO-IOMYIIPHOI IuTeparype, OMOJIOTHYECKUX CIIOBApSX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3MPOBaTh MH(POPMAIUIO PA3IUYHBIX BHIOB M (OPM TPEICTABICHUS, KPUTUIECCKU
OLIEHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

bopMyaHpOBaTh 3alPOCHl U MPUMEHATH PA3IMYHBIE METOJBI MPH TOUCKE U 0TOOpe OHMoMornuecKkoil nHpopManuu, HEOOXOIUMON ISl BBITIOJIHEHHS
y4eOHBIX 337134,

IpUOOpEeTaTh OIBIT KCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPILEHCTBOBATh KYIbTYPY AKTHUBHOIO HCIOJIb30BaHUS
Pa3IUYHbIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY IIpecTaBlIeHHs Onoaornueckoil nHpopmanuu (cxembl, rpaduku, JTuarpamMmbl, TAOIUIIBI, PUCYHKU U
pyroe);

UCIIOJIb30BaTh HAyYHbIM SI3bIK B Ka4eCTBE CpelICTBa Npu pabore c OMOJIOrM4eckoil MH(OpMauuen: NPUMEHATh XWMUYECKue, (pu3ndeckue U
MareMaTu4yeckue 3HaKu M CHUMBOJBI, (OpMYIbl, abOpeBHaTypy, HOMEHKJIATypy, HCIIOJIb30BaTh M IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA
HaIISIIHOCTH;

BJIaJICTh HAaBBIKAMU PACIMO3HABAHUS U 3alUTHl HH(GOPMALUH, HH(OPMALIMOHHOM 6€30MMacCHOCTH TUYHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM 1eHCTBUSIMU:

1) oOmenue:

OCYIIECTBIIATh KOMMYHUKAIIUK BO BCeX c(epax KU3HH, AKTUBHO Yy4acTBOBAaTh B JUAJIOTe MU JUCKYCCUU IO CYLIECTBY 00CYX/1aeMOi TeMbl (yMEeHUE
3aJ1aBaTh BOIPOCHI, BHICKA3bIBATh CY)K/I€HUSI OTHOCUTEIBHO BBIIIOJHEHUS NIPEIaracMon 3a1a4i, YIYUThIBaTh HHTEPECHl U COIIACOBAHHOCTH MO3UIIMH IPYIUX
YYaCTHUKOB JIMajIora Uil TUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA OOLICHHS, TOHUMATh 3HaU€HHE COLIMATIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHS KOH(DIMKTHBIX CUTYaIlHid,
YMETb CMAr4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIaJIETh Pa3IMYHBIMH CIIOCOOaMM OOIICHHS W B3aUMOJCHCTBHUS, MOHUMATh HAMEPEHUS APYTHX JIOACH, MPOSBIATh YBAKHUTEIbHOE OTHOIIEHHE K
co0eceIHUKY U B KOPPEKTHOH opMme POpMYIIHPOBATh CBOU BO3PaKEHUS;

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHNUEM SI3BIKOBBIX CPENICTB.

2) coBMecTHAas AesiTeJIbHOCTD:

MOHUMAaTh ¥ MCIOJBH30BaTh MPEHMYIECTBA KOMAaHAHON M MHAMBUAYaJbHOW pabOThI MpPHU pPEUICHUH OUOJIOTrHYecKod MpoOieMbl, 000CHOBBIBATH
HEOOXO0MMOCTb IPUMEHEHNUS TPYNIOBBIX ()OPM B3aMMOJCHCTBUS IPU PELIEHNU Y4eOHOM! 3a1a4u;

BBIOMPATh TEMAaTUKY U METObI COBMECTHBIX JICHCTBUH C yUETOM OOLIMX MHTEPECOB M BOZMOXKHOCTEH KaX/10TO WieHa KOJUIEKTUBA,;



IIPUHUMATh LI€JIM COBMECTHOM NEATEIbHOCTH, OPraHW30BBIBATE U KOOPAMHUPOBATH ACHCTBUSA MO €€ JOCTUIKEHUIO: COCTABIATh IUIAH JEHCTBUU,
pacrpenensaTs pojiu ¢ y4€TOM MHEHHH yYaCTHHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaU€CTBO CBOETO BKJIAJa U KaXJI0r0 YJaCTHHKA KOMaH[Ibl B OOLIUI pe3yabTar o pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEH C [TO3ULIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONH 3HAYUMOCTH;

OCYIIECTBJIATH MO3UTUBHOE CTPATErHueCcKOe MOBEJCHUE B PA3IMUHbIX CUTYAIUSIX, IPOSBISATh TBOPYECTBO U BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.

Ogy1aleHHe YHMBEPCAJbHBIMYU PeryJsiTUBHBIMH /I€/iCTBUSIMH:

1) camoopranu3anus:

UCTIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS [T BBISIBIICHHS TPOOJIEM U MX PELICHUS B )KU3HEHHBIX U yUEOHBIX CUTYAIHIX;

BbIOHMpATh Ha OCHOBE OMOJIOITMYECKUX 3HAHUHN I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSX U MOCTYIKAX 10 OTHOLIEHUIO K KUBOU MPUPOJE,
CBOEMY 3/I0POBbBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATEIbHYIO JAESITEIbHOCTb, BBIABISATH HPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a/laud B
00pa3oBaTeIbHON NEATETbHOCTH M KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTABIIATh IJIaH PEUICHHs MPOOIEMbI C YIETOM UMEIOILUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTCHHI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM APYAUIIMM B pa3HbIX 00JaCTAX 3HAHUH, MTOCTOSHHO MOBBINIATH CBOM 00pa30BaTeIbHBIN U
KYJIBTYpHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTUBBI B IEATEIbHOCTD, OLICHUBAaTh COOTBETCTBUE PE3YJBTATOB LIETISIM;

BJIa/IeTh HaBbIKAMU MIO3HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPILIAEMBIX JEUCTBUN U MBICIUTENIbHBIX IPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUM,
WCIONE30BaTh MPUEMBI PePIEKCUU TSl OLIEHKH CUTYAIlUH, BBIOOpA BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPH aHAJIM3€E PE3YJIbTAaTOB IEATEIIbHOCTH;

3) npuHsiTHe ce0s U APYrUx:

IPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IPU aHAIHU3€E Pe3yIbTaToB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3HUIIUU APYroro 4eJoBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS colep)kKaHUsd yueOHoro mnpeamera «buonmorus» Ha yriyOl€HHOM ypOBHE OPHEHTHPOBAHBI Ha oOecreueHue
npopmIbHOrO 00yueHHst oOydarouuxcst 6uonorud. OHM BKIIOYAIOT: CrelU(UUecKue i OMOJOTMM HAay4dHbIE 3HAHUS, YMEHHS U CIOCOOBI JeHCTBUI 1O
OCBOEHHUIO, HHTEPIIPETAIMH U MPeoOpa30BaHUIO 3HAHUM, BUJbI ACSITEILHOCTH MO MOJYYEHUIO HOBBIX 3HAHMM M MX MPUMEHEHHUIO B Pa3IMYHbIX yueOHBIX, a
TaKKe B pEAJIbHBIX JKU3HEHHBIX CUTYALIHSIX.

B nponecce uszyuenus kypca 61oi0rum yriryosn€HHoro ypoBHs 6 10 knacce oOydaromuMucs Oy1yT JOCTUTHYTHI CIEAYIOLINE TPeIMETHBIE PE3yIbTaThI:



c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYyYHOW KapTUHBI MHpA, B
MO3HAHUU 3aKOHOB IPUPOJIBI M PEIIEHUH MPOOJIEM PAIlMOHATBHOTO IPHPO/IONIOIB30BAHUS, O BKJIAJE POCCUHUCKUX U 3apYOCKHBIX YUEHBIX B pa3BUTHE OHOJIOTUH;

BJaJICHUE CUCTEMON OHMOJOTMYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue OMOJIOrMYecKHe TEPMHUHBI M TOHATHUS (KHU3Hb, KIIETKa,
OpraHu3M, METabOIN3M, TOMEOCTa3, CaMOPETYIISIIHS, CAMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE), OMOIOTUYECKHE TEOPUU
(knetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocomHuas Teopust HacieactBeHHOCTH T. Moprana), yuenus (H. V. BaBunoBa — o nmeHTpax
MHOT000pa3usi W TPOUCXOXKICHUS KYIBTYPHBIX PACTCHUM), 3aKOHBI (€IUHOOOpaszus MOTOMKOB II€PBOTO ITOKOJICHHMSI, PACIIEIUICHHS, YUCTOTHI TaMeT,
HEe3aBHCUMOTr0 HaclieoBanus [. Menens, roMoJa0oruueckux psijioB B HacieAcTBeHHON n3MenunBocty H. V. BaBunosa), mpuHIUITBI (KOMILUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHM METOJaMHU HAyYHOTO MO3HAHUS, HCIIOJIB3YEMbIX B OMOJIOTHYECKUX HCCIIEIOBAHUSIX KUBBIX OOBEKTOB (OMUCAHUE, H3MEPEHUE,
HaOJIIO/IeHNE, YKCIIEPUMEHT);

YMEHUE BBIICTSATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT, OJJHOKIECTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM UUCJIE
OakTepuil, r(puOOB, paCTCHHI, J)KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM OPTaHOB PACTEHUIA, )KUBOTHBIX, YEJIOBEKA, TPOLIECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIOINX B OPraHW3MaxX PACTEHUH, KUBOTHBIX M UEIIOBEKa, OMOJOTMUYECKUX IPOILECCOB: OOMEHa BEmIeCTB (MeTaboNM3M), MPEBPALICHUs YHEPIHUH,
Opo’keHUs, aBTOTPOGHOTO U TeTepoTPO(PHOr0 THUIMOB MNHTAHUA, (DOTOCHHTE3a U XEMOCHHTE3a, MHUTO3a, Melo3a, TaMeToreHesa, »MOpUOoreHesa,
MOCTAMOPHOHAILHOTO Pa3BUTHS, PA3MHOKEHUS, MHIUBUIYaJIbHOTO Pa3BUTHI OpraHu3Ma (OHTOTreHe3a), B3aUMOJICHCTBUS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO
oTbopa;

YMEHHE yCTaHABIMBATh B3aMMOCBS3U MEXIY OPTaHOMJIAMHU KJICTKU M UX (QYHKIMSIMH, CTPOSHUEM KJIETOK Pa3HBIX TKAaHEH M MX (YHKIHSIMH, MEXKIY
OpraHaMiy M CHCTEeMaMHU OPTraHOB y paCTEHUH, )KUBOTHBIX U Y€IOBEKa M UX QYHKLIUIMU, MEXKIY CHCTEMaMH OpraHOB U UX QYHKIMSIMH, MEXy dTallaMu 0OMeHa
BEII[ECTB, dTAAMH KJIETOYHOTO IMKJIA M KU3HEHHBIX ITUKJIOB OPraHU3MOB, dTallaMd SMOPHUOHAILHOTO Pa3BUTHS, TEHOTUIIOM W (EHOTHUIIOM, (DEHOTUIIOM U
bakTopaMu cpesbl 0OUTaHMS;

YMEHUE BBISBIISATH OTIUYUTEIIbHBIC TPU3HAKH )KUBBIX CUCTEM, B TOM YHUCJI€ PACTEHUMN, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOJIOTMIO M CUMBOIUKY JJSl JOKAa3aTeNbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CUCTEMATUUECKUX TPYIIIT;

YMEHHE peniarb OMOJOTMYeCKHe 3a7a4d, BBISBIATH MPUYUHHO-CIECICTBEHHBIC CBSI3W MEXKIY HCCIEAYeMbIMH OWOIOTHUYECKUMHU MPOIECCaMH U
SIBJICHHUSIMU, JIEJIaTh BBIBOJIBI M MIPOTHO3bI HA OCHOBAHUU TIOJYUCHHBIX PE3yJIbTaTOB;

YMEHHE BBHITIOJIHATH J1a0OpaTopHbIe U MpakTHUeCKHe paboThl, COOM0AATH paBuiia Ipu paboTe ¢ yueOHBIM U JIaDOPaTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh MX AKCIEPUMEHTATBLHBIMU CPEIACTBAMHU, (POPMYIUPYS IIEJIb WCCIEIOBAHMS, aHATU3UPOBATH MOTYYCHHBIC
pE3ybTaThl U IeTIaTh BHIBOIBI,

YMEHHE y4acTBOBATh B yUeOHO-HCCIIEI0BATENbCKOM paboTe Mo OMOJIOTHH, SKOJIOTHH U MEIULIMHE, TPOBOAUMOM Ha 06a3e IIKOJIbHBIX HAYYHBIX 0OIIECTB,
Y TyOJIMYHO TIPECTABIATH MOMyYeHHBIC PE3YNIBTAThl HA YICHUYECKUX KOH(EPESHIIHSIX;

YMEHHUE OIEHUBATh AITHYECKHUE AaCTIEKThl COBPEMEHHBIX HCCJIEIOBAaHUM B O0NacTH OWOJOTMM W MEIUIMUHBI (KJIOHHPOBAaHUE, HCKYCCTBEHHOE
OIIOIOTBOPEHHE, HAIIPABIEHHOE U3MEHEHUE F€HOMA U CO3aHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIH BBIOOP Oymymieil mpodecCHOHATBbHON ACSATENHPHOCTH B 00JIACTH OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YIIYOISTh MO3HABATENBHBIA HWHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIEH MPOQPECCHUU U TTPOJOIKEHIE OMOTOTHYECKOTO0 00pa30BaHUs B OpraHU3aIUsIX CPEAHETO MPO(HECCHOHATBHOTO U BBICIIETO 00pa30BaHUs.

B nporniecce nzyduenus kypca 6uonoruu yriay0n€HHoro ypoBHs 6 11 knacce obyqaromumMucs OyayT JOCTUTHYTHI CIISAYIONINE MPEAMETHBIE pe3yIbTaThl:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ U POJU OMOJOTMHM B CHCTEME €CTECTBEHHBIX HayK, B (POPMHPOBAaHHMH COBPEMEHHOW €CTECTBEHHO-HAy4HOI
KapTHHBl MHpA, B MMO3HAHWU 3aKOHOB TPUPOIBI M PEHICHHH SKOJIOTHYECKHX MPOOJEM YEeIOBEYEeCTBA, a TAKKE€ B PEIICHUU BOIPOCOB PANMOHAIBHOTO



MIPUPOJIOTIONB30BaHUS, U B (DOPMUPOBAHMM LIEHHOCTHOTO OTHOILIEHHUS K NMPHUPOJE, OOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUHUCKHX U 3apyOEkKHBIX y4EHBIX-
OHMOJIOTOB B Pa3BUTUE OUOJIOTHH;

YMEHHE BJIAJETh CUCTEMON OMOJIOTHYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeNieHUs U MOHUMAaHKEe CYIIHOCTH OCHOBOIMOJIAralouX ONOIOTHYECKUX
TEPMUHOB M MOHATUH (BUJI, SKOCUCTEMa, Orocdepa), Ononornueckre Teopun (IBOIIOIHMOHHAs Teopust Y. JlapBuHa, CHHTETHYECKast TEOPUS SBOJIOLUH ), YUCHHS
(A. H. CeBeprioBa — 0 myTsx 1 HanpaBJIeHHsX dBostonun, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTHueckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apopsiieBoro cxoacrea K. M. bapa), npasuna (Muaumyma 0. JIuOuxa, SKOIOTMYECKON MUpaMHIbI YHEPTHH), TUMOTE3bl (rumoreza «mvupa PHK» V.
I'un6Gepra);

yYMEHHUE BJIaJ€Th OCHOBHBIMH METOAAMHU HAYYHOTO MO3HAHUS, UCHOJIb3YeMBIMH B OHMOJOTHYECKUX HCCIEIOBAHUAX KUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, U3MepeHue, HablAeHUE, IKCIIEPUMEHT), CIOCOOaMU BBISIBIICHUS U OLIEHKHA aHTPOMOTEHHBIX U3MEHEHU B IPUPOJIE;

YMEHHUE BBLICISTH CYIIECTBEHHBIC TIPU3HAKU: BUJIOB, OMOTE€OIICHO30B, IKOCHCTEM H OHOchepsl, CTAOMIM3UPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO O0TOOpa, aJUIONaTPUYECKOr0 M CHUMIIATPUYECKOTO0 BHUI000pa30BaHUsl, BIUSHUSA ABWKYIIMX CHJI SBOJIOLMUM Ha TEHO(MOHH MOIMYSIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CcpeJie OOMTaHus, YepeTOBaHNS HAIPABICHUH YBOJIOIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXAY IPOIECCAMU IBOJIOLNH, ABIKYIIUMHU CHIIAMUA aHTPOIOTeHe3a, KOMIIOHEHTAMU Pa3IMYHbIX SKOCUCTEM U
[IPUCIIOCOOIEHUSMH K HUM OpraHU3MOB;

YMEHHE BBISBISATh OTIMYUTENbHbIE NMPU3HAKU YKUBBIX CHUCTEM, MPHUCHOCOOICHHOCTh BHUJIOB K Cpele OOMTaHHs, a0MOTUYECKUX M OMOTHUYECKUX
KOMITOHEHTOB 9KOCHUCTEM, B3aUMOCBSI3€l OPraHU3MOB B COOOIIECTBAX, AHTPOIIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOLIUE apPTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CHUMBOJIUKY JJISl JJOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HbIX CUCTEMaTHYECKHUX TPYII, B3aUMOCBSI3U OPraHU3MOB M Cpe/ibl OOMTaHUS, EAMHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUs: MHOrooOpas3us
BHJIOB M DKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS TPUPOIBI U YEIOBEUECTBA;

YMEHME peliarb OMOJIOTMYECKHE 3aJadM, BBISIBIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY HCCIENyeMbIMU OHOJOTMYECKUMH IPOLIECCAMU M
SIBJICHUSIMU, JIeJ1aTh BHIBOJBI M IPOrHO3bI HA OCHOBAHUH MOJyYEHHBIX PE3Y/IbTaTOB;

YMEHHE BBINOJIHATH JIA0OpaTOpHbIE U MTPaKTHUECKHE paboThl, COOMIOAATH IpaBUila MpU padoTe ¢ yU4EOHBIM U TJAOOPaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIJIBUTATh T'MIIOTE3bI, IPOBEPATh UX HKCIIEPUMEHTAIBHBIMU CPEICTBAMHU, (POPMYIHpPYs Liedb UCCIEIOBAHUS, aHAIN3UPOBATh MOIy4YEHHbIE
pe3yibTaThl U JI€JaTh BHIBOJIBL;

YMEHHUE y4acTBOBaTh B y4eOHO-UCCIIEI0BATENILCKON paboTe O OMOIOTUH, SKOJIOTUU U MEUIIMHE, TPOBOAMMOI Ha 0a3e IIKOIbHBIX HAYYHBIX OOIECTB,
U yOJIMYHO MPEACTABIATH MOJy4YeHHbIE PE3YJIbTaThl HA YYEHHUECKUX KOH(EepeHIsX;

YMEHHUE OIICHMBATh THIOTE3bl U TEOPUH O TMPOUCXOKIECHUM XKH3HH, YeJIOBEKa M YeOBEYECKHX pac, O MPUYMHAX, MOCIEJACTBHAX M CHOCO0ax
MpeoTBpalieHust Io0aJbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyayluel mpodeccnoHaIbHOU AEATENBHOCTH B 00JacTH OMOJIOTHH, SKOJOTHH, MPUPOIONOJIb30BaHMS,
MEIMIIMHBI, OMOTEXHOJOTHH, ICHUXOJIOTUH, BETEPUHAPHM, CEIbCKOTO XO3SMCTBA, NMUILIEBOM NPOMBINIJIEHHOCTH, YIIyOJsATh IO3HABaTEIbHBIM HHTEpEC,
HalpaBJIEHHbI Ha OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH MNpodeccHr M MPONODKEHHE OMOJOrHYecKoro oOpa3oBaHMsI B OpPraHU3aLUSAX CPETHEro
po¢eCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUS.



Temarnuyeckoe NJIAHUPOBAHUE

10 xknacc
Ne HaumeHnoBaHue pa3ienoB, TeM, TeM ypokoB | KosmuectBo DnexTpoHHbIe (IUPPOBbIC) 00pa3oBaTeIbHbIC JIeATeIbHOCTD YUUTEIS C
ypoka 94acoB pecypcsl y4eToM pabodeit
POrpaMMbl BOCTIUTAHHS
Tema 1. buosorus kak Hayka (1 yac)
1 bromorus Kak KOMILUICKCHas HayKa W Kak 1 bub6imoreka L{TOK https://m.edso00.ru/863e6122 ® 03HAKOMHTH u
94aCTh COBPEMEHHOT'0 O0IIeCTBa peanu3oBath COOIONCHHE
Tema 2. ZKuBble cucTemMbl H HX H3y4YeHHe (2 yaca) «IpaBun  BHyTpEHHEro
2 JKuBbIe crCcTEMBI M X CBOMCTBA 1 bu6imoreka LIOK https://m.edsoo.ru/863e6564 pacropsiika  y4amiuxcsi»,
3 VYpoBHEBasi OpraHU3alUsl )KUBBIX CHCTEM 1 bubimoreka [IOK B3aUMOKOHTPOJIb u
https://m.edso00.ru/863e6564 CaMOKOHTPOJIb y4aIUuXCs
Tema 3. buosorus kierku (2 yaca) ® IIPUMEHATh Pa3JIMYHbIE
4 HcTtopuss OTKpPBITHS W H3YYCHHUS KJICTKH. 1 bubimoreka L{TOK https://m.edso0.ru/863e6e88 METO/IbI, HHCTPYMEHTBI U
Kinerounast Teopus bub6mmoreka [{OK https://m.edso00.ru/863e6122 3alpochl MpPU IIOHCKE U
5 MeToapl  MONEKYISIpHOH W KIETOYHOM 1 otbope mHpOpMaK UITH
ouonoruu. [IpakTudeckas pabora «3ydenue JAHHBIX U3 MCTOYHHUKOB C
METOJIOB KJIETOYHOU ouosoruu y4eTOM  TMPEUIOKESHHON
(xpomarorpadus, aneKkTpodopes, yueOHOi 3a/1a4u u
muddepeHnmanbHoe  NEHTpU(YTUpOBaHUE, 3aJ[aHHBIX KPUTEPHUCB;
[T1IP)» ® UHULIMUPOBATH
Tema 4. Xumnueckasi opranusanus Kjaetku (10 yacos) o0CYyXJeHHE TMOIydaeMOoit
6 XUMHUECKUN COCTAB KICTKU 1 bubnmorexa LIOK https://m.edsoo.ru/863e674e Ha ypoke nHpopmanuu, eé
7 MuHepalibHbIe  BEIIeCTBA  KJIETKH, HX 1 bubmumoreka LIOK https://m.edsoo.ru/863e674e 00CyX/IeHNS;
OMoNIOrHYecKas poib bubnmotexa L{OK https://m.edsoo.ru/863e6b72 ® CTUMYIIUPOBATh
8 OpraHuyeckue BeIecTBa KIETKH — OEJIKH. 1 bubmmoreka LIOK https://m.edsoo.ru/863e6b72 NPUMEHEHHE Pa3TUIHBIX
JlaGoparopnas  pabora  «OGHapyxeHHe bubnmoreka L{OK https://m.edsoo.ru/863e6870 METOJIOB, ”HCTPYMEHTOB U
OEJIKOB € MOMOIIBIO KAUYECTBEHHBIX PEaKIHii» bubnmoreka LIOK https://m.edsoo.ru/863e6870 3alpoOCOB TIPHU TIOUCKE M
9 CpoiictBa, knaccupukanus U QYHKIMH 1 bubnmnorexa [IOK https://m.edsoo.ru/863e6d5c oTOope MHpOpMALUH HITH
OenKoB bubimoreka [{OK https://m.edsoo.ru/863e6d5c JAHHBIX U3 HCTOYHUKOB;
10 OpraHI/I'-IeCKI/Ie BEIIECTBA KJIeTKH — 1 POII https://resh.edu.ru/subject/lesson/5352/ ® CTUMYJIUPOBATh
YIJIEBOJIBI bubmuorexa LIOK https://m.edsoo.ru/863e6e88 YCTaHOBJICHUE
11 Oprannueckue BeneCTBa KICTKU — JIUIUIbI 1 JOBEPUTEIIBHBIX
12 | HyknmeunoBbie kuciotel. JIHK wu PHK. 1 OTHOIICHUI MEXAY
JlaboparopHast  pabora  «ccnemoBanue YUUTCJIEM u ero




HYKJICMHOBBIX  KHUCJIOT, BBIACJICHHBIX U3
KJICTOK pa3JIMYHBIX OPraHUu3MOB))

13 | Crpoenne wu o¢ynkuuun ATD. [lpyrue 1
nykieosuarpudocdarsr (HTD)

14 | CexBenupoBanue JJHK. Meronsl renomuxu, 1
TPAHCKPUIITOMHKH, TPOTCOMUKH

15 | Mertoasl CTpyKTypHOU OHOJIOTUHI 1

Tema 5. Ctpoenue n pyHkumnu KjiIeTku (8 4acon)

16 | Tumsl knerok. [IpokaproTnyeckas KieTka 1 PO https://resh.edu.ru/subject/lesson/5383/

17 | Crpoenue DYKapHOTHUYECKON KJICTKH. 1 bubnunoreka [{OK https://m.edsoo.ru/863e6ff0
[Ipaktuyeckas pabora «/3yueHue CBOWCTB PDIII https://resh.edu.ru/subject/lesson/3847/
KJICTOYHOU MEMOpPaHBI» bubmunoreka [IOK https://m.edsoo.ru/863e6ff0

18 | IToBepXHOCTHBIN anmapar KJIETKH 1 bubmmoreka [{OK https://m.edsoo.ru/863e6ff0

19 OnHOMEMOpaHHBIE  OPraHOMIBI  KJIETKH. 1 PDIII https://resh.edu.ru/subject/lesson/5383/
HpaKTI/I‘IeCKa}I pa60Ta «I/ISY‘IGHI/IG IBUKEHUS POIII https://resh.edu.ru/subject/lesson/3847/
LIUTOTIIJIA3MbI B PACTUTEIIbHBIX KIIETKAX) Bbubanoreka HOK https://m.edsoo.ru/863e716c

20 [TomyaBTOHOMHBIE ~ OPraHOMIBI  KJIETKH: 1
MUTOXOHAPHUH, Tactuabl. JlaboparopHas
pabora «MccnemoBaHue masMonu3a M
JIeTIIIa3MOJIH3a B PACTUTEIBHBIX KIETKAX)

21 | HememOpaHHBIE OpPraHOM bl KJIETKH 1

22 | Crpoenue u HyHKIUU siIpa 1

23 | CpaBHUTENbHAs XapaKTEPUCTUKA  KJIETOK 1
sykapuoT. JlaboparopHas padora «3yuenue
CTPOEHHS KJIETOK PAa3JIMYHBIX OPTaHU3MOBY

Tema 6. O0MeH BellecTB U MpeBpallleHHe JHEPruu B KieTKe (9 yacoB)

24 | AccuMuIsALMS M JUCCUMWIALMAS — JIBE 1 PDIII https://resh.edu.ru/subject/lesson/3917/
CTOpOHBI  MeTabonu3Ma. Tumbl oOMeHa bubimoteka [{OK https://m.edsoo.ru/863e766¢
BerecTB. JlaboparopHasi padora «/3y4ueHue bubnunorexa [IOK https://m.edsoo.ru/863e766¢
KaTaJIMTHYECKOM aKTUBHOCTH (hepMEHTOB (Ha bubmmoreka LIOK https://m.edsoo.ru/863e7c98
MIpUMEpE aMIJIa3bl WK KaTajla3bl)y bubnmnoreka HOK

25 | depMeHTAaTUBHBI ~ XapakTep  peakuuii 1 https://lesson.edu.ru/lesson/27¢57b97-ee02-4b2c-
KJIETOYHOro Mertabonu3ma. JlaboparopHas 97ac-223ab66c24f7
pabora  «/3yyeHue  (PepMEHTATUBHOTO bubnuoteka HOK
paciieruieH|ss  MEpOKCHaa  BOmOpoAa B https://lesson.edu.ru/lesson/27¢c57b97-ee02-4b2c-

PACTUTCIILHBIX U JKUBOTHBIX KJICTKAX»

97ac-223ah66c24f7

YYEHUKAaMU TOCPEACTBOM
MCIIOJIb30BaHUS
3aHUMAaTENIbHBIX
AIIEMEHTOB NPU U3yYEHUU
TeM;

e 110OYXAaTh yJaluxcs K

JIESITEILHOCTH BO
B3aNMOJICHCTBUH B
YCIIOBUSIX
HEOIPEEIECHHOCTH;

® CII0JIb30BaTh BOMPOCHI
KaK HCCIeN0BaTeIbCKUI
WHCTPYMEHT TTO3HAHUS;

¢ popmynupoBarb
BOMPOCHL, (PUKCHUPYIOLITUE
pa3pbiB MEXKITY peaTbHBIM
u KeJaTeIbHbIM
COCTOSIHHEM  CHTYaIluH,
00BeKTa;

® [IPOCKTHPOBATH
OpTaHHU3AIIIO
COBMECTHOM
NeSTEIILHOCTH;

® OpraHU30BBIBATH
pacnpezeneHue 3ajau
MEXTy WICHAMH TPYIIITHL;
® MPUMEHSATH  WTPOBBIE
bopMBI  ypoKa ¢ LEJbI0
CTHUMYJIIPOBATH
MO3HABATEIHHYIO
MOTHBAIIHIO IITKOJIHHUKOB;
® IIPOEKTUPOBATH YPOKH C
BKJIIOYEHHEM B YPOUYHYIO
NeSTebHOCTh U(POBBIX
00pa30BaTEIbHBIX

pECypcoB;




26 | benku-akTHBaTOPHI M OEIKU-MHTHOUTOPHI 1 bubnuoteka HOK

27 | ABrorpodHbIii THII 0OMEHA BEIIECTB 1 https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-

28 | ®orocuHTe3 1 9168-ceea5el24e55

29 | XemocuHTes. JlaGoparopHas pabora 1 bubnmoreka LIOK https://m.edso0.ru/863e766¢
«CpaBHEHHE TIPOIECCOB (OTOCHHTE3a U bubimoteka LIOK https://m.edsoo.ru/863e6d5c
XEMOCHHTE3a)

30 | Ana’poOHble opraHu3Mbl. Buabl OposkeHHs. 1
JlaboparopHas pabora «CpaBHeHHe
MIPOLIECCOB OPOKCHHSI U JIBIXAHHSI

31 | AspoOHbie OpraHU3MBl. Orarnbl 1
SHEPreTHYECKOro 0OMeHa

32 | DHeprus MeMOpPaHHOTO rpaJiueHTa 1
npoTtoHoB. Cunte3 AT®: paboTa NpOTOHHON
AT®-cunTa3bl

Tema 7. HaciencrBennasi uHopmanus M peajusanus eé B KjeTke (9 4acon)

33 | Peakuuu MaTpuyHOIo CHHTE3a 1 PDIII https://resh.edu.ru/subject/lesson/5352/

34 | Tpauckpurmiws — MarpuuHbiii cuaTe3 PHK 1 bubaurorexa LIOK https://m.edsoo.ru/863e796e

35 | Tpaucusiums u € dTansbl 1 bubnmorexa LIOK https://m.edsoo.ru/863e796e

36 | KomupoBanue aMUHOKHCIIOT. Postb pubocoM B 1 bubnmnorexa HOK
OrocHHTE3€e OelKa https://lesson.edu.ru/lesson/05b30833-2ed2-445b-

37 Opranuszanus TreHOMa Yy MPOKapHOT U 1 b4ae-823f126b73d0
5YKapHOT PDIII https://resh.edu.ru/subject/lesson/5352/

38 | MoneKky/sipHbIE MEXAaHH3MBI  OKCIPECCHH 1 PDIII https://resh.edu.ru/subject/lesson/3939/
TCHOB Y DYKapHOT but6mmoreka [{TOK https://m.edso00.ru/863e7540

39 | Bupycel — BHEKJIETOYHBIE (POPMBI KU3ZHU H 1 bubnmorexa HOK
obmuratHble  mapasutsl.  I[lpakrmdeckas https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
pabora «Co3/1aHne MOJICITH BHPYCay 4c86e312fb15

40 | BupycHble 3aboneBaHus 4eIIoBeKa, 1 bubnmorexa LHOK
JKUBOTHBIX, PACTEHHIA https://lesson.edu.ru/lesson/5¢523154-8bfa-4fdf-bdf8-

41 Hanorexuomoruu B OMOIOTHHA U MEAULINHE 1 fb62770d3862

Tema 8. /KnuzHeHHbIH UK KJETKH (6 yacoB)

42 JKu3HEeHHBIN UK KISTKU 1 bubnuoreka LHOK

43 | Marpuunsiii cuate3 JJHK 1 https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-

44 | XpoMOCOMBI. JlaboparopHast pabora 1 b7al-155c7245fdbf
«/3ydyeHne  XpOMOCOM  Ha  TOTOBBIX POII https://resh.edu.ru/subject/lesson/5352/

MUKpOTpenaparax»

bubaunorexa I{OK https://m.edsoo.ru/863e7dc4

® AKTHUBHU3UPOBATH
[103HABATEIbHYIO
NeSTeNbHOCTh  ydallluxcs
qyepes UCIIOJIb30BaHUE
3aHUMaTeNbHbIX
3JIEMEHTOB Ha YPOKE;

® UHUIIMMPOBATh

OOCY)XJIeHHE  3HAYMMOU
st YUaImXCcs
nHpopmauu;

® OpraHU30BBIBATH
UHTEJJIEKTya bHbIE HIPHI,
CTUMYIUPYIOIINE
[103HABATEIbHYIO
MOTHUBAIIHMIO IIKOJIBHUKOB;




45 Jlenenue KIeTKU — MUTO3 1 bubmuorexa HOK
46 | Tunsl kieTok. KapvOKHHE3 W ILIMTOKUHES. 1 https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-
JlaboparopHas pabota «Habmonenue muros3a b7al-155c7245fdbf
B KJETKaxXx KOHYMKAa KOpelika Jiyka (Ha bubnnoreka HOK
TOTOBBIX MUKpOIpEnaparax)» https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-
47 | Perymaumsi >KkM3HEHHOTO ITUKJIA KIIETOK 1 eab1c182d9b8
PO https://resh.edu.ru/subject/lesson/3927/
Tema 9. Ctpoenue n pynkuuu opranusmos (17 yacoB)
48 | Opranusm Kak eIuHOE IeI0e 1 bubnuorexa HOK
49 | Tkanu pacrenuii. JlaGoparopHas pabGora 1 https://lesson.edu.ru/lesson/f6d39de3-49h3-415f-a6de-
«V3yuenme TkaHEeH pacTeHUII» b61e1484b48f
50 | TkaHu )KMBOTHBIX U 4ejoBeKa. JlaboparopHas 1 bubnuorexa HOK
pabora «3yueHne TKaHei KUBOTHBIX» https://lesson.edu.ru/lesson/87d5ac8b-3cd5-4ff0-alca-
51 | Opranbl. Cucrembl opraHoB. JlaGoparopHast 1 8d92928535d1
pabora «M3ydeHue OpraHoOB ILBETKOBOIO bubnnorexa TOK
pacTeHus» https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-
52 | Onopa Tena opraHu3MoB 1 1e493d0e2f06
53 | /IBwkeHue opraHu3MoB 1 bubmnuorexa LOK
54 | IluraHue OpraHN3MOB 1 https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-
55 | [luranue TTO3BOHOYHBIX YKUBOTHBIX. 1 1e493d0e2f06
[TuieBapyTeNIbHAsL CHCTEMA YSIIOBEKA Bubsmorexa [OK
56 | JIpIXaHHe OpraHusMoB 1 https://lesson.edu.ru/lesson/78dab263-f8c2-4212-
57 JlpIxaHWe  IO3BOHOYHBIX JKMBOTHBIX W 1 bd3c-6db735585bd8
YenoBeka bubnuoteka HOK
58 | TpaHCIOPT BEMIECTB y OPraHu3MOB 1 https://lesson.edu.ru/lesson/78dab263-f8c2-4212-
59 | KpoBenocHas cucrema MMO3BOHOYHBIX 1 bd3c-6db7355850d8
’KMBOTHBIX U YEJIOBEKa Bubmmorexa LHOK
https://lesson.edu.ru/lesson/c5b68fb9-dd2f-4d66-8b85-
60 | Bozenenue y opraHu3MoB 1
lecc8f3f91e9
61 | 3amuTa y OpraHu3MoB 1
62 | MMmyHHas cucTema 4elnoBeka 1 bubmmorexa 1TOK
https://lesson.edu.ru/lesson/fa3al777-903d-43e7-b79a-
63 | Pa3mpaxmMoCTh M perynsnus y OpraHu3MOB 1
09e101aec9f9
64 | ['ymopanbHas perymsimuss W SHIOKpUHHAS 1

CHUCTEMA )XUBOTHBIX H YCJIIOBCKA

bubmnorexa IOK
https://lesson.edu.ru/lesson/86da5377-9def-4866-aed6-
05f15a23d2al




Bubmunoreka LHOK
https://lesson.edu.ru/lesson/86da5377-9def-4866-aed6-
05f15a23d2al

bubnuoreka
https://lesson.edu.ru/lesson/2a6e0112-2e39-4b67-
8584-6a5cabcd42ef

bubanoreka LHOK
https://lesson.edu.ru/lesson/07411ec8-6e50-45c¢f-9cfO-
0d187ab306d6

bubnuoreka HOK
https://lesson.edu.ru/lesson/6eede906-edea-4723-98f5-
e48c5119a59e

bubnuoreka
https://lesson.edu.ru/lesson/c46c071d-96a7-43b0-
9205-a52f473165d7

bubnuoreka HOK
https://lesson.edu.ru/lesson/984aafe3-d1lab-4894-8983-
691fc080c9fa

bubnuorexa
https://lesson.edu.ru/lesson/76b0245e-d21b-4f6b-
8132-bea6alb90091

bubnmmoreka
https://lesson.edu.ru/lesson/76b0245e-d21b-4f6b-
8132-bea6a0b90091

HOK

HOK

HOK

[MOK

Tema 10. PazmHo:keHue u pa3purue opraiusmMos (8 yacosn)
65 | ®opmbl pa3MHOKEHHUSI OPraHU3MOB 1
66 | [TomoBoe pa3sMHOXKEHHE 1
67 | Meiio3 1
68 | 'ametorenes. OOpa3oBaHWEe U pa3BUTHE 1
noJoBbIX Kjerok. JlaGoparopHast pabota
«/3yueHmne cTpoeHUs] TOJOBHIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax»

69 | UnguBumyanpHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

70 3aknanka OpraHoB u TKaHel u3 1

3apOAbIIICBLIX JINCTKOB

bubmmoteka [{OK https://m.edsoo.ru/863e81b6
bubmmoreka L{TOK https://m.edsoo.ru/863e831e
bubmmoteka [{OK https://m.edsoo.ru/863e7f4a
butbmmoreka [{OK https://m.edso0.ru/863e81b6
but6mmoteka [{TOK https://m.edso0.ru/863e8436
bubnmoreka
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-
9bb9-c0ff9388e41d

bubnuoreka HOK c
https://lesson.edu.ru/lesson/b676db76-e61e-4f78-
826a-75676e7f5af6

nOK




71 | Poct u pa3BuTHE XHBOTHBIX. JIabopaTropHas 1 bubnuotexa HOK
pabora «BpIsBIEHHE NPHU3HAKOB CXOICTBA https://lesson.edu.ru/lesson/1labbc13b-ddab-4a99-afc7-
3apOoJIbIIIeH MTO3BOHOYHBIX JKUBOTHBIX) bedb3f814f8b

72 | Pa3aMHOXXEHHE W  pa3BUTHE  paCTCHUM. 1
JlaboparopHas pabora «CTpoeHHE OpPraHoB
pPa3MHOXKEHUSI BBICIIIUX PACTCHHI»

Tema 11. 'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYHBOCTH OPraHU3MoOB (2 yaca)

73 | UcTopust CTaHOBICHHS M Pa3BUTHS T€HCTUKH 1 bubmmoreka [{OK https://m.edso00.ru/863e86f2
KaK HayKH bubnmnoreka HOK

74 | OCHOBHBIE TOHSATHS M CHMBOJIBI T'€HETHKH. 1 https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-
JlaboparopHast pabora «Jlpo3odmnma kak a91d41ed37f8
00BEKT T€HETUYCCKUX UCCIICIOBAHUI)

Tema 12. 3akonomepHocTH HacjaeacTBeHHOCTH (10 yacoB)

75 | 3aKOHOMEPHOCTU HACTENOBAaHUS MPU3HAKOB. 1 bubnnoreka HOK
MonorubdpuHoe CKpeIIMBaHHUE. https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
[TpakTrueckas pabora "U3yueHue 7eccle3cd9c4
Pe3yJIbTaTOB MOHOTHOPUAHOTO CKPEIIUBAHHMSI bu6mmoreka L{TOK https://m.edso00.ru/863e8878
y Apo3oduisl" PBUI https://resh.edu.ru/subject/lesson/5386/

76 | Llutonornueckue OCHOBBI MOHOTHOPUAHOTO 1 bubmmorexa LIOK https://m.esoo.ru/863e89a4
CKpEUIMBaHUS bubnuoteka [HOK

77 | AHanusupyromee ckpemuBanue. HemomHoe 1 https://lesson.edu.ru/lesson/67987237-3081-4683-
JIOMUHUPOBAHHE 970c-1dd5857cf5bf

78 Z[I/IFI/I6pI/II[HOC CKpELIMBaHUE. HpaKTquCKag 1 bubanoreka ]_IOK httpS://m.EdSOO.rU/86388C6O
pabora «V3ydenne pe3ynbTaToB bubnnorexa LIOK
,[[I/IFI/I6pI/IL[HOFO CKpEIIMBaHUs y npo3o(by1)‘[],1» https://lesson.edu.ru/Iesson/a3431d82-087f-46fe-a5a8-

79 [{utonorndyeckne OCHOBBI JUTHOPUTHOTO 1 eca3491d454a
CKpEIIUBaHUS bubmmoteka LIOK

80 | CueruieHHOE HACIELOBAHNE IPH3HAKOB 1 https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5al-

81 | XpoMocoMHasl TEOpHUsl HACIEACTBEHHOCTH 1 3f990c947800

82 | Temeruxa mona 1 POIII https://resh.edu.ru/subject/lesson/3653/

83 | [eHOTHII KaK 1I€JIOCTHAS CHCTEMA 1 Bubmoreka HOK

84 | IenermaccKuii KOHTDOJH pasBHTHA 1 https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-
pacTeHMii, )KUBOTHBIX M YEJIOBEKA 7b6b48306d6b

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHUBOCTH (6 4aCOB)
85 | U3MeHYHBOCTH MIPHU3HAKOB. Busr 1 bu6mmoreka I{TOK https://m.edsoo.ru/863e8efe

U3MCHYHUBOCTHU

POIII https://resh.edu.ru/subject/lesson/2478/




86 | MoaudukarmonHasi U3MEHYUBOCTb 1

87 BapuanvoHHbIE  psn W BapHAMOHHAS 1
KpHUBasl. JlaboparopHas pabora
«HccaenoBanue 3aKOHOMEPHOCTEH
MOU(UKAITMOHHON M3MEHYHBOCTH.

IlocTpoenne  BapualMOHHOIO  psiia |
BApUALIMOHHOM KPUBOI»

88 I'enoTunuueckas H3MEHYUBOCTb. 1
KomOuHaTuBHas M3MEHUYHUBOCTh

89 MyranuonHas U3MEHUYUBOCTD. 1
[Ipaktuyeckas  pabora  «Myrtamuu Yy
JPO30(HITBI (Ha TOTOBBIX
MUKpOIpenaparax)»

90 3aKOHOMEPHOCTH MYTAallMOHHOI'O IpoLecca. 1

OINUreHeTHKA U SIIUT€HOMHUKA

Bubmunoreka LHOK
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-
435067cecl4d

PDIII https://resh.edu.ru/subject/lesson/2481/
bu6mmoteka I{OK https://m.edsoo.ru/863e8efe
bubmmoreka [{OK https://m.edsoo.ru/863e8efe

Tema 14. I'eneTnka vesioBeka (3 yaca)

91 |Teneruka 4yemomeka. [IpakTuueckas pabora 1
«CocTaBleHue W aHaJIN3 POTOCIOBHOIN»

92 MeToabl MEAUITMHCKOM TeHETHKHU 1

93 3HaueHre  MEIWIMHCKOH  TIE€HETHKH B 1

MPEOTBPAIICHUH W JICYCHUH T€HETUYECKUX
3a00JI€eBaHUI YeI0BEKA

bubnuoreka I{OK https://m.edso0.ru/863e8d78
bubmnnoreka HOK
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-
b97d-8e7165598966

PDIII https://resh.edu.ru/subject/lesson/2477/

Tema 15. Cenexkuusi opranusmoB (4 yaca)

94 OcHOBHBIE TTOHSTHS CEJICKITNH. 1
JlabopatopHast paborta «l3yuenue copToB
KYJIBTYPHBIX PACTCHHH W TOPOJ JOMAITHUX
JKUBOTHBIX )

95 MeTtoan! CEJIEKIINOHHOM paboTHI. 1
JlaboparopHast pabora «M3ydeHue MeTOI0B
CEJIEKIIUU PACTCHUIN»

96 JIOCTM>KeHHMsT  CeNeKUMM  pacTeHU U 1
KUBOTHBIX. [TpakTHueckas pabota
«IIpuBUBKa pacTeHUN»

97 | CoxpaHneHnue, HW3y4YCHHE U HCIIOJIH30BAHUE 1

TeHETUYECKUX PECYPCOB

PDIII https://resh.edu.ru/subject/lesson/2211/
but6imoteka [{OK https://m.edsoo.ru/863e9214
bubmmoreka LIOK https://m.edsoo.ru/863e9214
Bbubmnoreka LHOK
https://lesson.edu.ru/lesson/86acad55-2279-4152-
a48a-840d20ce0270

Tema 16. buorexHoJiorusi 1 CHHTeTHYeCKasi 0M010rus (5 4acoB)




98 | buorexHomoruss Kak Hayka U  OTpacib 1 bubnuoteka HOK
npou3BoAcTBa.  Ilpaktuueckas  pabora https://lesson.edu.ru/lesson/133b0166-fc35-4a91-
«M3yuenne 00bEKTOB OMOTEXHOIOTHUI a264-14aaee2f5897
99 | OcHOBHBIC HAampPaBJICHHUS CHHTETHYECKOM 1 bubmuoreka LITOK https://m.edsoo.ru/863e9336
OMOJIOTHH bubnuorexa LHOK
100 | XpoMOcOMHas ¥ T€HHAs HHKEHEPUS] 1 https://lesson.edu.ru/lesson/86acad55-2279-4152-
101 | WitoroBas KOHTPOJIbHAS paboTa 1 a48a-840d20ce0270
102 | Ananus KOHTPOJIbHOM padoTHI. 1 bubnuorexa LIOK
MeauiuHCcKre GHOTEXHOIOIHI https://lesson.edu.ru/lesson/387b2669-fa96-450b-
bd73-1e7a543ee995
bu6mmoreka [TOK https://m.edso0.ru/863e9336
Hroro 102
TemaTnuyeckoe IVIAHUPOBAHUE
11 kaace
No HaumenoBanue pasnenos, TeM, TeM ypokoB | KosmmuecTBo OnekTpoHHbIe (LU(PPOBHIE) 0Opa30BaTEIbHBIC J1eaTebHOCTh YUHUTENS C
ypoKa 4acoB pecypchl yueToM paboueit
POTPaMMBbI BOCITUTAHUS
Tema 1. 3apo:kaeHune U pa3BUTHE BOJIOLMOHHBIX NMPeEICTABJICHUH B 0M0JI0oruu (4 yaca)
1 OpomornonHas reopus Y. Jlapsuna 1 bub6mmoreka L{OK https://m.edsoo.ru/863ea20e ® 03HAKOMHTH "
2 JIBYOKYIIIME CWIIBI ABOJIOIMHM BUAOB 10 Y. 1 bubmmoreka LIOK https://m.edsoo.ru/863e9dad peanu3oBaTh COONMIONECHUE
JapBuny bubmmoteka [{TOK https://m.edsoo.ru/863e9ed0 «[IpaBus1 ~ BHYTPEHHETO
3 Bopb0a 3a cyiiecTBOBaHME, CCTECTBEHHBIN 1 1 PBUI https://resh.edu.ru/subject/lesson/5389/ pacropsiika  y4aruxcs,
HCKYCCTBEHHBIN 0TOOD B3aMMOKOHTPOIb u
4 PopMHpOBaHUE CHUHTETHYECKOM  TEOPHH 1 CaMOKOHTPOJIb yHaIINXCs
HBOJIIOIMHU ® MPUMEHATH Pa3JINYHbIC
Tema 2. Mukpo3soJironus u eé pesyasrarsl (14 yacos) METO/Ibl, UHCTPYMEHTHI U
5 Dransl 9BOJIOIIMOHHOTO mporecca: 1 POIII https://resh.edu.ru/subject/lesson/5388/ 3aMpochl TPU TIOHCKE U
MHUKPOIBOJIFOIHS 1 MAKPOIBOJTFOIIUS bubmmoreka [{TOK https://m.edso0.ru/863e99c6 orOope MH(pOpMALUN HIIH
6 [lonymsanuss — DJIEMEHTAapHas €IMHUIA 1 bubnuoteka IIOK | naHHBIX U3 MCTOYHUKOB C
9BOJTIOLIAN https://lesson.edu.ru/lesson/923chdce-4ef1-4295- YYETOM  TMPEIIOKEHHOMN
7 3akoH TreHeTh4Yeckoro paBHOBecus JIx. 1 b67f-268ad583c02 yaeOHOU 3a7a9U u
Xapou, B. BaitnOepra. Jlaboparopras bubnnoreka IHOK | 3a1aHHBIX KDUTEPHEB;
pabora «BpIsBIICHUE W3MEHYHUBOCTH y https://lesson.edu.ru/lesson/85e9b260-0018-458a- e WHUIIMHPOBATH
oco0eli OTHOTO BHAIa» 9e76-286103e5af16 00CYXICHHE TMOIydaeMOoi




DneMeHTapHbIe (PaKTOPHI SBOIIOIUH

Dddekr ocHoBarens. IHPexT OyTHIIIOIHOTO
TOPJIBIIIKA

10

Murpauuu. N3onanun TTOM YJISLIMIA:
reorpaduyeckas, OMonornuecKas

11

EcrecTBeHHBIE OTOOpP — HaANPABIISIONIUI
(dhakTop IBOIIOIUU

12

ITooBoit oTOOp

13

[IpucrocoOIeHHOCTh ~ OpPraHU3MOB  KakK
pe3ynbrar MHUKposBononuu. JlaboparopHas
pabora  «M3yuenme  apomMopho30B WU
UANOAJaNTalUN Y PACTEHUH U )KMBOTHBIX»

14

[Ipumeps! npucnocobaeHUil y opraHu3MoB:
MOP(OJIOTHUECKHE, busnonaoruyecKue,
OMOXHUMHYCCKUE, MOBEICHYCCKUE.
JlaGoparopHass pabora «lIpucnocoOnenus
OpraHW3MOB W HMX  OTHOCHTEIbHAs
11€1€c000pPa3HOCTH»

15

Bun, ero kpurepuum U CTPYKTypa.
JlaGoparopnasi pabora «CpaBHEHHE BHUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHUIO)

16

CrpykTypa Buaa

17

Bunoo6paszoBanue KaK
MUKPOIBOJTFOIHH

pe3yabTar

18

CBs3b MUKPO3BOJIIOIWHN U STTUICMUOJIOTHUHN

Bubmunoreka LHOK
https://lesson.edu.ru/lesson/al56d7a4-2580-4f23-
ar77-188444dal572

bubnuoreka LHOK
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-
8585-b2ad01be75af

bubimoreka LIOK https://m.edsoo.ru/863e9ed0

PDIII https://resh.edu.ru/subject/lesson/5389/

PDIII https://resh.edu.ru/subject/lesson/5390/
bubimoteka L{TOK https://m.edsoo.ru/863e9fde
bubnuoreka HOK
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-
80bf-7dc4f8a6f511

PO https://resh.edu.ru/subject/lesson/4949/

PDII https://resh.edu.ru/subject/lesson/5390/
bubnuoreka HOK
https://lesson.edu.ru/lesson/85e9b260-0018-458a-
9e76-286103e5af16

Tema 3. MaxkposBoJiionus u e€ pe3yabrarbl (6 4acoB)

19 Maxpo3BOIIOLHSL. [TaneoHnTonoruueckue
METOJIbI U3YYEHHSI DBOJOIIH

20 Buoreorpagpuueckne MeToabl  U3y4YEHHUS
9BOJIOLIUH

21 OMOpHONIOTHYECKE W CPaBHUTEIBHO-
MOpP(OJIOTHYECKUE  METOIbl  HM3y4YEHHUs
9BOJIIOIIUU

22 MonekynsipHO-TeHETUUECKHE,

OMOXUMHYECKHE U MaTeMaTHIECKHE METOAbI
N3YYCHHS 3BOJTIOIUN

bubimoreka [IOK https://m.edsoo.ru/863e9cle
bubmmoreka LIOK https://m.edsoo.ru/863ea20e

POIII https://resh.edu.ru/subject/lesson/5391/

POI https://resh.edu.ru/subject/lesson/5391/

POIII https://resh.edu.ru/subject/lesson/4950/
bubmnorexa IOK
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-
b498-ab8377cd47d4

Ha ypoke nHpopmanuu, eé
00CYXIeHHUST;

® CTUMYJIHPOBATh
YCTaHOBIICHHE
JIOBEPUTEIIBHBIX
OTHOILICHUN MEXIY
yuuTenem u ero
YUYEHHKAMU TOCPEICTBOM
UCIIOJIb30BaHMS
3aHUMaTeIbHBIX
3JIEMEHTOB NPU M3Y4YEHUU
TeM;

e 100Y)XJaTh y4alIuxcs K

JIESITEILHOCTH BO
B3aNMOJICHCTBUH B
YCIIOBHSIX
HEOIPEEIECHHOCTH;

® JICTIONIb30BaTh BOIPOCHI
KaK  HCCIeI0BaTeIbCKUN
WHCTPYMEHT MO3HAHHUS;

¢ (hopmynupoBaTh
BOIIPOCHI, (PUKCHpYIOIINE
pa3pbiB MEXIy pealbHbIM
" )KeJaTeIbHbIM
COCTOSIHUEM  CHUTYyalluH,
00BbeKTa;

® [IPOCKTUPOBATH
OpTaHU3AIHIO
COBMECTHOM
TeSTeTbHOCTH,

® OpPraHU30BBIBATH
pacripeneneHue 3aaa4d
MEK1y WICHAMH TPYIIIBI;
® IPUMEHATH  HIPOBBHIC
dopMBl ypoka C LEJIbIO
CTUMYIHPOBAThH




23

OO6111e 3aKOHOMEPHOCTH 3BOJIIOLIUT

24

AnantuBHas paauanus. HepaBHOMEPHOCTH
TEMIIOB 3BOJIIOINHU

Tema 4. Ilpoucxo:xxnenue u pa3sputue ku3Hu Ha 3emie (15 yacos)

25 HayuHble runoressl IpOUCX0XKICHUS KU3HU 1
Ha 3emiie

26 JloHayuHble MPECTABICHUS O 3apOXKICHHH 1
KHU3HU

27 OcHoBHbIE JTaIbI HEOPraHU4YeCKON 1
9BOJIIOIIUH

28 ['umoTe3sl 3apOXKICHHS KU3HH 1

29 Hctopuss 3emMian U MeToAbl €€ HU3ydeHHs. 1
JlaboparopHass paGora  «M3yueHue u
ONKCAaHNE HCKOMAEMBIX OCTAaTKOB JPEBHHX
OpPIraHU3MOBY

30 HauasipHbIe ATaIbl OpraHunYecKOl IBOIIOIIH 1

31 DBOJIIOLIMS DYKApUOT 1

32 OCHOBHBIE ATAITbI SBOJIIOIUN PACTUTEIBHOTO 1
mupa. [Ipaktuyeckas pabora «3yueHue
0COOEHHOCTEN CTPOEHUSI PacCTEHUN pPa3HBIX
OT/EJIOB)»

33 OCHOBHBIE D3Tambl JBOJIONHUUA KUBOTHOTO 1
MHpa

34 OBomronust  KUBOTHBIX.  [IpakTuueckas 1
pabota «M3ydueHrne 0COOEHHOCTEH CTPOEHUS
MIO3BOHOYHBIX KHBOTHBIX)

35 PasButne >xu3HM Ha 3eMie 1O 3paM U 1
nepruoJam

36 MaccoBble BBEIMHpaHHS — JKOJOTHYECKHE 1
KPHU3HUCHI MIPOIILIOTO

37 CoBpeMEHHBIN JKOJIOTHYECKUN KPU3HC, €T0 1
0COOCHHOCTHU

38 CoBpeMeHHasi  CcHCTeMa  OPraHUYECKOTO 1
IPOIIIIOTO

39 OCHOBHBIE  CHCTEMAaTH4e€CKHE  TPYIIBI 1

OpraHU3MOB

bubmmotreka LIOK https://m.edsoo.ru/863ea5a6

PDIII https://resh.edu.ru/subject/lesson/3874/

POIII https://resh.edu.ru/subject/lesson/3885/
bubmmoreka LIOK https://m.edsoo.ru/863ea5a6
bubanoreka LHOK
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-
b127-2e1b849c4222

bubnuoreka HOK
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-
9d75-b1d6fd53e2c6

bu6imoreka LIOK https://m.edsoo.ru/863ea8bc

PDIII https://resh.edu.ru/subject/lesson/3885/
bubnuoreka HOK
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-
9d75-b1d6fd53e2c6

PDIII https://resh.edu.ru/subject/lesson/3885/
bubmunorexa HOK
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-
b127-2e1b849c4222

PDIII https://resh.edu.ru/subject/lesson/5390/

PDIII https://resh.edu.ru/subject/lesson/5395/
bubimoreka [IOK https://m.edsoo.ru/863ea48e

MO3HABATEIHHYIO
MOTHUBAIIHIO ITKOJIbHUKOB;
® TIPOCKTUPOBATH YPOKH C
BKIIFOYCHHEM B YPOYHYIO
JeSTeIbHOCTh IH(POBBIX
00pa30BaTEeIbHBIX
pecypcoB;

® MPUMEHSATH  HWIPOBBIE
dbopMBI  ypOKa C LEJIbI0
CTHUMYJIUPOBATh
MMO3HABATEIHLHYIO
MOTHUBAIIUIO TKOJIbHUKOB;
® IIPOCKTUPOBATH YPOKH C
BKJIFOYCHHEM B YPOUYHYIO
JESTEIbHOCTh IUPPOBBIX
o0pa3oBaTeIbHBIX
pEeCypcoB;

® aKTHBHW3UPOBATH
MMO3HABATEIHLHYIO
JESTeNbHOCTh  YYalTuXCs
qyepes WCTIOJIb30BaHHE
3aHMMAaTENIbHBIX
SIIEMEHTOB Ha YPOKE;

® aKTHUBH3UPOBATH
MO3HABATEIHHYIO
NCSATEIHOCTh  YYalTUXCs
qyepes UCIIONIb30BaHUE
3aHUMATEIIbHBIX
AIIEMEHTOB Ha YPOKE;

® WHUIUUPOBATH

o0cyXIeHHne 3HAYNMON
IS YUaIIuXcs
nHpopmaruu;

¢ OPraHU30BbIBATH
HWHTCJUICKTYAJIbHBIC WIPBI,

CTUMYIIUPYIOLIUE




Tema 5. IlponcxoxkaeHue yeaoBeka — anTponorenes (10 yacos)

40 AHTPOIIONOIUs — HayKa O 4eJI0BEKE 1 bubmmoreka LIOK https://m.edsoo.ru/863eac2c

41 PazButre npencraBiieHUN O IPOUCXOKICHUN 1 bubnmnoreka HOK
YeoBeKa https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-

42 MecTo 4eroBeKa B CUCTEME OPraHUYeCKOro 1 a329-6de2fal01073
mupa. JlaGoparopnas pabora «l3ydeHnue bubnnoreka LHOK
0COOCHHOCTEH CTPOCHHUS CKEJIETa Ye/IOBEKA, https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-
CBSI3QHHBIX C IPSAMOXOKIEHUEM) 8d0b-f2f170126ffb

43 JIBHOKYIIME CUIIBI aHTPOIIOrEHE3a 1 bubnuorexa LIOK

44 COOTHOIIEHHE OHOJIOrMUECKIX " 1 https://lesson.edu.ru/lesson/375dd554-099c¢-409f-
COIMANBHBIX (PAKTOPOB B AHTPOIIOTEHE3E 846a-4c30dc63346d

45 OCHOBHBIE CTaJIMU AHTPOIIOTEHE3a 1 bubmorexa HOK

46 TaleoreHeTHKA M MAIeOreHOMUKA 1 https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-

47 | DBOMIONKUS COBPEMEHHOTO YENOBEKA 1 bOcb-607d35bebf80 _

48 | Yenoseueckue pachl. IIpakTuueckas pabora 1 POIII https://resh.edu.ru/subject/lesson/3906/
«3ydeHre  DKOJOTHYECKUX  aJarTariiid bubmuoreka LHOK
YeoBEKaY https://lesson.edu.ru/lesson/375dd554-099¢-409f-

49 MexIuCIuIIMHapHbIE METObI 1 846a-4c30dc63346d
AHTPOMONOTHH bubnmnoreka HOK

https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-
bOcb-607d35bebf80

bubmnoreka HOK
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-
a4e9-5ab6cae58048

POIII https://resh.edu.ru/subject/lesson/3906/

Tema 6. Jxos0russ — HayKa 0 B3aMMOOTHOLICHHUSIX OPTaHM3MOB U HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kaouieil cpenoi

MMO3HABATCIIbHYIO
MOTHUBAIIMIO IKOJBHHUKOB,
¢ OpPraHU30BbIBATH

HpCI[MeTHLIe
oOpa3oBarebHbIC
CO6LITI/ISI JJIA yqaumxc;l C
IS N pa3BUTHS
MMO3HaBaTeIIHLHOMN u
TBOPYECKON aKTUBHOCTH;

L] peaJII/I30BI)IBaTI) Ha
YpOKax HIPOBBIE
MPOLIETyPHI;

® CTUMYJIMPOBATh
MOBBIIIATH YPOBEHD
KOMITETEHTHOCTH
y4amuxcs gepes
MIPAKTUYECKYIO

NesTeNIbHOCTh (B TOM
Yucae YMEHHUS YUUTBCS Y
JPYTHUX JIIOfEH ),

® IPUMEHATh KOMaHJIHYIO
paboTy Ha ypoKax ¢ IeJbI0
(dbopmMupoBaHus
KOMMYHUKATHBHOM
KOMIETECHITUH YUaIIUXCs;

® JIEMOHCTPHUPOBATH

(3 yaca) YBOXEHHE K Tpyly H
50 3apokJIeHHE U Pa3BUTHE SKOJIOTHU 1 PO https://resh.edu.ru/subject/lesson/5392/ pesynbTaraM  TPYIOBOI
51 | Meroxsl skomoruu. JlaGoparopras pabota 1 Bubnmorexa HOK | nesrensrocty;
«3yuenune METOIOB DKOJIOTHYECKUX https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db- e (DOPMHPOBATL HABBIKH
UCCIIEJOBAHUI 807e-85928f9110ee pedmexcny;

52 3HayeHre DKOJOTMUECKMX 3HAHMH  Juis 1 PO https://resh.edu.ru/subject/lesson/5392/ e CTHMYTHPOBATE
YeJI0BeKa MOTHBAIIUIO K H3YYCHHIO

Tema 7. Opranusmsl u cpena oduranus (9 yacon) npeaMeTa  MOCPEICTBOM
53 DKoJorHueCKue GaKTopPhI 1 bubnunorexa [IOK https://m.edsoo.ru/863eafec TIPOBEICHIS yaeGHO-
54 Abuornueckne  ¢aktopel. CBer  Kak 1 bubaunorexa I{OK https://m.edsoo.ru/863eb10e

skosiorndeckuii  (akrop. JlaboparopHas bubmmoreka LITOK https://m.edsoo.ru/863eb10e




pabora  «BpIsfBIeHHE  NPHUCTIOCOOICHHIMA
OPraHU3MOB K BIMSHHUIO CBETa»

bubaunorexa I{OK https://m.edsoo.ru/863eb10e
bubmmoreka LIOK https://m.edsoo.ru/863eafec

55 Abunorndeckue (aktopbl. Temneparypa Kak 1 PO https://resh.edu.ru/subject/lesson/2490/
skosoruyeckuit  (akrop. Jlaboparopuas bubnnoreka HOK
pabora  «BplsBIeHHE  MPHUCIIOCOOICHHIA https://lesson.edu.ru/lesson/05e291c0-7a9¢-47f1-
OPraHM3MOB K BIIMSIHUIO TEMIIEPATYPhI» b47b-1fdfe35400ed

56 AbunoTtnyeckue (GaxkTopsl. BraxxHOCTh Kak 1 bubnuorexa [MOK
skostormyeckuii  (akrop. JlaGoparopHas https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-
pabora «AHAaTOMHYECKHE OCOOCHHOCTHU 8b70-9771d8e0da5¢
pacTeHUN U3 Pa3HBIX MECT OOUTAHUS bubmmoreka LIOK https://m.edsoo.ru/863eb348

o7 Cpenpl 00MTaHHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznennsie pOpMbI OpraHU3MOB 1

60 buotnueckue GakTopbl 1

61 3HaueHre OHOTHYECKUX B3aUMOIECHCTBUI 1
JUI CYIIECTBOBAHUSI OPTaHU3MOB B Cpeie
oOuTaHus

Tema 8. Jxos0rust BUA0B U nonyasiuuii (9 yacon)

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1 bubnuotexa HOK
HONYISIAN https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-

63 OcHOBHBIE HOKa3aTenn HOMYNSALUN: 1 807e-85928f9110ee
YHCJACHHOCTh, IUIOTHOCTh, BO3pacTHAs U PDIII https://resh.edu.ru/subject/lesson/5501/
10JIOBast CTPYKTYpa PBUI https://resh.edu.ru/subject/lesson/5501/

64 OcHOBHBIE NIOKa3aTesn HOMYJIALNN: 1 bubmmorexa [MOK
POKIaEMOCTh, MPUPOCT, TEMIT  POCTa, https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-
CMEPTHOCTh, MUTPAITUH bc73-8991f6efdc7b

65 DKOJIOTMYECKas CTPYKTypa HOIYJISIHH 1 PO https://resh.edu.ru/subject/lesson/5501/

66 JlmHaMuKa MONYISIINH U €€ PEeryIsius 1 bubnmoreka HOK

67 KpuBblE pOCTa YHCICHHOCTH IOMYIISIIHN. 1 https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-

68 KoJIOrHUecKas HUlA Braa. JlaGoparopHas 1 PO https://resh.edu.ru/subject/lesson/4953/
pabota «lIpucnocobneHus: ceMsiH pacTeHU bubmmoreka LHOK
K PacCeNCHUIO» https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-

69 By Kak cucteMa MomyJIsiuii 1 adf9-520525b609aa

70 3aKOHOMEPHOCTH TIOBEJCHUS ¥ MHIPALHil 1 bubmiorexe [HOK

KHUBOTHBIX

https://lesson.edu.ru/lesson/02744494-8497-4551-
9af8-d03a5ae969e9

pa3BIeKaTeIbHBIX
MEpOIPUATHIA;

® OpraHU30BBIBAThH
ydyacTue€ B  KOHKYypcax,
HAy4YHO-TIPAKTUYECKUX
KOH(epeHIusX,
MHTEJUIEKTYalbHBIX UTPaX;




Tema 9. Jkos0rust coodmecTB. Ikojg0rudeckne cucrembl (12 yacon)

71 Co00111eCTBO OPraHU3MOB — OHOIICHO3 1

72 DKOCUCTEMA KaK OTKPBITasl CUCTEMA 1

73 KpyroBopoT BemiectB M MOTOK JHEPTUU B 1
IKOCHCTEME

74 OcHOBHBIE TOKA3aTeIN SKOCUCTEMBI 1

75 DKOJIOTUYECKHUE TUPAMMU/IBI 1

76 V3MeHeHust coo0IIecTB — CYKIIECCHH 1

77 [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI 03€P 1
U peK. DKOCHUCTEMBI MOPEH U OKEaHOB

78 [IpupoagHble  3KOCUCTEMBI.  DKOCHCTEMBI 1
TYHJIP, JIECOB, CTEIIEH, ITYCThIHb

79 AHTPONIOTEHHBIE YKOCUCTEMBI 1

80 Ypboskocucremsl. [Ipaktuueckas pabora 1
«M3yuenne u onrcanue ypo0IKOCHUCTEMbBI»

81 3aKkOHOMEPHOCTH (HOPMHUPOBAHUST OCHOBHBIX 1
B3aMMOJEHUCTBUI OpTraHU3MOB B
IKOCHCTEMaX

82 MexaHu3sMbl ~ BO3IEUCTBUSL  3arpsi3HEHUI 1
pa3HBIX THUIIOB Ha CyOOpPraHU3MEHHOM,
OpTaHU3MEHHOM, MOMYSIIUOHHOM u

HDKOCUCTEMHOM YPOBHSX

bubnuoreka LHOK
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-
bc73-8991f6efdc7b

bubanoreka LHOK
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-
adf9-520525b609aa

bubmmoreka LIOK https://m.edsoo.ru/863eb46a

PO https://resh.edu.ru/subject/lesson/5501/
bubnuoreka HOK
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-
adf9-520525b609aa

bubnuoreka HOK
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-
99fa-10cef05e1d95

bubnunorexa [IOK https://m.edsoo.ru/863eb5fa

PO https://resh.edu.ru/subject/lesson/4953/
bubmnnoreka HOK
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-
ba2a-21a490fd5156

bubmnorexa HOK
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-
ba2a-21a490fd5156

bubmnnoreka HOK
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-
99fa-10cef05e1d95

bubimoreka [{TOK https://m.edsoo.ru/863eb5fa

Tema 10. Buocdepa — rmodaabHas 3kocucrema (6 4acoB)

83 bruochepa — obOmermmanerapHas 000I09Ka 1
3emun

84 VYuenue B. U. Bepnanckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYLIECTBOBAHMUS 1
o6rocdepnt

86 KpyroBopoTsr BEIIICCTB u 1
OMOTreOXMMHYECKHE IIUKIIBI

87 3oHanbHOCTH OHuocheprl. OCHOBHBIE OMOMBI 1

CYyLIN

bubmmoreka L{OK https://m.edsoo.ru/863ebb5e
Bubmnoreka LHOK
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-
93b2-73ab470d8568

bubmnorexa IOK
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-
9cc2-e7b8a2175dab

POIII https://resh.edu.ru/subject/lesson/5394/
bubmmoreka L{TOK https://m.edsoo.ru/863ebd16
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YeroitunBocTs 6uochepsl

Bubmunoreka LHOK
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-
9cc2-e7b8a2175dab

Tema 11. YesioBek u oxkpyxawmas cpena (14 yacon)
89 OKOJIOTUYECKHUE KPU3ZUCHI U UX IPUYHUHBI bubnmnoreka HOK
90 Bo3sneiicTBre denoBeka Ha brnochepy https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-
91 AHTpPOIIOTCHHOE BO3JICHCTBHE Ha aa94-126651e54ccc
PaCTHTENbHBIN U )KHBOTHBIA MHUP bubmmorexa LIOK https://m.edsoo.ru/863ebale
92 OxpaHa NPHUPOJIBI PO https://resh.edu.ru/subject/lesson/5499/
93 OcHoBHBIE IPHHIUIIBL YCTOMYMBOIO bubmorexa [HOK
PAa3BUTHS YETOBEUECTBA U IIPUPOJIEI https://lesson.edu.ru/lesson/dfdeeae5-bcOb-4b8d-
94 | PaumoHANbHOE NPUPONONONB30BAHHE 1 ae4f-beebecad09eb
COXpaHeHHe OHMOJIOTHYECKOro pa3zHoo0pasus bubnmmoreka HOK
Semun https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-
95 Hrorosas KOHTpOIbHAs paboTa ae4f-beebecad09eb _
96 AHanu3 KOHTPOIBHON paGoTsl. OGoGIEeHN e POUI https://resh.edu.ru/subject/lesson/5499/
no TtemMe «Mukpo3Bomonus U e Bubuorexa HOK
DPe3yIIBTAThI» https://lesson.edu.ru/lesson/c2cch94a-5b5d-4b61-
97 O0606menue no Teme «MakpodBoIIOLUS U €€ bS6b-cd15c7218d52
pe3ysIbTaThl» Bubmorexa HOK
98 O6o6menne 1o TeMe «IIPOMCXON/ICHHE H https://lesson.edu.ru/lesson/85e9b260-0018-458a-
pa3BUTHE KU3HU HA 3eMIIe) §e766-286103e5af16 [OK
99 0606 1 HOJINOTCKA
qu%BfIf: ﬁeaprOOH;:?;%;( POHEEOIIEHIE https://lesson.edu.ru/lesson/923chdce-4ef1-4295-
100 O06o6mIeHne 1Mo TeMe «DKOJIOTHS — HayKa O ]2676f-e268ad583002 OK
B3aMMOOTHOIICHUSIX OPTaHU3MOBY HoImoTeka !
101 | OBobmeniue o Teme «OpraHusMbl i cpesa https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-
e P P b127-2610849c4222
102 | O606mieHne MO TeMaM «IKOJIOTHUS BHJIOB U bubmmorexka HOK

nonynsuuity, «buochepa — mIobOanbHASA
JKOCUCTEMA»

https://lesson.edu.ru/lesson/375dd554-099¢-409f-
846a-4c30dc63346d

Bbubmunoreka LHOK
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-
807e-85928f9110ee

bubnmoreka HOK
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-
8b70-9771d8e0da5c¢




Bubmnoreka 1HOK
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-
93b2-73ab470d8568

HToro

102




Y4eOHO-MeTOTHIECKOE 00ecIeueHue
10 kaacc

Juis yqammxcs
1. Tepemor A.B., IlerpocoBa P.A. buosnorus. buonorudeckue mporecchl M CUCTeMbl; ynryojeHHoe m3ydeHue. 10 kmacc — M.: OO0 «MOIL]
«MHemo3uHay, 2023.

st yaurenst

1. Tepemor A.B., IlerpocoBa P.A. buonorus. buonorudeckue mpoueccsl U CUCTeMbl; yriyoneHHoe u3ydenue. 10 xmacc — M.: OO0 «UOL]
«MHuemo3uHay, 2023T.

2. TepemoB A.B., IlerpocoBa P.A. buonorus. buonorudeckue mporecchl U CHCTEMBI; ynryoieHHoe m3ydeHue. 11 kmacc — M.: OO0 «1O1]
«MHuemo3uHay, 2023T.

3. buonorus [Onekrponnsiii pecype]: B 31. / 1. Teinop, H.I'pun, Y.Crayr ; nox pen. P.Conepa — M.: «BMTHOM. JIaboparopus 3uanmii, 2013.

11 kaace

Jis yyammxest
1. Tepemo A.B., IlerpocoBa P.A. buonorus. buonoruueckue mnpoueccsl U CUCTeMbI; yriyoneHHoe uiyudenue. 11 kmacc — M.: OO0 «1OI]
«Muemo3uHay, 2023.

Jdas yaurenst
1. Tepemon A.B., IlerpocoBa P.A. buonorus. buonorudeckue npoueccsl U cucteMsl; yryonaeHHoe usydenue. 10 kinacc — M.: OO0 «MOL]
«Muemo3uHay, 2023r.
2. TepemoB A.B., IlerpocoBa P.A. buosnorus. buonorndyeckue mpouecchl M CHUCTeMBbI; yrayoiaeHHoe usydenue. 11 kmacc — M.: OO0 «1OIL]
«Muemo3uHay, 2023r.
3. buonorus [Dnexrponssiii pecype]: B 31. / 1. Teitnop, H.I'pun, Y.Crayr ; nox pea. P.Conepa — M.: «kBMHOM. Jlaboparopus 3nanwuii, 2013.



KoHTpobHO-N3MepUTETbHbIE MATEPUAJIBI
10 kaacc
WrtoroBast koHTposIbHAsS paboTa (MpuIaraeTcs)
11 knacc

Wrorosast koHTposIbHAsS paboTa (MpuIaraeTcs)



