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Pabouyas nporpamma mo dwonoruu (10-11 kiacest)

@ MO, yaurens, cocTaRMAIEro padoiyi MporpaMmMy;
Beprena Tarsana Muxafinosna,

YUHTENn QHITHEH 1 GHONGIHH, BRICHIAY
KBLTHHKAIHONNAY KaTEropiEs

11 bemorapeewii
2023 ron




PABOYASI IPOTPAMMA
(ID 457087)

yueOHoro npeamera «buosnorus. Yriy0JieHHbIH YPOBEHb»
st ooygaromuxcs 10 =11 kmaccos

[Iporpamma no yyeObHoMy mnpenmery «buonorusi» Ha ypoBHE CpelHEro oOuiero oopazoBaHus pa3pabOTaHa Ha OCHOBE
®denepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 ob6pazoanuu B Poccuiickoit ®enepanuny, PI'OC COO, Konueniuu
npenoiaBaHus yuyeOHoro npeamera « buoaorusy» U OCHOBHBIX TOJIOKEHUM (esiepanbHoi paboyelt mporpaMMbl BOCIIUTAHUS.

VYuebnsiii npeamer «buonorus» yriayonéuHoro ypoBHs uszydeHus (10—11 kmaccel) siBAsieTCS OAHUM M3 KOMIIOHEHTOB
npeaMeTHOM obnactu «EcTecTBeHHO-HAyYHBIC PEIMETHDY.

O6IIIC€ YUCJI0O 9aCOB, OTBCIACHHBLIX Ha HM3YYUYCHHUC OMoJIOTHH Ha YFHY6JICHHOM YPOBHE CPCOHCTO O6HI€FO 06p2130BaHI/I$I,

coctaBisier 204 gaca: B 10 kimacce — 102 yaca (3

10 xkaace

gaca B Hezienro), B 11 kimacce — 99 vacos (3 waca B HEACHIO).

Tema ypoka

PernonasibHoe copep:xkaHue

XUMHUYECKUI COCTaB KIETKH.

Oco0OeHHOCTH XUMHUUYECKOTO COCTaBa KJIETOK KUBBIX OPraHu3MOB Ha EBpormeiickom
Cegepe.

(DOpMBI Pa3MHOKCHHUA OPraHU3MOB.

PervonannsHble 0COOEHHOCTH BOCIIPOU3BCACHUS OPraHu3MOB PA3HBIX
CUCTEMATUYCCKUX I'PYIIIL.

MyranuonHast u3MeH4YUBOCTh. [IpakTuyeckas pabora
«Mytanuuu y 1po30Quiibl (Ha TOTOBBIX
MUKpOTpenaparax)».

Bakneiimme MmyrareHsl ApXaHreJIbCKOW 00J1acTH UX UCTOYHHKH.

Mertoip1 cenekimoHHoM paboTel. JlabopartopHas pabora
«M3yueHne MEeTOZI0B CEJIeKIIUU PACTCHHID.

PaiionupoBanHbIe cOpTa paCTEHHUI U MOPOIbI JKUBOTHBIX APXaHTeIbCKOW 00JIacTH.

11 kiaace

Tema ypoka

PernonajbHoe copep:xanue

cDOpMI/IpOBaHI/Ie CHUHTETHYECKOMH TCOPHU 3BOJIIOLIUN.

Brinatonuecs: 6Monornyeckue OTKpbhITUS Ha TEPPUTOPUN ApXaHTeIbCKOM 00JIacTH.




Bupn, ero xpurepuu u crpykrypa. Jlaboparopnas padota |M3yueHue BUIOB KHUBOTHBIX U PACTEHUN APXaHTEIbCKON 00JIACTH C UCTIOJIb30BaHHEM
«CpaBHEeHHE BUJIOB TI0 MOP(OIOTHUECKOMY KPUTEPHIO».  |pa3IHMUHBIX KPUTEPUEB BUJA.

buonoruueckue puTMbl Crennduka neiictBus sxosorndeckux (akropos EBpomnetickoro CeBepa Ha OpraHusM.
Pernonansusie ocobeHHOCTH (poTOTIEpHOIM3MA U OMOJIOTUIECKUX PUTMOB.

Co00111ecTBO OpraHu3MOB — OMOIIEHO3. Paznoo0Opasue, 0COOEHHOCTH cOCTaBa U CTPYKTYphI OnoteHo30B EBponeiickoro
Cesepa. Tumbl nuieBbIX CBA3EH HAa IpUMepe OMOLIEHO30B ApXaHrelbCKOM 001acTH.

COILEPKAHUE OBYYEHUA
(mpakTHYecKas 4acTh y4e0OHOI0 coep;KaHus MpeaMeTa YCHJIeHa MAaTepUuaJIbHO-TeXHUYECKOoi 0a3oi
nentpa «Touka poctay)

10 KVIACC

ConepxaHue TPOTPaMMBbl, BBIJECICHHOE KypcusoM, HE BXOAUT B IPOBEPKY TOCYJAPCTBEHHONW HWTOTOBOM aTTeCTalluH
(T'HA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHasi OWojorHsi — KOMIUIEKCHass Hayka. KpaTkas wucTtopus pa3BuTHsS Owojorud. buojornueckue Hayku u
u3ydaeMble UMM MpoOsieMbl. DyHIaMEeHTAIBHBIC, PUKIIAHBIC U IIOUCKOBBIC HAYYHBIC HCCIICIOBAHUS B OMOJIOTHH.

3HadueHue OMOJOTHH B (HOPMHUPOBAHUHM COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTuUHBI Mupa. IIpodeccuu, cBszaHHBIC €
Owosiorueii. 3HaueHWe OWOJOTMM B TIPAKTUYECKOM JEATCIbHOCTH YEJIOBEKA: MEJIUIIMHE, CEJIbCKOM XO3SHCTBE,
MPOMBIIIIEHHOCTH, OXPaHE TPUPO/IBI.

JdemoHcTpanuun

IToptpersl: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'. Menaens, B. W. Bepranckuid,
. I1. ITaBnos, 1. 1. Meunukos, H. U. BaBunos, H. B. TumodeeB-Pecorckuit, /[x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuter u cxembl: «CBsI3b OMOJIOTHU C IPYTUMHU HayKamuy, «CucteMa OMOIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTeMbl U UX U3yUYEHHE




XKusble cucteMbl Kak npeaMer u3ydeHuss Ouosnoruv. CBONCTBA MKUBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa,
JUCKPETHOCTb M LEJIOCTHOCTh, CJIOXKHOCTb MW  YHOPSAJOYEHHOCTH CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHU3aLMs,
CaMOBOCIIPOM3BEACHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTD, POCT U PAa3BUTHE.

YPpOBHM OpraHu3aly >KUBBIX CHUCTEM: MOJIEKYJSIPDHBIM, KIIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, IIOIYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHoreoneHoTHYECKUi), OnocepHsiid. Ilponeccel, npoucxoasdiire B )KUBbIX cuctemMax. OCHOBHBIE
npu3Haku *kuBoro. JKu3Hp kak ¢popma cyliecTBoBaHUS MaTepud. Hayku, u3ydaromiye »KuBble CUCTEMbl Ha Pa3HbIX YPOBHIX
OpraHU3alUH.

N3yuenue xuBbix cucteM. Metonbl Ouonorndyeckoil Hayku. HaOmionenue, usmepeHue, dKCIEpUMEHT, CUCTEMaTH3allus,
MeTtaaHann3. [loHsTHE 0 3aBUCMMOM M He3aBUCHUMOW nepemeHHo#. [InanupoBanue skcnepuMenTa. [locTaHOBKa U MpoBepka
runore3. HyneBas rumnote3a. IloHstue BbIOOpKM M €€ nocToBepHOCTh. Pa3Opoc B Ouonornuyeckux maHHbIX. OrleHka
JOCTOBEPHOCTH TOJTYYEHHBIX PE3yJIbTATOB. IIpMUMHBI MCKa)KEHUSI PE3YNBTATOB JKCIEpUMEHTA. [IOHATHE CTAaTUCTUUYECKOTO
TecTa.

JemoHcTpanumn

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKYU KU3HWY, «bronornueckue cucteMol», «CBONCTBA JKUBOW MaTepUun», «Y pOBHU
OpraHu3aluu KUBOU MpUpOAbD», «CTpOEHUE KUBOTHOM KIIETKW», « TKaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOIO
opranusMay, «buoreonenos», «buocdepay, «MeTobl U3yUeHHUS KUBON TPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000pYAOBAHUE /JIsl IPOBEACHUS HAOIIOIEHUH, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnosib3oBaHKe pa3IMUHBIX METOAOB IIPU U3YUEHUHU KUBBIX CHCTEM.

Tema 3. buoJsiorus kjierkn

Kietka — cTpykTypHO-(DYHKIIMOHATBHAS eAUHUIIA XUBOTO. VcTopus oTKphITHS KieTkd. Paboter P. I'yka, A. JleBeHryxka.
Knerounas teopus (T. lIBann, M. neiinen, P. BupxoB). OCHOBHBIE MMOJOKEHHUSI COBPEMEHHOM KJIETOYHON TEOPHUH.

MeTonbl MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHM: MHUKPOCKOMUS, XpomaTtorpadwus, 3JeKTpodopes, MeTo] MedYeHBIX
aToMOB, Au(depeHIranbHOe LEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @ UKCUPOBAHHBIX KIEMOK.
OnexTpoHHast MUKpocKkonusi. Kongokanvhas mukpockonus. Bumanvhoe (npudicuznernHoe) uzyyerue Kiemox.

JdemoHcTpanuun

IToptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuipl U cxeMbl: «CBETOBOM MUKPOCKOM», « DIIEKTPOHHBIM MUKPOCKOID, «VIcTOpHst pa3BUTHSI METOI0B MUKPOCKOITUM.

ObopynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUaTbHBIX KIETOK.



IIpakTuueckass  paGora  «/3ydyeHue  METOAOB  KJIETOYHOM  Ouonoruu  (xpomarorpadus,  d1eKTpodopes,
¢ depenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMUYECKUNA COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOAJIEMEHThl. Boa u €€ poib Kak pacTBOPUTENSA, pearcHra,
y4acTue€ B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETrYyJsiuuu. MuHepanbHble BEIeCTBa KJIETKU, UX Ouosiornyeckasi pojib. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BelIecTBa KJIETKU. buonormdeckue mnoiaumepbl. benku. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTpyKTypbl
O0enkoBoil Mosekyibl. [lepBuunas cTpykrypa Oenka, MenTUIHAS CBS3b. BTopuuHas, TpeTU4YHas, YETBEPTUUHAS CTPYKTYPHI.
Henatypanus. CoiictBa 0enkoB. Knaccudukanus 6enkoB. buonornueckue pyHkium 6enkoB. [IpuoHul.

VYrneBoasl. MoHOcaxapuapl, Aucaxapuabl, OJUrocaxapujibl U mojucaxapuibpl. OOmMIA TUIaH CTPOECHUS U (PUBHUKO-
XUMHYECKUE CBOMCTBA yrieBoaoB. buonornyeckue GpyHKIMM YTriIeBOIOB.

Jlunuael. ['mapodunsHo-ruapodoOHbie cBoiicTBa. Knaccudukamus nununoB. Tpurnunepuabl, ¢(ochOomUnuabl, BOCKH,
crepousibl. buonoruueckue ¢ynkuun aunugos. OOmme cBocTBa OMONOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Ctpoenne HykiaenHOBBIX KUCIOT. Hyknmeotuasl. [IpuHIMIT KOMIUIEMEHTapHOCTH.
[TpaBunio Yapradda. Ctpykrypa JJHK — nBoitHas cnupans. MectoHaxoxaenue u ouonorudeckue pynkuun JJHK. Bumbr
PHK. ®yukuuu PHK B kietke.

Crpoenne w™onekynasl AT®. Makpospruueckue cBsi3u B Moiiekyine AT®. buonornueckne dynkauun ATO.
BoccranoBnenHbie epeHOCUMKH, UX GYHKIMH B KIeTKe. /pyeue Hyxkneozuompugocghamor (HTD). CexBenupoBanue JIHK.
Memoowbl cenomuxu, mpancKpunmoMuKu, NPOmMeoMuKU.

CrpykrypHass OuoJIOTHS: OMOXMMHYECKHE M OMO(HU3NYEeCKHe HMCCIIENIOBAHHUS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPBI
ouomMonexkyn. Modenupogsanue cmpykmypol U @QYHKYUl OUOMONEKYL U uUx Komniexcos. Komnviomephwili ouzaiin u
OpeanudecKuil CuHme3 OUOMOJIEKY U UX HeNPUPOOHbLIX AHATO208.

JdemoHcTpanuun

IToptpetsi: JI. ITomunr, Ix. YorcoH, ®@. Kpuk, M. Yunkuuc, P. @pankiun, @. Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKUBOM ITPUPOAE», «PacnpeneneHne XuMUYECKUX SIIEMEHTOB B
YKUBOU IIPUPOJE.



Tabmuipl u cxembl: «llepuonnueckas TabnuIla XUMUUYECKUX 3JIEMEHTOBY», «CTpoeHHEe MOJIEKYJbl BOAbDY, «BelectBa B
cocTaBe oOpraHuzMoB», «CTpoeHHe MOJIeKyJbl Oenka», «CTpyKTypbl O€IKOBOH MONEKyNIb», «CTpOE€HHUE MOJEKYI
yIieBo10B», «CTpoeHre MOJIEKYJ TUIUA0BY, « HykienHoBbie KUCIOTHDY, «CTpoeHue Monekyiabl ATDy.

O6opynoBaHue: XuMudeckas 1nocyzia 1 000pyJ10BaHue.

JlabopaTopHasi padora «OO0HapyKeHHE OCIKOB C TOMOIIBI0 KAYECTBEHHBIX PEAKIIUII».

JlabopatopHas padora «lVccnenoBanne HyKJI€MHOBBIX KHCIOT, BBIIEICHHBIX U3 KIIETOK Pa3IUYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKIUH KICTKH

Tunsl KIETOK: SyKapuoTHuecKasi U npokapuoruyeckasi. CTpyKTypHO-(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapruoTuyeckon kiaeTku. Knerounas crenka 6aktepuil u apxeil. OcCOOEHHOCTH CTpOEHUs TeTepoTpodHON U
aBTOTPOGHON MPOKAPUOTUUECKUX KIETOK. MeCcTO U posib MPOKapUOT B OUOIIEHO3aX.

Crpoenre U (YHKIHMOHMpPOBAHUE dyKapuoTHyecKoM kieTku. [lnazmarnueckass memOpana (tuiazmanieMmma). CTpykTypa
TU1a3MaTUYecKoil MeMOpaHbl. TpaHCHIOPT BEIECTB Yepe3 MIa3MaTHYeCcKyt0 MeMOpaHy: naccuBHbIN (Auddy3us, o0aeryénnas
nuddy3us), akTUBHBIN (TIEPBUYHBIA M BTOPUYHBIA aKTUBHBINA TpaHcnopt). [lonynponumaemocts MemOpanbl. PaboTta Hatpuii-
KaJMEeBOTO Hacoca. DHAOLUTO3: MUHOIUTO3, (paromuTo3. Dx3o1uTto3. Kineroynas crenka. CTpykTypa U QYHKIIMH KJIETOYHON
CTEHKHU PacTeHH, rpruOoB.

Huronnasma. Lurozons. Lurockenet. [Bmxkenue nuroriazMbel. OpraHounbl kieTkd. OgHOMEMOpaHHBIE OPTraHOUIbI
KJIeTKu: 3HporazMaruyeckas cetb (OIIC), anmapar ['oabmxu, JHU30COMBI, UX CTpoeHHe Hu (yHKUUHU. B3anumocBs3b
OJIHOMEMOpPaHHBIX OpraHONA0B KJeTKU. CTpOoeHHE TPaHyJISPHOTO peTuxkyinyma. Mexanuzm Hanpaenenus oenxos 6 JIIIC.
CuHTe3 pacTBOPUMBIX OelnKoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['maakuii (arpaHyJsIpHBIN) SHIOIMIA3MATHYECKUN PETHK YIIYM.
Cexperopnas ¢bynkuus anmnaparta ['onbmxu. Moouguxayusa denxos 6 annapame I'onvoscu. Copmuposka benxkoe 6 annapame
Tonvoorcu. TpaHCTIOPT BEIIECTB B KJIETKe. Bakyonu pacTuTenbHbIX KieToK. Kiterounsiit cok. Typrop.

[lonyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHAPUHU, TUIACTUIBL. [Ipoucxodcoenue MumoxoHOputi u niacmuo.
Cumbuocenes (K.C. Mepeaxckosckuui, JI. Mapeynuc). Ctpoernne ¥ (PYHKIUM MUTOXOHApHA W 1iactui. [lepBuunbie,
BTOPHUYHBIE U CIOXHBIC TIACTHABI (POTOCHHTE3UPYIONINX AYKAPHOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JEHKOTIIACTHI BBICIITUX
pacTEHUMN.

HememOpannsie opranouasl kinetku CrtpoeHne W GYHKIUM HEMEMOpPAaHHBIX OPTaHOUIOB KJIETKA. PuOOCOMBI.
IIpomescymounvie gunamenmol. MukpodunameHTsl. Akmurogvle Mukpoguiamernmsi. MBIIEUHBIE KICTKH. AKMUHOBbIe
KOMNOHeHmMbl HeMbluleuHblx Kiemok. Mukporpyoouku. Kinerounsiii nieHTp. CTpoeHHE W BHKEHHE KTYTHKOB U PECHUYCK.



MukpoTpybouku uurtoruiasmel. LleHTpuons. berku, accoyuuposaunvie ¢ Mukpoguiamenmamu u MUKPOMPYOOUKAMU.
Momopnuvie benxu.

Anpo. OGonouka sipa, XpOMaTHUH, KapuoIUla3Ma, SIAPHIIIKA, UX CTpoeHUE U (yHKIUHU. SnepHbId OETKOBBIM MAaTpPHKC.
[IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B MHTEp(A3HOM siApe. Dyxpomamun u cemepoxpomamun. benku XxpoMaTuHa —
TUCTOHBI. /[unamuka s0epHou 000104KU 8 Mumo3se. Hoepubviii mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK AYKapUOT (pacTUTEIBHOM, J)KUBOTHOM, TPUOHOI).

JemoHcTpanuun

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuipl u cxeMbl: «CTpoeHUE PYKAPUOTHUECKON KIETKU», «CTpOCHHE KUBOTHOU KIETKN», «CTpoeHHe pacTUTEIbHOMN
KIETKN», «CTpoeHue MUTOXOHAPUNY, «Sapoy, «CTpoeHre NpOKapuOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl pacTUTEIbHBIX, KUBOTHBIX KIIETOK, MHKPOIpEnapaThl
OakTepuaIbHBIX KJIETOK.

JlabopaTtopHas padora «/3yueHue cTpoeHus KJIETOK PA3IMUYHBIX OPTaHU3MOBY.

IIpakTnuyeckas padora «3ydyeHre cBOWCTB KIETOYHON MEMOpaHbI».

JlabopaTopHas padora «lVccienoBaHue m1a3Moin3a U JEMIa3M0JIN3a B PACTUTEIbHBIX KIETKAX).

IIpakTuueckas padora «/3yyeHue NBHKEHUS LIUTOIUIA3Mbl B PACTUTENIBHBIX KIIETKAX.

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE YJHEPTUH B KJIeTKE

AccuMuIISIUA U JUCCUMUISIIUS — JIB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BelecTB: aBTOTPO(HBINA U TeTepoTPOHBII.
VYyacte kucimopoza B OOMEHHBIX Tpolieccax. JHepreTudyeckoe obecrneueHue kineTku: npespaimieHne AT B oOMeHHBIX
nporeccax. DepMEHTATUBHBIM XapakKTep pPEakIuid KIeTOYHOTo MeTraboysm3ma. DepMeHTh, UX CTPOEHHE, CBOMCTBA H
mexanu3M nerictBus. Kopepmentol. Otnnunst GepMEHTOB OT HEOPraHUYECKUX KaTau3aTOpOB. belku-akTuBaTopsl U OEIKU-
UHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIUNA OT pa3IUnYHBIX (HaKTOPOB.

[lepBuYHBINM CUHTE3 OpPraHMYECKUX BEHIECTB B KiIeTKe. DOTOCHUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU (DOmocuHmes )
baxkmepui. Ceemocobuparowjue nueMeHmsvl U HUSMEHMbl PeaKyuoHHo2o yeumpa. Ponb XIOpOIUTACTOB B MpoIlecce
¢otocunTeza. CBetoBas u TeMmHoBas (a3pl. Pomoowvixanue, Ci., Csa. u CAM-munvi gpomocunmesa. IIponyKTHBHOCTH
dotocunTe3a. Bnusane pa3nuyHbix (aKTOPOB Ha CKOPOCTh (hOTOCHMHTE3a. 3HaUYeHHE (POTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB: HUTpUPUUUpYIOLIUE OakTepuu, Kelne300aKTepuu,
cepobakTepuu, BOJOPOAHbIC OaKTeprH. 3HAUCHHE XEMOCHHTE3A.



AHa’poOHbIe Opranusmbl. Buasl Opoxenus. IIpoaykTel Opo’keHUsS M KX MCHOJIB30BAHHE YEJIOBEKOM. AHA’pPOOHBIE
MUKpPOOpPIraHU3MbI KaK OOBEKTbI OMOTEXHOJOTHH U BO3OYAUTENN OOJIE3HE.

AdpoOHBIE OpraHu3Mbl. OTambl 3HEpreruyeckoro oomena. lloaroroBurenpHblid 3tam. [nukonuz — OeCKUCIOPOIHOE
pacLIEIJIEHNE TITOKO3BI.

buonoruyeckoe oxkuciaeHue, WIM KIETOYHOE AbixaHue. Ponb MUTOXOHApPUN B mpolLeccax OMOJOTHMYECKOrO OKHCIICHHS.
Huxnuaeckue peakuuu. OxkucnutenbHoe GpochopunupoBanue. Inepeus membparnto2o epaouenma npomonos. Cunmes ATD:
paboma npomonnoti AT®-cunmazel. llpeumyiecTBa a’poOHOTO NYTH OOMEHA BEIIECTB MEpea  aHadPOOHBIM.
O} heKTUBHOCTH SHEPreTUUECKOTr0 OOMEHa.

JdemoHncTpanuun

Ioptpersr: Jx. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuid, B. A. Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupt u cxembl: «DoTocunHTes», «Heprernueckuit oodmen», «buocunres Oenka», «CtpoeHue QepMeHTay,
«XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBaHUE /JIsl PUTOTOBICHUS MOCTOSSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padoTa «/3yueHrue KaTaTUTHIECKON aKTUBHOCTH (PePMEHTOB (Ha MPUMEPE aMIIIa3bl WIIM KaTajaasbl)».

JlabopatopHas pabora «/3ydyeHue pepMEHTaTUBHOTO paCIICIUICHUS TEPOKCHIA BOJIOPOJA B PACTUTEIBHBIX U )KUBOTHBIX
KIJIETKaX)».

JlabopaTtopHas pa6ora «CpaBHEeHHE MPOIIECCOB POTOCUHTE3A U XEMOCHHTE3a.

JlabopaTtopHnas pa6ora «CpaBHEHHE MMPOIIECCOB OPOKEHUS U JTBIXaHUSD.

Tema 7. HacinencrBeHHass uH(popManus M peajin3amus €€ B KIeTKe

Peakunn wmaTpuuHoro cuHre3a. I[IpUHIMI KOMIUIEMEHTApPHOCTH B pEaKUMSIX MAaTPUYHOrO CHUHTe3a. Peanuzanus
HACJIEJCTBeHHONW mHpopMaluu. ['eHeTrndecKkuil Ko, ero cBoictea. Tpanckpunius — Matpuunbiii cuHTe3 PHK. TlpunHiume
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPALIETBHOCTh, AaCUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢
sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpaucnsuus u e€ sransl. Yyactue tpancnoptHbix PHK B GnocunTese 6enka. Ycnous 6uocuntesa 6enka. KonupoBanue
aMuUHOKHUCIO0T. Pok pubocoM B OnocuHTe3€e Oenka.

Cospemennvlie npeocmagnenus o cmpoenuu 2enog. OpraHuzanusi T€HOMa y MOPOKApHOT MU 3yKapuoT. Perynsaums
AKTUBHOCTHU IeHOB y npokapuoT. ['unore3a onepona (®. Kako0, 7K. Mano). Moaexynsapuvie mexanuzmvl 5KCnpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezyrayuu padomsi 2enog. Perynsiuss oOMEHHBIX MpOIECCOB B KieTke. KiueTouHslit
rOMeOCTa3s.



Bupycbl — HekietouHble (GOpMBI KU3HU M OOnHMratHble mnapa3utbl. CTpoeHUE TMPOCTBIX M CIOXKHBIX BHUPYCOB,
peTpoBupycoB, OaktepuodaroB. Kusnenmnwiti yuxn JIHK-codepowcawux eupycos, PHK-codepocawux eupycos,
baxmepuogazos. Obpamnas mpancKpunyus, pegepmasd, unmezpasd.

BupycHsie 3a00neBanus yenoBeka, ;kuBoTHbIX, pactenuil. CIIN, COVID-19, counanbHble 1 METULUHCKUE TPOOJIEMBI.

buoungopmamura: uumecpayus u ananuz oOonvwux maccugog («bigdatar) cmpykmypuwvix Ouonocudeckux OAHHbIX.
Hanomexnonoeuu 6 ouonoeuu u meouyune. llpoepammupyemvole gpynxkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.

JemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabnuiel u cxeMbl: «bruocunTes 6enkay, «I'eHeTnueckuit koa», «Bupycer», «bakrepuodarmy.

IIpakTuuyeckas padora «Co3iaHue MOJIEIIA BUPYCAY.

Tema 8. ) KusHeHHbII MUKJ KJICTKHU

Knerounsrii nukin, ero mepuoasl u peryisuus. WHTepdasza m muto3. OCOOGHHOCTH MPOIECCOB, MPOTECKAMIINX B
untepdaze. IloaroroBka kimerku Kk  jAeneHuto. [IpecuHrernyeckuii  (MOCTMHUTOTHUYECKWN), CHHTCTHUYECKUU W
MOCTCUHTETUYECKUH (IPEMUTOTUUYECKHI) TEPHOIbI HHTEP(A3BI.

Matpuunbiii cunte3 JAHK — perumkanus. Ilpunouner perukanum JIHK: xomruiemMmeHTapHOCTD, MOJTYKOHCEPBATUBHBIN
CUHTE3, aHTUnapamienbHocTh. Mexanusm permkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. TenoMepsl U Tenomepasa.
XpOMOCOMHBIN HAOOP KIETKU — KapuOoTUIl. J(MITOMAHBINA W TaluIOuIHBIA Ha0OpHl XpOMOCOM. ["'OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XpOMOCOMBL.

Jlenenue kineTtku — Muto3. CTaaAuu MUTO3a U MPOUCXOMSIINE B HUX Ipolecchl. Tunbl MuTo3a. KapuoknHes U IUTOKUHES.
buonornueckoe 3HaUeHHE MUTO3A.

Perynsnus MUTOTHYECKOTO ITMKIIA KIIeTKH. [I[porpamMmMupyemas kiaeTouHasi THOeb — aromnTo3.

Krnerounoe sipo, XxpoMocoMbl, (YHKIIMOHATbHAS TeHOMUKA. Mexanuzmol npoaugepayuu, ougpeperyuposku, cmapenus u
eubenu knemox. «Lugpposas knemrxay — buoungopmamuueckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanumn

Tabmump! 1 cxeMbl: « KU3HEHHBIN UK KIETKH», «MuTo3y, «CtpoeHue xpoMocomy, «Permmukamus JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHas pabdora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTtopHas padora «Habmronenre MuTo3a B KIETKaX KOHUYMKA KOPEITKa JIyKa (Ha TOTOBBIX MUKPOTIpETapaTax)y.

Tema 9. CTpoeHue n pyHKUNH OPraHU3MOB



buonorunyeckoe pazHooOpasue opraHuzMoB. OJTHOKIETOYHBIE, KOJOHUAJIbHBIE, MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHMS U KU3HEAECATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB. bakTepuu, apxeH, OJHOKJIETOUYHbIE I'PUOBI,
OJTHOKJIETOYHBIE BOAOPOCIH, APYrUe NPOTUCTHI. KOJIOHManbHbIE OpraHU3MBI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHCTEMBI OpraHoB. OpraHusM Kak €IWHOE LENOE.
I'omeocras.

Tkanu pacteHuid. Tunbl pacTUTEIBHBIX TKaHEH: oOpa3oBaTesibHAs, MOKPOBHAs, MPOBOJSAIIAS, OCHOBHAs, MEXaHUYECKas.
Ocob6enHocTu cTpoeHus, GYHKIIMN U PacroIOKEHUsI TKAHEH B OpraHax pacTeHUH.

TkaHu >KMBOTHBIX W 4YEJIOBEKA. THUIBI >KUBOTHBIX TKAHEH: SNUTENHATIbHAs, COCAUHUTEIbHAS, MBIIICYHAs,, HEPBHAs.
Oco0OeHHocTH cTpoeHUs!, GYHKUUN U PACIIONIOKEHHS TKaHEH B opraHax *KMBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHblE M T€HEpPATUBHBIE OpraHbl pacTeHUid. OpraHbl M CHCTEMBI OpPraHOB >KMBOTHBIX M YEJIOBEKA.
@YHKIUHA OPTaHOB U CUCTEM OPIraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OZHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyHbI U
BHYTpPEHHUN ckeneT. CTpOEHUE U TUIIBI COEAUHEHUS KOCTEN.

JIBukeHrue OpraHu3MoB. JIBH)KEHHE OJHOKJIETOUHBIX OpPraHM3MOB: aMEOOMAHOE, >KTYTHKOBOE, pecHUYHOe. JIBUKeHHe
MHOT'OKJIETOUHBIX PAaCTEHUW: TPOIU3MBI M HACTUHU. JIBM)KEHHME MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA: MBIIICYHAs
cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmos. [loronienre Boabl, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB pacTeHUsIMHU. [luTanue :KUBOTHBIX.
BHyTpunonocTHoe W BHYTPUKIETOYHOE NuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTHEbl MUILEBAPUTEIHHOTO
Tpakrta. [InmesBapurenbHbie xenessl. [Iumesapurenpaas cucrema 4yeaoBeKa.

Jlpixanue opraHu3moB. JIpixanue pacteHuid. /[prxanue xkuBOTHBIX. Juddy3us razos dyepe3 moBEepXHOCTh KieTkU. KoxkHoe
neixanue. [[prxarenpHasi moBepXHOCTh. JKaOepHoe W J€rouyHoe nbixaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUS JIETKMX MO3BOHOYHBIX KMBOTHBIX. [[pIxaTenbHasi cucteMa yenoBeka. MexaHu3m
BEHTHWJIALIMY JETKUX y NTHUI U MJIEKONUTAOIUX. Perynanus apixanus. JlpixaTeabHble 00bEMBI.

TpaHcopT BemIECTB y OpraHUu3MoOB. TpaHCIOPTHBIE CUCTEMBI PaCTEHHUM. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas
cuctema u €€ opransl. KpoBeHOCHasl cucTeMa MO3BOHOYHBIX KUBOTHBIX U 4esioBeka. Ceple, KpOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBoobparienus. DBOIIOLMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Boinenenune y opranu3MoB. Beinenenue y pacteHuid. Boigenenue y xuBOTHbIX. CokpaTUTEIbHbIE Bakyoiau. OpraHbl
BbIIeNIeHNs. DWIbTpaIus, CEKperus u 00paTHOE BCACHIBAHWE KaK MEXaHU3MbI pa0OThl OPTaHOB BhineNeHUsA. CBSI3b MOJOCTH



TeJa ¢ KPOBEHOCHOW M BBIIEIUTEIBHONW CUCTEMAMU. BplielieHre y MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. Ctpoenune
u (yHKIHOHUpPOBaHKHE HEPpoHa. OOpa3oBaHUE MOUH y YEIOBEKA.

3amura y opraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuid M LUCThI MPOCTEUIIMX. 3alluTa Y
MHOT'OKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHOM M XMMUYECKOM 3aIAThl. DUTOHIUIBI.

3ammuTa y MHOTOKJIETOYHBIX >XKMBOTHBIX. [IOKpOBBI M WX NMPOU3BOAHBIC. 3aluTa OpraHuzMa OT Oosie3Heil. IMMyHHas
cuctema yesoBeka. KieTouHslil 1 ryMmopaibHblii HUMMYHHUTET. BpoxkaEHHBINA U TPpHoOPETEHHBIN cielupuIecKuii HUMMYHHUTET.
Teopust knoHanbHO-ceniekTUBHOrO uUMMyHHTeTa (I1. Opnux, ®. M. bepuer, C. ToneraBa). BocnanutenbHble OTBETHI
opranu3mMoB. Posib BpoXkIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU .

Pa3gpaxxuMoCTh U peryiasiius y OpraHu3MoB. Pa3ipaxuMoCTh y OHOKJIETOUYHBIX OpraHu3MoB. Takcucel. PazgpaxumocTs
U peryisiuus y pacteHuid. POcTOBBIE BelllecTBa U UX 3HAYCHHE.

HepBHas cucremMa u peduiekTopHas peryisuus y >kuBoTHbIX. HepBHas cuctema u e€ oTaenbl. DBOJTIOLUOHHOE YCI0KHEHNE
CTPOCHHSI HEPBHOW CHCTEMBI Y KUBOTHBIX. OTJEbI TOJOBHOTO MO3Ta IMO3BOHOYHBIX KUBOTHBHIX. Pediiekc u pediekTopHas
nyra. be3ycinoBHbIE U YCIIOBHBIE pe(IIeKCHI.

I'ymopanibHasg peryisiuvsi ¥ SHAOKPUHHAS CHUCTEMa >KUBOTHBIX M uelioBeka. JKeyie3bl SHIOKPUHHOM CHUCTEMBI U HX
ropMoHbl. JleiicTBue TOpMOHOB. B3auMoCBsA3b HEPBHOMW U SHAOKPUHHOU cucTeM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCcTpamumn

[Toptper: U. I1. I1aBmnos.

Tabmuupsl u cxembl: «OAHOKIETOYHBIE BOJOpPOCIN», «MHOTOKIETOUHBIE Boaopociny, «bakxtepum», «IIpocrteiimme,
«OpraHbl IIBETKOBBIX pacTeHU», «CHCTEMBI OPraHOB IMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEe CTpOEHUE HACEKOMBIX)»,
«Tkanu pacrenuit», «KopHeBbie cuctembl», «Ctpoenue crebiss», «CTpoeHne JTUCTOBOM TUIACTUHKHNY, « TKaHU KUBOTHBIX»,
«Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHass cuctemay, «/lpixatenpHas cuctemMa», «HepBHas
cucrteMa», «Koxa», «MpllieuHas cucrema», «BolaenurenpHas cucteMa», « QHIOKpUHHAs cucTeMay, «CTPOEHUE MBIIIIBD,
«Mmmynurer», «KumeynononoctHeie», «Cxema MuTanus pacteHuin», «KpoBeHOCHbIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruapb», «CTtpoeHue IutaHapumy», «BHyTpeHHee cTpoeHHe [0KAeBOro uepBs», «HepBHas cuctema poiO»,
«HepBHas cucrema srymkun», «HepBHas cucrema npecMmbikarommxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MIeKonuTaronmx», «HepBHas cuctema uenoBeka», «Pediexcy.

OGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpENapaThl OJHOKIETOYHBIX OPraHU3MOB, MUKPOIpPENapaThl TKaHEH,
PaKOBHMHBI MOJITIOCKOB, KOJUICKIIMA HAaCEKOMBIX, WIJIOKOXKUX, J>KUBBIC OSK3EMIUISIPhI KOMHATHBIX pPAaCTeHUH, TepOapuu
pacTeHUl pa3HBIX OT/AEJOB, BIIAXKHBIC MpENapaTbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIHMH O€CIO3BOHOYHBIX



KUBOTHBIX, CKEJEeT 4YeJOBeKa, O00OpyJOBaHUE MJisI JEMOHCTpPAllMd TOYBEHHOTO W BO3JYIIHOTO MHUTAHUS PACTCHUH,
pacuieryieHus Kpaxmana U OelKoB Mmoj AciicTBUeM (epMEeHTOB, 000pYI0BAHUE MJIs IEMOHCTPALIMK OIBITOB MO U3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3MA JbIXaTEJIbHbBIX IBUKEHUN, MOJIEIIH TOJIOBHOIO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEl paCTEHHII».

JlaGoparopHasi pabora «/3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi pabora «/3ydyeHue opraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrojioe (BKJIKOYas BEreTaTUBHOE) W TMOJIOBOE. Bubl 0ecrnojioro pa3MHOXKEHUS:
MOYKOBAHUE, CIIOPYJISIUS, (PparMeHTaIMs, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlosmoBbie kieTku, wian rametsl. Meio3. Craguu meiosa. [loBeneHue XpomMocoM B Meio3se.
Kpoccunrosep. buonornueckuii cMmbICI Melo03a W TOJIOBOro Impouecca. Melo3 M ero MeCTO B >KM3HEHHOM LIMKJIE
OpPraHu3MOB.

[IpenzapoasieBoe pazButue. ['amerorenes y »kuBoTHBIX. [lomoBeie xene3pl. OOpa3oBaHUE M pa3BUTHE TOJOBBIX KIETOK.
Cnepmarorenes u ooreHes3. CTpoeHHUE MOJTOBBIX KIETOK.

OmnogoTBopeHne W SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl OMIIOAOTBOPEHMS: HApYKHOE, BHYTpPEHHEE.
[TapTeHorenes.

NuauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAayKa O Pa3BUTUM OpraHuU3MOB. Mopgozcenes —
00HA U3 21asHbIX npobiaem smbpuonocuu. Kounyenyus mopgocenos u mooenu mopgoceneza. Craaum >MOpHUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymkn). [Ipo6nenue. Tunsl npobnenus. [Jemepmunuposantnoe u HeOepMUHUpo8anHoe opoobieHue.
bnacmyna, munet 6aacmyn. OcoOEHHOCTH IPOOJIECHUS MIICKOMUTAIOMINX. 3apOAbIIIEBbIe JTUCTKU (TacTpynsanus). 3akiaaKa
OpraHoOB M TKaHEl W3 3apOJBIIIEBBIX JUCTKOB. B3anmMHOE BIMSHHE 4YacTed pa3BUBAIONIETOCS 3apoibiiia (IMOpHUOHANIbHAS
UHIYKUUS). 3aKiajKa IUIaHa CTPOCHHS JKUBOTHOIO KAaK pe3yJbTaT MEPAPXUUYECKUX B3aMMOJECHCTBUN TeHOB. BiusHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpruoHansHbI iepuos. [Ipsmoe u Henpsimoe pazsutue. Pazsutue ¢ metamopdo3om y
0ECNO3BOHOYHBIX W TI0O3BOHOYHBIX JKMBOTHBIX. buonornyeckoe 3HaueHHWE TPSIMOTO U HEMPSMOTO PAa3BUTHA, HUX
pacrpocTpaHeHue B mpupoje. Tumbl pocta XKUBOTHBIX. (DakToOpbl peryiasiiud pocTa >KUBOTHBIX U 4yenoBeka. Craauu
MOCTAMOPUOHAIIBHOTO Pa3BUTHUSI Y >KMBOTHBIX U 4YesnoBeka. llepuonbl oHTOreHe3a uenoBeka. CTapeHHWEe U CMEPTh Kak
OMOJIOrMYECKHE MPOIECCHI.



Pa3mHoxeHue u pa3Butue pacteHuil. ['ameropur u cnopo@ut. Meito3 B )KU3HEHHOM IMKJIE pacTeHuil. OOpa3oBaHue criop
B Iporecce Meio3a. ['ameroreHe3 y pacrenuil. OmIOJOTBOPEHUME M PA3BUTHE PACTUTENBHBIX OpPraHuW3MOB. JIBOWHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl pETYJISIMU OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpersr: C. I'. HaBamun, X. [lneman.

Tabmuupt u  cxembl: «BereratuBHoe pa3MHOxkeHHe», «Tumbl Oecrmonoro pa3MHOXKeHHUs», «Pa3MHOXeHUE
XJIaMUIOMOHAAbI», «Pa3MHOXKEHHE OJBIVIEHbDY, «Pa3zMHOX)eHHne TuApb», «Menosy, «XpomocoMbl», «l'ameroreHesy,
«CTpoeHne IMIEKIETKN U criepMaTo30uaa», «OCHOBHBIE CTaIUU OHTOTeHE3ay, «IIpsiMoe u Henpsamoe pa3Butuey, «Pa3putue
Maickoro xyka», «Pa3Buthe capanum», «Pa3Butue nArymku», «JI|BoilHOE OIUIOJIOTBOPEHUE y LBETKOBBIX PAaCTEHUI,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JABYAOJBHBIX pacTeHUN», «KU3HEHHBIM LMK MOPCKOW KamycCThbl», «KU3HEHHBIN IUKII
Mxay, «)KW3HEHHBIN UK NaOPOTHUKAY, <« KU3HEHHBIN UK COCHBI».

O6opynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl SHUIICKJIETOK W CIEPMaTO30MI0B, Mojenb «llukim pa3BuTus
JATYIIKA.

JlabopaTopHasi padora «/3yueHne cTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenapaTax».

IIpakTuyeckas padora «BpIsBICeHHE IPU3HAKOB CXOJICTBA 3aPOBIIIEH MO3BOHOYHBIX KUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH H N3MEHYUBOCTH OPraHU3MOB

Hcropust cTtaHoBIEHHWS W Pa3BUTHS TEHETUKM Kak Hayku. PaGotrel I'. Menmensa, I'. ne ®dpwmsa, T. Moprana. Pomb
OTEUECTBEHHBIX yU€HBIX B pa3putuu reHetnku. Paborer H. K. Koasiora, H. 1. Basunora, A. H. beno3sepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE TE€HETHUYECKUE IMOHATHS W CHMBOJIBl. ['OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEIbHBIE TE€HbI, AJBTEPHATHUBHBIE
MpPU3HAKKH, JIOMHHAHTHBIA M PEIECCUBHBIN MPU3HAK, TOMO3UI0OTa, TETEPO3Ur0Ta, YUCTasl JIMHUS, THOPUIBI, TEHOTHII,
¢denotun. OCHOBHBIE METO/IbI TEHETUKH: THOPUIOTOTUYECKUN, TUTOIOTHUECKI I, MOJIEKYIISIPHO-TEHE TUIECKUN.

JdemoHcTpanuun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. . Basunos, A. H. benozepckuii, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToAbl TeHEeTUKN Y, «CXeMbl CKpELIMBAHUS.

JladopaTopHasi padoTa «/Ipo3oduia kak 00BEKT TCHETHICCKUX UCCIICTOBAHHI.



Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemiuBanue. I[lepBblii 3akoH Menzaens — 3akoH enuHOOOpasusi TMOPUAOB MEPBOrO MOKOJICHHUS.
[IpaBuiio nomuHupoBaHusA. Bropou 3akoH MeHzaens — 3aKOH pacLICIUIEHHWs MPU3HAKOB. lLluToimormueckue OCHOBBI
MOHOTHOPHUJTHOTO CKpeIIuBaHusl. [ umore3a YMCTOTHI TamMer.

AHanusupyroniee ckpemuBaHue. [IpoMexXyTOUHbIN XapakTep HaclienoBaHus. PaciieruieHne NpU3HAKOB MPU HEMOJIHOM
JTOMUHUPOBAHUMU.

JHuruOpuaHoe ckpemuBaHue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO  HACJIEOBaHUS  MPU3HAKOB.
[{uTonornueckue OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUS.

Cuennennoe HacnefoBanue npuzHakoB. Pabotel T. Moprana. CuemieHHOe HacjieloBaHUE T€HOB, HapyIICHHE CLEIJICHUs
MEXy FreHaMHu. XpOMOCOMHAs TEOPHUsI HACIIEACTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIA MEXaHW3M OIpPEAEIEHUS MOja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI. I'OMOraMeTHbIN U
reTEpOraMeTHbIN MoJ. I'eHeTudecKas CTpyKTypa MoJI0BbeIX XpoMocoM. HacienoBanre Npu3HaKoB, CUEIUIEHHBIX C TTOJIOM.

I'enotunn kak wnenoctHas cucrema. llnernoTpomnuss — MHOKECTBEHHOE JEHUCTBUE TIeHa. MHOXKECTBEHHBIN aJlJICIIA3M.
B3anmopeiicTBue HeauienbHbIX reHOB. KoMmmuiemenTapHocTs. Onucrtas. [lonumepus.

['eneTnueckuii KOHTPOJIb PA3BUTHUSL PACTEHUH, )KUBOTHBIX M YeJIOBEKA, a TaKkKe (PU3UOJOTUYECKUX MPOIIECCOB, MTOBEACHUS
Y KOTHUTUBHBIX (QYHKUUU. ['eHeTHUeCcKre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJACHCTBUS «XO3IUH — Mapa3uT» U
«XO3MH — MHKpPOOHMOMY. ['eHeTndyecKkue acmleKkThl KOHTPOJISI U W3MEHEHHUS HACIeACTBEHHOM MHGOpMAIMH B MOKOJICHHUSIX
KJIETOK U OPTaHU3MOB.

JdeMoHCcTpamuun

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumer u  cxembl: «llepBbii W BTOpOW 3akoHBI MeHuens», «Tperuid 3akoH MeHaens», «AHATU3UPYIOIICE
ckpenuBanue», «Henomnnoe nomunupoBanuey», «ClemIeHHOE HAaclel0BaHUE MPU3HAKOB Yy Apo30duibl», «[ eHeTrka monay,
«Kapuotun uenoBeka», «Kapuotun apozoduiby, «Kapuotun nruib», «MHOXKECTBEHHBIN aienu3m», «B3zauMoseicTeue
TE€HOBY.

O6opynoBanue: MOJENb JJs JEMOHCTPAllMA 3aKOHOB €IMHOOOpaszusi THUOPHIOB IMEPBOrO IMOKOJCHUS W PaCIICTUICHUS
MIPU3HAKOB, MOJEb JJIsi JEMOHCTpPAllMd 3aKOHA HE3aBUCHMOTO HACIIEIOBAaHUSA MPU3HAKOB, MOJENb JUISI JEMOHCTPalUU
CIIETUICHHOT'O HaCJIeOBaHMS MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpompemnapart: «/[po3odumay.

IIpakTuuyeckas padora «/3yduenne pe3yapTaToOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUITBI».

IIpakTuueckas padora «/3yueHue pe3yabTaToB JUrHOPUAHOTO CKPELIMBAHUS Y APO30(PUITBDY.



Tema 13. 3akoHOMEepPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu dopmupoBaHuu GeHotuna. VM3MeHUMBOCTh MHpu3HakoB. KauecTBeHHbIE U
KOJINYECTBEHHBIE TPU3HAKU. BUAb ”3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MopaudukanuonHass U3MEHYUBOCTb. Polib cpeapl B popMHUpoBaHUN MOAU(DUKAIMOHHOW M3MeHYnBOCTU. Hopma peakiuu
npu3Haka. Bapuannonnslil psn v BapuanmonHas kpusas (B. Moranncen). CoiicTBa MOAM(PUKALIMOHHON U3MEHYUBOCTH.

I'enoTununueckass M3MEeHYUBOCTh. (CBOICTBAa T€HOTHUIUYECKONW H3MEHYMBOCTH. BHUIBI T€HOTHUIIHYECKOW W3MEHUYMBOCTH:
KOMOMHATUBHAsI, MyTallHOHHAS.

KomOunaTuBHasT W3MEHYHMBOCTH. Meio3 ©W TOJIOBOM MpOILECC — OCHOBA KOMOWHATUBHOM W3MEHYUBOCTHU. Poiib
KOMOWHATHBHON U3MEHYUBOCTU B CO3IaHUU F€HETUYECKOT0 pazHooOpasus B Mpejesax OJTHOro BUA.

MyTanmoHHas U3MEHYMBOCTh. BUIbI MyTalluil: T€HHBIE, XPOMOCOMHbIC, T€HOMHbIE. CIIOHTAaHHBIE U WHAYLUHPOBAHHbIC
MyTaluuu. SnepHble M UUTOIIa3MaTH4Yeckue Myranuu. CoMaThudecKue W MOJIOBble MyTauuu. [IpuyumHBl BO3HUKHOBEHUS
MyTaluii. MyTareHbl U UX BIUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIlMOHHOTO Ipoliecca. 3aKOH TOMOJIOTUYECKHUX
psAnoB B HaciencTBeHHOM n3mMeHunBocTy (H.U. BaBunor). BHesinepHas n3MeHYMBOCTD U HACJIEICTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (PAKMOPO8 8 HACIeO008AHUU U USMEHYUBOCMU (DEeHOMUNUYEeCKUX
NPU3HAKO8 Y OP2AHUZMOB.

JdeMoHCcTpamumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabnuuel u cxembl: «Buabl u3aMeHUUBOCTH», «MoOAU(PUKAIIMOHHAS U3MEHYMBOCTHY, «KOMOMHATUBHAS W3MEHYHMBOCTHY,
«Meito3y», «OmiogoTBopeHuey, «I'eHeTnueckne 3a00eBaHus YeIOBEeKay, «BUIbI MyTaIli».

O6GopynoBaHue: >KUBBIE M TepOapHbIE AK3EMIUISAPhl KOMHATHBIX pacTeHHH, PHUCYHKH ((ororpaduu) >KUBOTHBIX C
Pa3IMYHBIMU BUJAMHU U3MEHUYHUBOCTHU.

JlabopaTopHasi pa6ora «lccienoBaHue 3aKOHOMEPHOCTEH MOIU(DHUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue
BAPHUALMOHHOIO PsJla U BApUALIMOHHOM KPUBOW».

IIpakTuuyeckas padora «Myraiuu y 1po30¢uisl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTuKa YesiOBEKA

Kapuorun denoeka. MexayHapoaHass mporpaMma HCCIEAOBaHUS T€HOMAa YeJOBEKa. MeEToApl M3ydeHHUs TEHETHUKU
YeJloBEeKa: TCHEATOTUYECKU, OJM3HENOBbIN, IUTOTCHETHYECKUH, TMOMYJISIMOHHO-CTATUCTHYECKUH, MOJEKYISIPHO-
reHeTnyeckuil. COBpeMEHHOE ONpeiesIeHHe FeHOTUIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomorpsio ITI[P-ananmm3a. HaciencrBennbie 3a0oieBanus YesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HU YeoBeka. bosesnu ¢



HACJIEICTBEHHOU MPEAPACIIONOKEHHOCTHIO. 3HAYCHHE MEIUIIMHCKON T€HETUKH B MPEAOTBPAIICHUH U JIEYEHUN T€HETHUYECKUX
3a00JeBaHMI YenoBeka. MeauKo-reHeTuueckoe KOHCYIbTUpoBaHue. CTBOJIOBbIE KIETKU. [[OHATHE «TE€HETUYECKOTO TPy3ax.
DTHUYECKUE aCMEeKThl UCCIEIOBAHUMN B 00JIACTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (GakTophl MOBHIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K (PU3MYECKOMY M XUMHUUYECKOMY 3arpsi3HCHHIO
OKpy:karomie cpenbl. ['eHeTndeckast npeipacnoiioKEHHOCTh YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpanuun

Tabmuupl u cxembl: «Kapuotun yenoBekay, «MeToabl M3ydeHUs] TEHETUKH uelloBeKka», «['eHernueckue 3abosieBaHMs
YeJI0BEKa.

IIpakTuyeckas padora «CocTaBieHUE U aHAIA3 POJIOCIOBHOM.

Tema 15. Cennekuusi OpranusMoB

JloMecTukamuss W CEJNEeKUMS. 3apoXICHHE celekuuu u jaomectukanuu. Yuenune H. WM. BasunoBa o IleHTpax
IPOUCXOKACHUS U MHOTO0Opa3usl KyJbTYPHBIX pacTeHHi. Posib cenekiuu B CO3JaHUA COPTOB PACTEHUM M TIOPOJ] YKUBOTHBIX.
Copr, nopoja, mramMMm. 3aKOH TOMOJIOTHYECKHUX PSAJI0B B HAaclIeACTBeHHOM n3MeHunBocty H. M. BaBunosa, ero 3naueHue s
CEJICKIIMOHHOU PaboTHI.

Metoapl ceneKIMOHHOM pPaboThl. VMICKYCCTBEHHBIM OTOOp: MAcCCOBBIM M WHIWBHAYAJIbHBIA. ITallbl KOMOWHAIMOHHOU
cenekuuu. VcnpiTanue nMpou3BOAUTENEH 0 MTOTOMCTBY. OTOOp MO M'eHOTHUITY C IMOMOIIBIO OIEHKH (PeHOTHIA MOTOMCTBA U
oTOOp 1O reHOTHUITy ¢ TomoInbio aHanuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CeNIEKITMOHHOM pa0oThl. PainarimoHHbIi 1 XUMHUYECKUM MyTareHe3 Kak NCTOUYHHK
MyTalluii y KyJIbTYpHBIX (pOpM OpraHm3MoB. Mcronb3oBaHHME TE€HOMHOTO PEAAKTHUPOBAHHMS W METOJIOB PEKOMOWHAHTHBIX
JAHK m1st momy4yeHust iCXOAHOTO MaTepualia sl CEJIEKIUH.

[Tonyuenne mnonumion0B. BHyTpuBHaoBas rulOpuausanus. bIM3KOPOJACTBEHHOE CKpEIIMBaHKWE, WIM WHOPHUIUHT.
HeponcrBenHoe ckpemniuBaHue, Wik ayroOpuauHr. ['erepo3uc u ero mpuumHbl. Vcmonp3oBaHWE rerepo3nca B CEIICKIUU.
Otrnanéunas rubpuam3anus. [IpeomoneHne Oecruioguss MEKBUIOBBIX THOPHIOB. JOCTHXKEHUS CENeKIIMU PACTCHUH H
KUBOTHBIX. «3€1E€Has pesooYUsLy.

CoxpaHeHHE M U3YyUYCHHE TNeHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH W MX JAUKUX POJMYEH I CO3JaHUS HOBBIX
COPTOB M THOPHIOB CEIIbCKOXO3SHUCTBEHHBIX KYJIBTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBLIX HCUBOMHDBIX 8 YEJIAX VIYHUULEeHUS CYWeCMBYIoWUX U CO30AHUS HOBbIX NOPOO, TUHUL U
KpOCCO8, 8 MOM YUC]Ie C NPUMEHEHUEM COBPEMEHHBIX MemOo008 HAYUHbIX UCCAeO08AHUU, Nepedo8blX udell U NepCneKmueHblX
MEexXHON02U.



JdemoHcTpanuun

Iloptpersr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykepsnenko, b. JI. Actaypos, H. bopnoyr, /1. K.
benses.

Tabmuipl u cxembl: «L{eHTpbI MPOUCXOXKICHUS U MHOTOO0pa3us KyJbTYPHBIX PaCTCHUIY, «3aKOH TOMOJOTUUYECKUX PSIOB
B HACJIEJICTBEHHON M3MEHYMBOCTHY, «MeTonbl cenekiuny, «Otnanéunas ruopuausamnusy», «MyTtarenes.

JlaGoparopHasi pabora «/3ydyeHue cCOpTOB KyJIbTYPHBIX PACTEHUN U TTOPOJI JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydyeHue METOIOB CEICKIIUN PACTEHUI.

IIpakTuuyeckas padora «lIpuBuBKa pacTeHHI.

Ikckypcusi «OCHOBHBIE METOJIBI W JOCTHKEHHUS CEJICKIIMU PACTCHHM W KUBOTHBIX (HA CEJCKIIMOHHYIO CTaHIIMIO,
IIeMEHHYI0 (GepMy, COPTOUCTBITATENIbHBIM YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JTA0OPATOPUIO arpOyHHUBEPCUTETA WIIU
HAY4YHOTO LIEHTPA)».

Tema 16. BuoTexH0JI0TrUs U CHHTETHYECKAsSI OMOJIOTHUS

OOBEKTHI, UCTIOB3YyEeMbIe B OMOTEXHOJOTHH, — KIIETOYHBIC M TKAHEBBIC KYJIbTYPbl, MUKPOOPTaHU3MBI, KX XapaKTePUCTHKA.
TpaguuuonHas OMOTEXHOJIOTHS: xJjie0orneueHue, MOJTy4YEeHUE KUCJIOMOJIOYHBIX MPOJYKTOB, BUHO/ICIIHE.
Muxkpobuosnornyeckuii cuHTe3. OOBEKTHI MHUKpOOHOJOTMYECKUX TexHosnoruil. I[Ipou3BoAcTBO Oeika, aMHUHOKHCIOT H
BUTaMHUHOB.

Co3naHue TEXHOJOTHA W WHCTPYMEHTOB LIEJICHANPABICHHOTO HM3MEHEHUS U KOHCTPYMPOBAHUS TEHOMOB C LEJbBIO
MOJIYYE€HUS OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpKAINX HE BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKUE MY TH.

Knerounas wmxkeHepus. MeToasl KyJdbTyphl KJIETOK M TKaHEH pacTeHH W KUBOTHBIX. KpumobOanku. Comarmueckas
ruopuan3anuss W COMAaTHYECKM dSMmOpuoreHe3. lcmonb30BaHWE TaIUIOWJIOB B CelCKUMHM pacTeHuu. [lonyuenue
MOHOKIOHAbHBIX anmumen. Mcnonv3o6anue MOHOKIOHAIbHLIX U NOJUKIOHAIbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIETOK M KIOHUPOBAHUE MKUBOTHBIX. METOJ TpaHCIUIAHTAIIMU SAI€p KIETOK.
Texnonozuu 0300posaeHUsl, KyTbMUSUPOBAHUS U MUKPOKIIOHATbHO20 PAZMHONCEHUS CENbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocomMHasi W TEeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W KOHCTpyupoBanue pekomOunantHbix JIHK.
Co30aHue mpanceeHHblx op2aHu3mMo8. JIoCTHKEHUs. U EPCIIEKTUBBI XPOMOCOMHOM U T€HHOW MHKEHEPUU. DKOJIOTMUYECKUE U
ATUYECKHUE TMPOOJIEMbl TCHHOW WHKEHEPHH.

Menunuackue OumorexHonorun. IloctreHomuas tudpoBas meaumnuna. [II[P-mmarnoctuka. MetabonmoMHEIN aHAMU3,
TEHOLICHTPUYECKUIN aHAJIN3 MMPOTEOMA YEJIOBEKA JUISI OLIEHKU COCTOSIHUS €r0 310pOBbs. MCIOIb30BaHUE CTBOJIOBBIX KJIETOK.
TapretHas Tepamus paka. 3D-OmomHxkeHepus: IS pa3pabOTKu (QyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM,



CO37aHUsl KOMIUIEKCHBIX TKaHEH COYETAaHWEM TEXHOJOTMH TPEXMEPHOro OMOMPUHTHHra M ckapdonauHra ajis pelieHus
3a71a4 IEPCOHAIU3UPOBAHHON MEIUIMHBI.

Coznlanre BEKTOPHBIX BaKLMH C LENbI0 00ecrieueHnsi KOMOMHUPOBAaHHOM 3aiuThl OT Bo30Oyauteneid OPBU, ycTtanoBnenue
MOJIEKYJIIPHBIX MeXaHu3MoB ¢yHkunoHupoBanusi PHK-conepxamux BUpycoB, BRI3BIBAIOLIMX 0CO00 OMAacHbIE 3a00J€BaHUs
YeJI0BEKa U JKUBOTHBIX.

JdemoHcTpanuun

Tabmuupl 1 cxembl: «Vcrnoap30BaHNE MUKPOOPTAHU3MOB B NPOMBILUIEHHOM MPOU3BOACTBEY», «KileTouHas MHKEHEepus»,
«I'eHHas UHXKEHEPUA.

JlabopaTtopHas padora «/3yueHue o0bEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «llomyyeHne MOJTOYHOKUCITBIX TPOLYKTOBY.

Ikckypeusi «bHOTEXHOJOTUs — BaKHEWIIas MNPOU3BOJAUTENbHAS CHUJIAa COBPEMEHHOCTH (Ha OHMOTEXHOJIOTMYECKOe
IIPOU3BOICTBO )».

11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHE IBOJTIOIUOHHBIX MPEACTABJICHUH B OMO0JIOTHH

OpomonuonHas teopust Y. JlapsuHa. [Ipeanoceuiku BOZHMKHOBEHUS AapBUHU3MA. JKW3Hb M HayyHas AeATEeNbHOCTH Y.
JlapBuHa.

JIBrkymue cuibl dBomtouud  BuAoB 1o Y. JlapBuHY (BbICOKas MHTEHCUBHOCTb Pa3MHOXKEHUS OpPraHU3MOB,
HACJIEICTBEHHAs] K3MEHYMBOCTh, O0pH0a 3a CYIIIECTBOBAHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntetTndeckoit reopun sBomonnn (CTI). HelitpanbHas Teopus 3Bomtonu. CoBpeMeHHas SBONIOINMOHHAS
Oouomnorus. 3HaueHHE SBOTIOIMOHHON TEOpHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

JdeMoHCcTpamumn

[Toptpetsi: Apucrtotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kiosse, Y. Japsun, C. C. YerBepukos, 1. U.
[IImaneraysen, x. Xonaeun, /. K. benses.

Tabmuuer u cxemsl: «Cucrema >xkuBoit mpupoasl (mo K. Jluanero)», «JlectHuna xuBbix cymectB (mo Jlamapky)y,
«MexanuaMm (QopMHpPOBaHUSI MPHUCIOCOONEHUN y pacTeHuil W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapuipyra
nytemectBust Y. Jlapsuna», «Haxoaxu Y. [lapBuna», «®Dopmbl O00pbObI 3a cymiecTBoBaHue», «llopoasl romyOeii»,
«MHoro00pa3ue KynbTypHBIX (GOpM KamycTb», «[lopoasl qoMammrHuX KMBOTHBIX», «Cxema o0pa3oBaHUsI HOBBIX BHUIOB (110



Y. Jlapuny)», «Cxema COOTHONIECHUS ABUXKYIIUX CHJI 3BOJIOIUN», «OCHOBHBIC MOJIOKEHUS CUHTETUUYECKOU TEOpUH
ABOJTIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lonmynsuusa kak 3JeMeHTapHas eauHuna 3Bodtouuu. COBpeMEHHBIE METO/Abl OLIEHKHM T€HETHYECKOro pazHooOpasus u
CTPYKTYpbl Tomyisinui. V3meHeHue reHodOHIA MOMYJIALMM KaK 3JIEMEHTApHOE JBOJIIOLMOHHOE SBICHHE. 3aKOoH
reHeTudyeckoro papHoecus J>x. Xapau, B. BaitnGepra.

DOnemeHTapHble (HaKTOPHI (IBUKYILKE CUJIBI) S3BONIOIUU. MyTannoHHbIN nponecc. KomOnHaTHBHAS M3MEHUUBOCTD. peiid
T€HOB — Cly4ailHble HEHAINpaBJICHHbIC W3MEHEHHS YacTOoT ajuiesie B mnonynsamusx. Oddext ocHoBarensd. Ipgexm
boymoiiouHo2o copaviuika. CHUMCEHUe 2eHemuUyYecKko2o pazHooopasus. npudunsl u cireocmeus. llposenenue sghghexma opetigha
2eHO8 8 Oonvbwux u manelx nonyaayuax. Mwurpanuu. M3onauus nonymnsiuil: reorpadguyeckas (IpOCTpaHCTBEHHAas),
ounonorunyeckas (penpoayKTHUBHAs).

EcrectBennsiit  orbop — Hampapistoomuil ¢daktop dBodoNHH. DOpMBI  €CTECTBEHHOTO OTOOpa: JABMIKYIIHM,
CTAOMIM3UPYIOIIUMA, paspbiBatomni  (au3pyntuBHbIN). [lomoBoit oTOOp. BO3HMKHOBEHHME U JBOJIIOIUS COLMAIBHOTO
TIOBE/ICHHSI )KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOIIONMU. BO3HHKHOBEHHE MPUCTIOCOOJIEHUN y OpraHU3MOB.
ApoMopdo3bl U uanoagantanuu. llpuMepsl MpUCHOCOONEHH y OpraHu3MoB: Mopdosiorudeckue, (Guznorornyeckue,
onoxumuyeckue, nopegeHueckre. OTHOCUTEILHOCTD MPUCITOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpazoBaHue Kak pe3ysbTaT MUKpPOIBOJIONUU. M3omamus — kito4eBoil ¢akTop
BugooOpazoBanus. Ilytm u cmocoObl  BHAOOOpa30BaHMS: ajulonarpuyeckoe (reorpaduyeckoe), CHUMIIATPUUYECKOE
(9KOJIOTHYECKOE), «MIHOBEHHOE» (TTOJTUTIIOUIU3AIMS, THOpUAN3aIns). [[IuTenbHOCTh IBOIOIIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHHUS OUOJIOTHUECKOTO Pa3HOOOpa3us.

Ponw sBomOIIMOHHON OHONOTMH B pa3paOOTKE HAyYHBIX METOJ0B COXpaHEHMsI OMOpa3zHooOpa3us. MUKpPOIBOIIONHS H
KODBOJIIOIUS MTAPA3UTOB U UX X035€B. MexaHu3mMbl (hOPMHUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CHOCOOBI OOPHOBI C
HEW.

JdemoHcTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmutel u cxembl: «MyTarmoHHas U3MEHYUBOCTHY, «llomymsiiinonnasi cTpykTypa Buga», «CxeMa MpOSBICHHS 3aKOHA
Xapnu—BaitaOepray, «/[Bmwkymime CHIBI SBONIONUNY», «IJKOJOTUYECKAs W3OJSIUAS TOMYJSIUNA CEeBaHCKOW (openny,
«["eorpadmyeckas U30ISIIUSA TUCTBEHHUIIBI CHOMPCKON M TUCTBEHHHUIIBI TaypCcKoity, «[lomysairoHHbIe BOTHBI YACICHHOCTH



XUIIIHUKOB U KEPTBY», «Cxema IeUCTBUSI €CTECTBEHHOT0 0TO0pay, «Dopmbl 60pLOKI 3a cyiecTBOBaHUuEe», « MHIyCcTpUanbHbII
MenaHu3My», «KuBbie wuckonaembie», «IIOKpOBUTENILCTBEHHAs OKpacka >KUBOTHBIX», «lIpemynpexnaromias oxpacka
KUBOTHBIX», «Du3mnonoruyeckue agantanuu», «lIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTHY», «Kputepuu
BUla», «Bunel-nBoitHuku», «Ctpyktypa Buga B mnpuponae», «Crocodbsl BuaooOpaszoBanus», «l'eorpaduueckoe
BHUJI000pa30oBaHKE TPEX BUIOB JAHABIIIEHY, «IKOJOTUUECKOE BUI000pa30BaHUE BUAOB CUHUILY, «IlOMUIIIONABI pacTeHUI,
«KamnycTHO-peieUHbIN THOPUIY.

O6GopynoBaHue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUI[ W 3BEpel ¢ MNpUMEpaMHu Pa3TUIHBIX
NpUCTIOCOOJICHN, dYydena NTHI[] W 3Bepel pa3HbIX BHJOB, repOapuu pacTeHWil OJU3KUX BHJIOB, 00Pa30BaBIIMXCS
Pa3IUYHBIMU CIIOCOOAMU.

JlabopaTopHasi padoTa «BrIsiBIeHHE U3BMEHYUBOCTU Y 0COOEH OJTHOTO BHUIAY.

JlabopaTtopHas padora «[Ipucnoco6iennst OpraHu3MoB U UX OTHOCHUTEIbHAS LIETIECO00Pa3HOCThY.

JlabopaTopHasi padoTa «CpaBHeHHE BUIOB IO MOP(DOIOTUUECKOMY KPUTEPHUION.

Tema 3. Maxkpo3Boaouus U eé pe3yJibTaThl

Metoasl u3ydeHUs MakpodBOJiONUU. [lasieoHTONOrMUEeCKHE METOAbl HM3Yy4eHHUs 3BOJIOIUU. llepexomaHbie (QopMbl u
(dunoreHeTHYECKUE PsIIbl OPraHU3MOB.

buoreorpaguueckue Meroapl uszydeHus osBomoonuu. CpaBHenue Giuopbl U ¢dayHbl MaTE€pUKOB U OCTPOBOB.
buoreorpadpuueckue obnactu 3emiin. BUIbI-90HIEMUKU U PETUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIHHO-MOP(HOJIOTHUYECKHE METOJbl H3Y4YeHHUs OHBOJIONUHU. ['eHeTHYecKue MeXaHU3MbI
SBOJIIOLIMM OHTOI€HE3a U MOSIBJICHHUS 3BOJIOIMOHHBIX HOBIIECTB. | 'OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbl. PyaumeHTapHbIe
opraHbl M aTaBU3Mbl. MOIIEKYISIpHO-TEHETUYECKHE, OMOXUMHYECKHE U MAaTEeMaTUYECKUE METOJbl M3YyUCHHS IBOJIOIHH.
['omonoruunsie redsl. COBpeMEHHBIE METO bl TOCTPOCHUS (PUIOTC€HETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIOLUSI TEHOMOB.

OO6mume 3aKOHOMEpPHOCTH (TIpaBWiIa) ABONIONUU. [Ipunyun cmenwvt @yukyuii. HeoOpaTUMOCTh 3BOMIONUU. AJXanTHBHAsS
panuanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUY.

JdemoHcTpanuun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, J. ['ekkes.

Tabmutel 1 cxembl: «DUIOTCHETHUECKUI PsIT JIOMIAIN», «APXEONTEPUKC», «3Bepo3yObie smepnl», «Creromedanbn,
«Punnoduter», «CeMeHHbIE TanmopoTHUKW», «buoreorpaduueckue 30HbI 3emum», «Jlpelid KOHTHHEHTOBY, «PemuKTBI,
«HayvanbHuble cTaguu SMOPUOHATBHOTO PAa3BUTHSI MMO3BOHOYHBIX KUBOTHBIX», «I OMOJOTHYHBIE W AHAJIOTUYHBIE OPraHbI»,



«PynumeHThI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKa U IIMMIIAH3e», «lJlaBHbIE HAMpaBIICHUS SBOJIIOIUNY,
«OO01111€e 3aKOHOMEPHOCTHU BOJIOIIUI.

O6opynoBaHue: KOJUIGKIMU, TepOdapuu, MYJSKUA HCKOMAEMbIX OCTAaTKOB OpPraHU3MOB, MYJSIKH TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTAaBU3MOB, KOJIJICKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3sBUTHE )KU3HU HA 3emJie

Hayunbie rumote3sl MpOUCXOXKACHHUS KU3HU Ha 3emsie. AOuoreHe3 u mnaHcrnepMmus. JloHaydyHble TPEACTaBICHUS O
3apOXKICHUN KU3HU (KpealmoHu3M). ['Urmore3a MOCTOSTHHOTO CaMO3apOXKICHHS KU3HU U €€ ompoBepKeHHue ombiTamu O.
Penu, JI. Cnannanmanu, JI. [Tactepa. [IponcxosxieHne sKx1U3HU U aCTPOOUOJIOTHSI.

OcHoOBHBIE 3Talbl HeopraHU4eckoil aBosonuu. llnanerapHas (reojoruyeckas) 3BOJIOLUA. XHUMHUYECKas SBOJIOLMS.
AOUMOTeHHBIN CUHTE3 OpraHnyeckux BemiecTB U3 Heoprannyeckux. OnsiT C. Munnepa u I'. FOpu. O6pa3oBanue noiuMepoB
u3 moHomepoB. KoanepBatnas runore3a A. WM. Omapuna, rumnore3a nepBuuHoro OynwoHa JIx. XosjgeiHa, TeHEeTHYECKas
runote3a [. Mémnepa. Pubosumsl (T. Uex) m rumoresa «wmupa PHK» V. T'mnGepra. dopmupoBanne memMOpaH u
BO3HUKHOBEHUE MPOTOKJICTKH.

Uctopuss 3emnu u metoabl €€ u3ydeHus. Mckomaemble OpraHMYecKue OcCTaTKu. ['eoXpoHOJoruss U €€ METOMbI.
OTtHocuTenbHas U a0COIIOTHAS T€OXPOHOIIOTHS. [ €0XpOHONIOTrNYeCcKas ITIKaja: S0HbI, 3PbI, IEPUOJIbI, ITOXH.

HavanbHble sTambel opraHuyeckod sBostonuu. [losiBeHUME W DBOJIONMS TEPBBIX KIETOK. DBOJIOIUS MeTabojn3Ma.
BosnukHoBenue nepBbix skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJOl MEPBBIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxnenne  dykapuoT  (cUMOMOTEHe3).  OBOJIONMOHHOE  MPOUCXOXKACHHE  BHUpPYcOB.  [Ipoucxoxnenue
MHOT'OKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIEC 3Tallbl IBOJIOIUHU BHICIIMX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHud. Bbuixon pacTeHuil Ha cymry.
[TosiBiieHME CIOPOBBIX PACTEHUI U 3aBO€BaHUE UMU cylid. CeMeHHble pacTeHus. [IpoucxokaeHne NBETKOBBIX paCTEHUIA.

OCHOBHBIE 3Talbl ABOJIOIUU KUBOTHOTO Mupa. OcHOBHBIE apoMOp(o3bl KUBOTHBIX. Benackas ¢ayna. KemOpwuiickuit
B3PbIB — MOSIBIEHHE COBPEMEHHBIX THUMNOB. llepBbie XopmoBble KUBOTHbIE. JKH3HH B BOJE. DBOJIOLUSA IMO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbmii u pentunuii. [lporncxoxaenne miaekonuTaronmx u OTull. [IpuHnun xkmrodeBoro apomopdosa.
OcBoenue 6€CO3BOHOYHBIMH M TIO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3Butne »xu3Hu Ha 3emMie MO 3paM M MEpUOJaM: apxei, NpOoTepo30M, Maaeo30d, Me3030il, KaiHo30u. OOmas
XapakTEepUCTUKAa KJIMMara W TEO0JOTMYECKUMX mpoueccoB. llosBieHMe w© pacuBeT XapaKTEPHbIX OpPraHU3MOB.
VYrrneobpa3oBaHue: ero yCIOBUS U BIMSHUE HA Ta30BbIM COCTAB aTMOCHEPHI.



MaccoBble BBIMUpPAaHUSI — SKOJOTHYECKHE KPU3UCHI Nponuioro. [IpuyuvMHBI W CIEICTBHS MAacCOBBIX BBIMUPAHUIA.
CoBpeMeHHBIN KOJIOTUYECKUN KPU3HUC, ero ocodeHHocTu. [Ipobnema coxpanenus OuopazHooOpa3us Ha 3emiie.

CoBpemenHasi cuctema opraHudeckoro mupa. [IpuHnmnel knaccupuxanuu opranu3mMoB. OCHOBHBIE CHCTEMATUYECKUE
TPYIIbI OPraHU3MOB.

JdemoHcTpanuun

[Toptpetrsr: ®@. Peau, JI. Cnannanuanu, JI. Ilactep, . . MeunukoB, A. M. Onapun, k. Xonxpein, I'. Mémnep, C.
Munnep, I'. FOpn.

Tabnuupsl u cxembl: «Cxema omnbita @. Penu», «Cxema ombita JI. Tlactepa mo u3ydyeHHMIO CaMO3apOXKIEHUS >KU3HUY,
«Cxema onbita C. Muiepa, I'. FOpu», «3Tarnbl HEOpraHM4ecKon 3BOJIIOIUNY, «l'eoXpoHOoIornueckas mkanay, «HavanbHble
ATamnbl OpPraHUYecKol 3BooIMNY, «Cxema 00pa3oBaHMs dYKapUOT MyTEM cuMOuMorenezay, «CucreMa *)UBOU MPHUPOABIY,
«Ctpoenue Bupycay, «ApoMopdo3bl pacTteHuit», «PUHHOPUTH, «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «Mxu», «IlanopotHukm», «l'onocemeHHble pacTeHHs», «OpraHsl BETKOBBIX pacTeHHi», «Cxema pa3BUTHS
KUBOTHOTO  MHUpPa», «ApoMopdo3bl KHUBOTHBIX», «[Ipocreiimmey», «Kumeunononoctusie», «Ilmockue uepBu»,
«Unenucronoruey», «PviObl», «3eMHOBOIHBIEY, «IIpecMbikatoniuecs», «lItuiby, «MnekonuTatomuey, «Pa3purue xu3Hu B
apXerucKou 3pe», «Pa3BUTHE KU3HHU B MPOTEPO3OUCKOUN 3pe», «Pa3BUTHE KU3HHU B MAIECO30MCKOMN 3pey», «Pa3Buthe »KHU3HU B
ME3030iCKOM 3pe», «PazBuTHe )KU3HU B KaTHO30MCKOM 3pey, «CoBpeMEHHasi CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTeHHM pa3IMYHBIX OTAENOB, KOJUIEKIIMM HACEKOMBIX, BJIAYKHBIE TPENapaThl >KUBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesa INTUL U 3BEpEd, KOJUICKUIUU
OKaMEHEJIOCTE!, MOJIE3HBIX UCKOMAEMBIX, MYJISIKHA OPTraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas jsabopatopHas padora «MogenupoBanue onsitoB Mumiepa—tOpu mo u3ydeHuto abMOreHHOro CHHTE3a
OpraHUYECKUX COCIMHCHUH B MIEPBUYHON aTMochepey.

JlabopaTopHas padora «/3yueHne 1 ONMcaHue UCKOMAEMBbIX OCTATKOB IPEBHUX OPTraHU3MOBY.

IIpakTunueckas padora «/3ydyenrne ocoOOEHHOCTEN CTPOEHUS PACTEHUN PA3HBIX OTIICIIOBY.

IIpakTnuyeckas padora «/3ydenrne ocoOOEHHOCTEHN CTPOSHUS MO3BOHOYHBIX JKHBOTHBIX).

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOINOreHe3

Paznensl u 3agaun aHTpOnoaorud. MeToibl aHTPOIIOJIOTHH.

CraHoBlieHME TIPEACTABICHUN O TPOUCXOKICHUN YeToBeKa. Penurnosueie Bo33peHus. COBpeMEHHbIE HAYUHbIE TEOPUH.

CxoAcTBO ueoBeKa € KMUBOTHbIMU. CHCTEMaTHYECKOE IMOJIOKEHHE vesraoBeka. CBUIETENbCTBA CXOJCTBA YEIOBEKA C
KUBOTHBIMHU:  CPABHUTEIHHO-MOP(OIOTHYECKUE, AMOPHOJIOTHYECKUE, (PU3HOIOT0-OMOXMMHYECKUE, TOBEJCHYECCKHUE.



OTnanums 4enoBeKa OT KUBOTHBIX. [IpSIMOX0KIEHNE U KOMIUIEKC CB3aHHBIX C HUM IIPU3HAKOB. PazBuTue roloBHOro Mosra u
BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwoxkymue cuibl (pakTopbl) aHTpONOTeHe3a: Ouosoruyeckue, couuangbHble. COOTHOIIEHHE OHOJOTHYECKUX U
COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT'€HE3E.

OcHoBHBIE cTaguu aHTpornoreHe3a. PanHue denoBexkooOpa3Hble 00€3bsiHbI (IPOKOHCYNbI) U paHHUE MOHTUIBI — OOIIHNe
MPEeIKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIIoJIe. ABCTPAJONMUTEKH — ABYHOTHE MpPEaKH Jroaei. UenoBek yMenblid, mepBble
U3rOTOBIICHUA Opyaud Tpyda. YenoBek NpsSMOXOASIIMA M TEpBbIA BbIXOJ JroAedl 3a mpexaensl Adpuxu. Yenosek
reiienb0eprekuil — o0l MpeoK HeaHIepTAIbCKOr0 YeJIOBEeKa M YeJoBeKa pa3yMHOro. YenoBek HeaHIepTalIbCKUM Kak
BU/JI JIFOJIEW XOJIOJHOIO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIA, JEHUCOBCKHUI YEIOBEK, OCBOEHHE KOHTUHEHTOB
3a npegenamu Agpuxu. [laneoreneTrka u najseoreHOMHKa.

DBOJNIOLMSA COBPEMEHHOTO 4esoBeKa. EcrecTBeHHbI OTOOp B MOMYJSIMSAX YeidoBeka. MyTalMOHHBIM Tpouecc u
nosumopdusM. IlomymnsiiuonHsie BOJHBI, Apeid reHoB, Murpaus U «3pGEeKT OCHOBATENs» B MOMYJSALUAX COBPEMEHHOIO
YEJI0BEKa.

UYenoseueckue pacbl. [lonarne o pace. bonbmume pacbl: eBponeoujHas (€Bpas3uiickas), aBCTpalO-HErpOUJIHAS
(9xBaTOpUaNIbHAsA), MOHTOJIOUIHAS (a3MAaTCKO-aMepUKaHcKkas). BpeMs u myTu pacceneHus desoBeka 1o riaHete. EnMHCTBO
yeynoBeyeckux pac. HayuHas HecocTosiTenbHOCTh pacusMa. [IpucHocOONIEHHOCTh YeloBeKa K pa3HbIM  YCIOBUAM
OKpyXxaroiei cpenbl. Biausiaue reorpadudueckoii cpeabl U Apeiida reHoB Ha MOP(OIOTHIO U (HU3UOJIOTUIO YETIOBEKA.

MexaucluIuInHapHble METOAbl B (U3MUECKO (OMOJOTHYECKON) aHTPOINOJOTHUU. BOJIONMOHHAS AHTPOMOJIOTHS H
NaJCOaHTPOIOJIOTUS YEJIOBEYECKUX NOMYJALUN. buoconuanpHble HCCENOBaHUS MNpPUPOIbl uenoBeka. MccienoBanue
KOABOJIIOIIMU OMOJIOTHYECKOTO U COLIUATIBHOTO B YEIOBEKE.

JdeMoHCcTpamumn

[Toptpetsr: Y. HapBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmumpr 1 cxembl: «MeToabsl aHTPOITOJIOTHNY, «I 0JIOBHOW MO3Tr uenoBekay, «UemoBekooOpa3Hbie 00e3bsHBIY, «CKenleT
4eJIOBEKAa U CKeJIeT IMMIIaH3e», «PyauMeHTsl U aTaBU3MBbD», «JIBHOKYyLIUME CHIIBI aHTPOIIOTE€HE3a», « DBOJIOLMOHHOE IPEBO
yejgoBeKka», «ABcTpasonuTek», «UYemoBek  ymenbiit»y, «YenoBek  OpsAMOXOASAIUM», «JIeHHMCOBCKHMI  YEIOBEK»
«Heannepranbups», «KpomanboHIBY, «IIpenku yenoBekay, «Tarbl I3BOJIOLMH YETI0BEKA», «Packl yeroBekay.

OOopyoBaHre: MYJSDKM OKAaMEHEJIOCTEH, NPEIMETOB MaTepHUANbHON KYyJbTYpbl IPEAKOB YEJIOBEKA, PENPOAYKIUHU
(dpoTorpadum) KapTUH ¢ MUPOIOTHICCKUMHU U OMOJICHCKUMH CIOKETaMU MTPOUCXOKICHHS YelIoBeKa, (hoTorpaduu HaxXoJa0K



MCKOIIA€MbIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEKa, MOJIEIIb Yepena 4eJIoBeKa U yepena IIMMIIaH3€, MOJIETb KUCTH YeJI0OBEKa
Y KUCTU IIMMIIAH3€, MOJEJIH TOpCca MPEAKOB YEIOBEKA.

JlabopatopHas padora «/3yueHrne ocoOEHHOCTEN CTPOECHHUSI CKEIETa YEI0BEKA, CBA3aHHBIX C IPSIMOXO0XKICHUEM).

IIpakTnuyeckas padora «3yueHne 3KOJOTrMUYECKUX aJalTalui YeJI0BEKa.

Tema 6. JxoJsiorusi — HAyKa 0 B3aMMOOTHOIIEHHMAX OPraHU3MOB M HAJOPraHM3MEHHBIX CHCTEM C OKpY:Kaoue
cpenoi

3apoxaeHue u pasBuTue 3Konoruu B Tpynax A. 'ymbonwsara, K. @. Pynee, H. A. CeseproBa, 3. I'ekkens, A. Tencnu, B.
H. CykauéBa. Pa3gens! u 3agaun sxonoruu. CBsi3b DKOJIOTUU C IPYTUMH HAyKaMH.

Mertonb! sxonioruu. [loneBbie HabMOIEHNA. DKCIIEPUMEHTHI B 9KOJIOTHH: IPUPOIHbIE U TabopaTtopHble. MoaenupoBaHue B
AKOJIOTMU. MOHUTOPHUHT OKPY>KaIOIEH Cpebl: JOKAIbHBIN, PETHOHANBHBIN U TJI00AIbHBIN.

3HaueHUEe SKOJIOTMYECKUX 3HAHUU ISl YesOBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHME KaK OCHOBA CBs3€il UeloBedecTBa C
npupoaoi. PopMUpOBaHUE IKOJIOTHUUECKON KYJIBTYPhI U 3KOJIOTUYECKON IPaMOTHOCTH HACEICHUS.

JemoHcTpanumn

[Hoptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabnuuet u cxemsbl: «Pazgens axonorun», «MeTosl 3KoJIorun», «CXxeMa MOHUTOPUHTA OKPY>KAIOIIEH CPEeIbl».

JlabopaTopHas padora «/3yuyeHrne METOJIOB IKOJIOTMYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsbl U cpeaa 00MTAHMS

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Kiaccudukanus skonorudeckux (HakTtopoB: aOHOTHYECKUE,
ouotnyeckue, aHTpornoreHHoie. OOIME 3aKOHOMEPHOCTHU ACHCTBUS 3Koyorndeckux Qakropos. [IpaBuno munumyma (K.
Mmnpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (axtopbl. CBET Kak 3IKOJOTHYECKUW QakTop. JlelcTBHE pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX [0 OTHOUIEHWIO K cBeTy. CHrHajgpHas poJib CBETA.
doTonepruoansM.

Temneparypa kak sxonorudeckuii paxrop. [leficTBue TemmnepaTypbl Ha OpraHu3Mbl. [[OWKHIIOTEPMHBIE B TOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHocTh kak sxonmornueckuii pakrop. [Ipucrnocobnenus pacTeHuil K mojaepkanuio BogHoro o6amanca. Knaccudukarms
pacTeHuii o OTHOIICHUIO K Bojie. [Ipucnocobienns sUBOTHBIX K MN3MEHEHHUIO BOJAHOTO PEKUMA.



Cpensl  oOWTaHMS  OpPraHW3MOB:  BOJHAs, HA3EMHO-BO3NYIIIHAS, I[IOYBCHHAs, TJOyOWHHAs  MOAMOYBEHHAs,
BHYTpHOpTaHU3MeHHass. DUBHKO-XUMUYECKAE OCOOCHHOCTH Cpea oOWTaHHus OpraHu3MoB. IIpucmocoOieHus opraHU3MOB K
’KU3HU B Pa3HBIX cpefax.

buonornyeckne putmbl. BHemame u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOAWYHBIE PUTMEL. [IpHCIOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM W3MCHCHHSIM yCIIOBUN KU3HH.

XKuzuennsle hopmbl opranu3moB. [lonsTre o xu3HeHHOUW (Popme. XKuzHeHHbIE HOPMBI PACTCHHIA: IEPEBbsS, KYCTAPHHUKH,
KyCTapHWYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue ¢akropsl. Buapl OMOTHYECKUX B3aMMOJCUCTBHI: KOHKYPEHIUS, XWUITHUYECTBO, CUMOMO3 U €ro (DOPMBI.
[Tapazutusm, Koomepamus, MYyTyadu3M, KOMMEHCAIW3M (KBapTUPAHTCTBO, HaxieOHWYecTBO). HeTrpoduueckue
B3aMMo/ielicTBH (TomMueckue, Gpopudeckue, padpuueckre). 3HaUeHNE OMOTHYECKUX B3aUMOJICHCTBHUI JIJISI CYIIICCTBOBAHUS
OpraHU3MOB B cpejic oOuTaHus. [[pHHIMIT KOHKYPEHTHOTO NCKITFOUCHHS.

JemoHcTpanumn

Tabmuiel M cXxeMbl: «DKoJorHYecKkne (akTopb», «CBETOBOW CHEKTP», «DKOJOTHUYECKHE TPYIIBl YXUBOTHBIX 10
OTHOIICHUIO K CBETY», «TemIoKpoBHBIE >KUBOTHBIEY», «XOJIOAHOKPOBHBIE >KHUBOTHBIE», «DU3MOJIOTHYECKUE aJanTaiiu
KUBOTHBIX», «Cpeqibl oOUTaHus OpraHu3MoBy, «buonorudeckue puTMbly, «Ku3HeHHbIE POPMBI pacTeHui», « Ku3HeHHbIe
(GOpMBI KUBOTHBIX», «IKOCHUCTEMa IIUPOKOJIUCTBEHHOTO Jecay, «JKochcTeMa XBOWHoro iseca», «llemu nuranus»,
«XuiauyectBoy, «Ilapazutuzmy, «Konkypenmus», «Cumonosy», «KommeHcanusm.

O6opynoBaHue: repdapun pacTEHUN M KUBOTHBIX, IPUCTIOCOOICHHBIX K BIUSHHUIO PA3TUYHBIX IKOJOTHUECKUX (DAKTOPOB,
repOapuu CBETOIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIHUBBIX PACTEHUHN, CBETOIIOOMBEIC, TEHETIOOUBBIE I TEHEBBIHOCIUBHIC
KOMHATHBIE pacTeHUsl, repoapuu U KOJJIEKIIMH TETIONIO0MBBIX, 3MMOCTONKHX, MOPO30yCTOMYMBBIX PACTCHHM, Yydena MTHUIL
U 3BepeH, repbapuu pacTeHUM, OTHOCSIIMXCA K TUrpoduraMm, kcepoduraM, Me30puTaM, KOMHATHBIE PACTCHHUS JAaHHBIX
TpyNI, KOJUICKITNN KUBOTHBIX, OOUTAIOIINX B pa3HBIX cpeAax, repOdapuu U KOJUICKIIMU PACTEHUN U KUBOTHBIX, 00JIaal0NUX
yepTaMu MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM KU3HU, repOapuu M KOJUICKIIUU PACTECHUN U JKMBOTHBIX
Pa3TUYHBIX )KU3HEHHBIX (DOPM, KOJIJIEKIIUH KUBOTHBIX, YUYACTBYIONIUX B PA3IMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHas pa6ora «BrisiBneHrne mprucocoOJICHU OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopHasi padoTa «BblsiBieHrEe TPUCITOCOOICHUI OPraHU3MOB K BIUSIHUIO TEMIIEPATyPhI».

JlabopaTopHasi paboTa «AHaTOMUYECKUE OCOOCHHOCTH PACTEHHUU U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIM A



DKOJIOTMYECKHUE XapaKTepUCTUKu mnomyssiuuu. [lomynsiiust kak Ouosnoruueckas cucrteMa. Poinb HEOJHOPOIHOCTH CPEIbI,
dbuzndeckux O0apbepoB U 0COOEHHOCTEH OHOIOTHHM BHUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpPhI MOMYJISIIUI.
OCHOBHBIE MOKAa3aTeNd MOMYJISIIUU: YACICHHOCTD, IIJIOTHOCTh, BO3pACTHAA W MOJIOBAsI CTPYKTypa, POKAAEMOCTb, MMPUPOCT,
TEMI POCTa, CMEPTHOCTh, MUTPALIHSL.

DKOJIOTHUYECKAsT CTPYKTypa mnomyiaanuu. OLEeHKa YUCICHHOCTH MNOMyJaluu. [[MHamMuka nomyiasaiud U €€ perysiuus.
buoTtnueckuii noreHuuan nomyasanuu. MoaenMpoBaHUEe NUHAMUKHU MONyiasiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
Kpussie BbDKMBaHUA. Perynsius 4ucIEHHOCTH MOMYJAUN: poib (HaKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT TJIOTHOCTH.
DKoJIOTMYeCKHe cTpareruu BUAOB (r- u K-ctparerun).

[TonsiTue 00 »sKojornueckod Hume Buaa. MecrtooOutanue. MHoOroMepHass Mojelb dkojorudeckod Humu Jx.U.
XartunHcoHa. Pa3zmepsl sxonorndeckoid Huiu. [loTeHimaneHas v peaqiu3oBaHHAs HUIIY.

Bup xak cuctema nonyinsiiuid. Apeansl BU0B. BUIbI M UX )KM3HEHHBIE CTPATETHHU. DKOJIOTHUYECKUE YIKBUBAIICHTHI.

3aKOHOMEPHOCTH MOBEJACHUS 1 MUTPALIMI KUBOTHBIX. BHoIOTrMYecKkre NHBAa3UU 4y KEPOIHBIX BUIOB.

JemoHcTpanumn

IToptpert: Jx. Y. XaTunHCOH.

Tabmumpl ¥ cxXeMbl: «DKOJOTHYECKHE XapaKTePUCTHKU TMOMysuun», «lIpocTpaHCTBEHHass CTPYKTypa TOMYJISIHN,
«Bo3pacTHbie UpaMuIbl TONYIAIUNY», «CKOPOCTh 3aCEICHHs MTOBEPXHOCTH 3€MJIM Pa3IUYHBIMU OpraHuzMamuy», «Mozaeib
sKoJiornueckor Hum Jx. M. XaTtuauacoHay.

O6opynoBaHue: repoapuu pacTeHUHN, KOJUICKIIMH )KUBOTHBIX.

JladopaTopHasi padoTa «IIpucrmocobyieHnss ceMsiH paCTEHUN K paCcCEIICHUIOY.

Tema 9. Dxosorusi coo01ECTB. IKOJOTHUECKHE CUCTEMBI.

Coob6miecTBa oprann3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXy OpraHu3MaMy B OMOIICHO3E.

Dkocuctema Kak oTkpbitas cucteMa (A. Jx. Tercnn). dyHKIIMOHATBHBIE OJIOKH OPTaHU3MOB B SKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHThsl. Tpodudeckue ypoBHu. Tpoduueckue 1nenu u ceTu. AOGHOTHYECKHE OJIOKH dKocucTeM. [1ouBbI 1
WJIBI B 3KOocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HIKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNIM YKOCHCTEMBI. brioMacca 1 mpoayKius. DKOJOTHYECKUE MUPAMUIBI UUCEI, ONOMACCHl U DHEPTHH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Paykmyayuu. HampaBieHHBIE 3aKOHOMEPHBIC CMEHBI
coobmiecTB — cykieccud. I[lepBuyYHbIe W BTOPUYHBIE CYKIIECCMM M HMX TPUYUHBI. AHTPONOTCHHBIC BO3JCUCTBUS Ha
cykneccun. KimMakcHoe cooOimecTBo. bruopazHooOpa3uwe W MOJHOTa KPYroBOpPOTa BEIIECTB — OCHOBAa YCTOWYMBOCTHU
COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBI. DKOCUCmeMbl 03EP U peK. IKocucmemvl MOpell U OKeanog. IKocucmemvl myHOp, 1ecos, cmenel,
nYCMblHb.

AHTpOIIOreHHbIE AKOCUCTEMBI. Arpo3KocucTeMa. ArponeHo3. Paznuuus Mexay aHTPONOr€HHBIMH M MPUPOIHBIMU
HKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTBI ypOoskocucteM. ['oponackas ¢uopa u dayna. CuHaHTponu3anus ropoicKon
¢daynbl. buonoruueckoe 1 X03sUCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (POPMHUPOBAHKS OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B AKOCUCTEMax. Poib kackaonozo s¢hgexma u
8UO08-20UPUKAMOPO8  (KNH0UeBbIX 6U008) 6 QYHKYUOHUposanuu 3kocucmem. llepeHOC DHEPrUM M BEIIECTB MEXKIY
CMEXHBIMH JKOCHUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, MOMYJSIUNA M SKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX H
AHTPOTNOT€HHBIX BO3/ICHCTBUM.

Mexanusmol 8o30eticmeusi 3a2pA3HeHUll PA3HLIX MUNO08 HA CYOOP2AHUBMEHHOM, OpP2AHUSMEHHOM, HONYJIAYUOHHOM U
IKOCUCMEMHOM  VYPOBHAX, OCHOBbL IKOJIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 B8030eticmeus. Mertoaonorus
MOHHUTOPHUHTA €CTECTBEHHBIX M AHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuun

IToptpert: A. JIx. Tencnu.

Tabnuuel u cxembl: «CTpyKkTypa OHOIIEH03a», « IKOCHCTEMA MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOWHOTO JIECay,
«DyHKIMOHANBHBIE TPYNNbl OPraHU3MOB B 3KocucTeme», «KpyroBopor BemecTB B 3kocucteMe», «llenn nurTaHus
(mactOumHAas, NeTPUTHAS)», «DKOJIOTUUYECKAs MUPAMUIA YUCED», « IKOJOTHYECKasi MUpamMuga OMoMacchl», « IKOJIOrudYecKas
nupamuaa sHeprum», «OOpasoBanue Oonorta», «llepBuunas cykueccusi», «BoccTaHoBieHue meca TMOCIE TMOXKapay,
«JKrocucTema o3epa», «ArporeHos», «KpyroBopoT BemiecTB U MOTOK SHEPTUU B arpolieHo3e», «lIpumepsl ypOosKocucTemM».

O6opynoBanue: repOapuu pacTEHUU, KOJUICKIIMM HACEKOMBIX, uydella NTHI[ U 3BepeH, repdbapuu KyIbTYpHBIX U
JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJENb 3KOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanme ypo03KOCUCTEMBDY.

JlabopatopHas padora «/3ydeHue pasHOOOpa3usi MEITKUX MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX 9KOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUITUYHBIA OHMOTEOIeH03 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha CYXOJOJbHBIA WIIM TOWMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcust «IKCKYypCHsl B arpo3KOCUCTEMY (Ha MOJI€ WK B TEIUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — rinodanbHast IKoCHCTEMA



buocdepa — obmiemnanerapuasi 060g04Kka 3eMiid, TJe CYIIECTBYET WU CYIIECTBOBAIA KU3Hb. Pa3BUTHE MPECTAaBICHUI O
ouocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuanckoro o ouochepe. O61actu 6uochepst u e€ cocras. XKuBoe BelecTBo
ouocdepsl 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsA Ouocheprl. OcoOeHHOCTH Onochephl Kak riaodalbHOM 3KOCHUCTEMBI. JlnHaMuueckoe
paBHOBecue B 6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXUMUUYECKUE ITUKIIBI (YIyiepoja, a30Ta). PUTMUYHOCTE SIBIICHUN B
o6uocdepe.

3oHanbHOCTh Ouocheprl. Ilonarue o Oumome. OcCHOBHbIE OWMOMBI CYIIM: TYHJpa, XBOWHBIE Jieca, CMEIIAHHbIE U
IIMPOKOJIMCTBCHHBIC Jieca, CTEMH, CaBaHHBI, MYCTBIHW, TPOIMYECKHE JieCa, BBICOKOTOPbhs. KiWMMaT, pacTUTCIBHBIA |
KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa u (YHKIHS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTr0 MOTEHITHaIa U OnochepHbIX (hyHKITHIA.

JdemoHncTpanuun

IToptpetsi: B. . Bepuanckuii, 9. 3rocc.

Tabnmuusr u cxembl: «l'eochepsr 3emnm», «KpyroBopor azora B mpupoae», «KpyroBopor yriepona B mOpupone»,
«KpyroBopoT kucinopojia B mpupojie», «KpyroBopoT BojsI B ipupoie», «OCHOBHBIC OMOMBI cyliny, «Kinumaruueckue mnosica
3emun», «Tynapa», «Tamiray, «Cmemanubiii nec», «lllupoxonuctBeHusiii nec», «Crenby, «CaBaHHay, «IlycTbhiHY,
«Tponnueckunt Jec.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u oKpy:kainas cpeaa

DKOJIOTHYECKUEe KPU3UCHI U UX NMpUUMHBL. Bo3jaeiicTBue yenoBeka Ha Ouocdepy. 3arpsi3HeHrne BO3AyIIHOM cpenbl. OxpaHa
BO3/yXa. 3arpsi3HeHHe BOAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mouBel. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenue kinnmara.

AHTpPOIIOreHHOE BO3ACHCTBME HA PACTUTENBHBIM W >KMBOTHBIM Mup. OXpaHa pacTUTEIBLHOTO W >KUBOTHOTO MHpA.
OcHOBHBIC TPUHIMIBLI OXpaHbl TpHpoabl. KpacHple kHUTH. Oco00 oxpaHsemble mnpupoaHbie Tepputopuu (OOIIT).
boranuyeckue caapl ¥ 300I0THIECKUE TTAPKH.

OcCHOBHBIC TPHUHIMIIBI YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA M MPHUPOJILL. PalnoHambHOE MPUPOIONOIL30BAHUE U
COXpaHEeHHEe OHMOJOTHYECKOTO paszHooOpasust 3emiu. OOIIME 3aKOHOMEPHOCTH TJIO0ATBHBIX JKOJIOTHYECKUX KPH3UCOB.
Oco0eHHOCTH COBPEMEHHOT'0 KpU3KCa U €ro BEPOSTHBIC MOCIICICTBHUS.

Pa3BuTHe METO0OB MOHUTOPHWHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX TpoIeccoB. Cucmemublie ucciedo8anus nepexooa K
pecypcocbepezaioujeli U KOHKYPeHmMOoCcnocooHoul anepeemuke. buonocuueckoe pasnoobpasue u dbuopecypcol. Hayuonanvnvie



ungopmayuontvle cucmemvl, obecneyugaiouue 00OCMyn K UHGOPMAYUU NO COCMOAHUIO OMOEIbHBIX U008 U IKOCUCHIEM.
OcHogbl 9Kopeaburumayuu IKocucmem U cnocob6o8 6opvowvl ¢ buonospeddcoeHusmMu. PekoHcmpyKkyus MOPCKUX U HA3EMHbBIX
9KOCUCmEM.

JdemoHcTpanuun

Tabmuipl U cxeMbl: «3arpsisHeHue atMochepbl», «3arpsizHeHue rugapocdepnl», «3arps3HeHUE MOouBb», «llapHUKOBBIN
s ey, «Ocobo oxpaHseMble TPUPOIHBIE TEPPUTOPUNY, «MOeTu yIpaBIIEeMOro MUPay.

O6opynoBanue: ¢potorpadun oxXpaHsieMbIX pacTeHUM 1 KUBOTHBIX KpacHoit kuuru Poccuiickoit @enepanuu, KpacHoit

KHUTY PETHOHA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIMMHCS MPOrpamMM CpEAHEro OOIIero
o0pa30BaHus: TUYHOCTHBIE, METANPEIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl MO OMOJIOTMM BBIJCIIEHBI CIEAYIOIIUE COCTABIIAIOIIME:
OCO3HAHHE 00YYAIOUTUMUCS POCCUMUCKON I'PaKJaHCKONW MACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOIIPEACIICHUIO, Haluyue Momusayuy K 00y4eHU0 OUOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX yOeKIeHUN
JUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAMULUNA Pa3BUTHsI OMOJIOTHYECKOTO 3HAHUS, 2OMOBHOCMb U
cnocobonocms  O0YYAIOUIUXCS PYKOBOJCTBOBATHCS B CBOEH JIEATETBHOCTH II€HHOCTHO-CMBICJIOBBIMH yCTaHOBKAaMH,
NPUCYIIUMU CUCTEME OMOJIOTHYECKOro O0pa3oBaHUsl, HaAluyue NPAGOCO3HAHUS DKOIOTUUYECKOW KYIBTYPBI, CHOCOOHOCMU
cmasums UEIN U CTPOUTH )KU3HEHHBIE MJIAHBI.

JINYHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl MO OHOJIOTUU JOCTUTAIOTCS B €IUHCTBE YYEOHON M BOCIMTATEIbHOU
JNEATENIbHOCTA B COOTBETCTBHUM C TPAJULUOHHBIMH POCCUHMCKMMH COLUOKYJIBTYPHBIMU, HCTOPHUYECKMMU H JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMA B OOIIECTBE MPaBWJIAMH W HOPMaMH TOBEIEHHUS U CIIOCOOCTBYIOT Ipolleccam
CaMOITO3HAHUS, CAMOBOCIIUTAHUS U CAMOPa3BUTHS, PA3BUTHUSl BHYTPEHHEW MO3UIUU JTUYHOCTHU, NATPUOTU3MA U YBAXKEHUS K
3aKOHY W MpPaBOMNOPSAIKY, YEJIOBEKY TpPyJla M CTaplIeMy IOKOJEHHIO, B3aUMHOIO YBa)KEHMs, O€pEXKHOr0 OTHOIIECHMS K



KYJIbTYPHOMY HAcCJICIUI0 U TPaAWLMAM MHOTOHAUMOHANbHOro Hapoaa Poccuiickon denepanuu, Npupoae U OKPYKarOIIEH
cpexe.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUSI y4eOHOro mpenmera «bHOJOTHS» AOJKHBI OTpa)XaTh TOTOBHOCTh U CHOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX YOEXKIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOIO
oOl1iecTBa, pACHIMPEHUE KU3HEHHOTO OMbITa U OINbITAa JEATEILHOCTH B IMPOIECCE peaiu3alldd OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JIEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh T'PaXKJTAHCKOW TMMO3UIIMUA OOYy4YarONIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJi€HA POCCUHUCKOTO
00I11eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TIPU CO3JaHUU YYEOHBIX IPOEKTOB, PEIICHWU YYCOHBIX U
MO3HABATEJILHBIX 327124, BBIMOJTHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OTPECIATh COOCTBEHHYIO TTO3UIIMIO TT0 OTHOIIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTMBHOI'O B3aMMOJEHCTBUS JIIOJIEH C pa3sHBIMU
yOeXKIECHUSIMU, KYIbTYPHBIMH [IEHHOCTSMH U COIUATIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHUS YY€OHBIX, TO3HABATENI bHBIX M UCCIEAOBATEIbCKUX
3a/lay, YBaXHUTEJIBHOTO OTHOILIEHUS K MHEHHUIO OIIMOHEHTOB NpHU OOCYX JACHHH CIOPHBIX BOIPOCOB OHOJIOTHYECKOIO
COIEPKAHUSI;

TOTOBHOCTh K TYMaHUTaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMHPOBAHHOCTh POCCUMCKON TPa)KTaHCKOW HJICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHMS K CBOEMY HapOAy, UyBCTBa
OTBETCTBEHHOCTH Tiepea PoauHoM, rop/IocTH 3a CBOM Kpaii, CBOl0 POoauHY, CBOM S3bIK U KYJIbTYPY, MNPOILIOE U HACTOSIIEE
MHOTOHallMOHAIBHOTr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K IMIPUPOJHOMY HACIIEIUIO U MAMATHUKAM IPUPOABI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJI POCCUICKUX YYEHBIX B CTAHOBJIECHHUE W PAa3BUTHE OUOJOTMM, TMOHUMAaHUS 3HAYCHHS
OMONOTHY B TTO3HAHWH 3aKOHOB MPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOTO 00IIeCTBa;

uaerHast yoexx1€HHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3ammuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 UM MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOpajJbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MMOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMTENISM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSITHUS IEHHOCTEU
CEMEMHOM KU3HU B COOTBETCTBUU C TpaAUIIUIMH Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYash ICTETHKY ObITa, HAYyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOpPTa, TPYHa,
00I111eCTBEHHBIX OTHOIICHUH;

MOHUMAHHUE SMOIIMOHAJIBHOTO BO3JICUCTBUS KUBOU MPUPOJBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MTPOSIBIISATh KAYECTBAa TBOPUYECKOM JINYHOCTH;

5) pusuyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOI0 0JIATOMOJTYyYHA:

NOHMMAaHHE U peau3alys 3J0pOBOTr0 M 0e30MacHOro odpasa KHU3HU (3A0POBOE MUTAHHUE, COOIIOJIEHNE TUTHMEHUYECKUX
OpaBWJI U HOPM, COAJaHCUPOBAHHBIM DPEXKUM 3aHSATUN W OTIbIXa, PEryyspHas (QU3WYecKas AaKTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIECHHS K COOCTBEHHOMY (DM3HMUECKOMY U IICUXUYECKOMY 370POBBIO;

NOHMMAaHHE [IEHHOCTH MPaBUJ MHAUBUAYAJIFHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHHS B CUTYAIHUSX, YTPOKAIOIIUX
340POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHE MOCJIESJACTBUI 1 HEMPUATUS BPEIHBIX MIPUBBIUEK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOro BOCIIUTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K aKTHBHOM JIEATEILHOCTH TEXHOJOTMYECKOW M COLMAIbHOW HAMPaBIEHHOCTH, CIOCOOHOCTh MHUIIUUPOBATH,
IJIAHUPOBATh U CAMOCTOSTENIBHO BBIIOJIHATH TAKYIO JIEATEIIbHOCTD;

WHTEPEC K pa3nuuHbIM cepaMm mpodeccuoHANbHOU AESITEIBHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOp Oymyiein
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTbH K 00OpPa30BaHUIO U caMOOOpa30BaHUIO HA MPOTKEHUH BCEH JKU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUUYECKH 11eTIec000pa3HOe OTHOIIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYyIlleCTBOBAHUS;



MOBBILLIEHUE YPOBHS DSKOJIOTMYECKOM KYJIbTYpbl: NPHOOPETEHHE OMNbITa I[UIAHUPOBAHHUS TIOCTYIKOB M OLIEHKH MX
BO3MO’KHBIX ITOCIEACTBUN IS OKPYKAIOIEW CPEJIbI;

OCO3HaHME II100aJbHOrO XapakTepa 3KOJIOTMUYEeCKUX MPOOIEM U MyTEH UX peLIeHUs;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU HM3yYEHUU OMOJOTUM 3HAHMS M YMEHHUS NpU PEIICHUH MpoOJeM,
CBS3aHHBIX C palMOHAIBHBIM IPUPOJONOJIB30BAaHUEM (COOJIOIEHUE MpaBUJ MOBEAECHUS B NPUPOJE, HANMPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEIPUATUE JEUCTBUM, IPUHOCAILIMUX BpPEA OKPYXKAIOUIEH IMPUPOJHOU Cpelne, YMEHHE IPOrHO3UPOBATH
HEeOJIaronpusATHBIE KOJIOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMbIX IEUCTBUIA U MPEAOTBpALATh UX;

HaJU4ME Pa3BUTOTO DKOJOTMYECKOTO MBINUIEHUS, JKOJOTMYECKONM KYJIbTYpBI, OIBITA JEATEIBHOCTH HKOJOTHYECKOMN
HAIIPaBJIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMMH B II03HABATEIIbHOW, KOMMYHHMKATHBHOM W COLMAJIbHOW TNPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON JIESITEIBHOCTH IKOJIOTUUECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW U OOIIECTBEHHOM
NPAKTUKHU, OCHOBAHHOT'O HA IUAJIOTe KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YMTATENBCKOM KYJIbTYpbl KaK CPEACTBA B3aUMOJIEUCTBHS MEXAY JIFOJBMH U ITO3HAHHUS
MUDa;

[OHUMaHue crneuu(puky OHOJOTMM KaK HayKd, OCO3HaHMA €€ poiu B (OPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBILUIEHHUS, CO3aHUU LIEJIOCTHOTO MPEJCTAaBIECHUs 00 OKPYKAIOLIEM MUPE KaK O €IUHCTBE MPUPOIbI, YEIOBEKA U OOLIECTBA,
B IIO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEN U pPelIeHUuH MpoOIeM COXpaHEHHsI IPUPOTHOIO PABHOBECHS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHMOJOTHMHM JJIi COBPEMEHHOW IMBWIM3AIMM: OOECIIEYEHHs] HOBOTO YPOBHS DPa3BUTHUS
MEIMIIMHBI, CO3/IaHUE NEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX PELIaTh PECYPCHBIE MTPOOIEMbI Pa3BUTHS YEIOBEUECTBA,
MOWCKa IyTel BBIXOJA M3 INIOOATBHBIX 3KOJOTMYECKHX MpoOjeM U obecreueHus mepexoia K yCTOHUYMBOMY pa3BUTHIO,
paloHAIbHOMY HUCIIOJIB30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUU OMOJIOrHUYE€CKUX 3HAHUH B 1I€JIX MOBBIIICHUS 001IEH KyJIbTyphl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK COCTaBHOM YacTu (YHKIMOHAJIBHOW IPaMOTHOCTH oOOydarouuxcs, (HopMUpyeMol NpuU H3YYEHHH
OMoJI0rHuY;

[IOHUMAaHUE CYHNIHOCTH METOJOB IIO3HAHUS, HCIIOJIb3yEMbIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHMS JIJISl aHAJIN3a U OOBSCHEHHS SIBJICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHHE



nenaTh 00OCHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HaYYHBIX ()aKTOB M MMEIOUIUXCS JAHHBIX C IIEJIbI0 MOJYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIb30BaTh OUOJOTHUECKUE 3HAHUS [IJISi PEIICHUs MPOOJIEM B PEalbHBIX KU3HEHHBIX
CUTYaIUsX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEeNbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NeATeNIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTHh K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX
3HaHUH 10 OMOJIOTHH B COOTBETCTBUM C )KU3HCHHBIMH MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeIMEeTHBIE PEe3yJIbTaThl OCBOCHHS y4eOHOrO mpeaMera «bHosorus» BKIIOYAIOT: 3HAYUMBIC JJIS (POPMUPOBAHUS
MHUPOBO33PCHHUS  O0YYAIONIUXCS  MEXIAMCIMIUIMHAPHBIC (MEKIIPEAMETHBIC) OOINCHAyYHBIC IOHATHSA, OTpaKaroIlIue
IIEJIOCTHOCTh HAYYHOUH KapTHUHBI MUPA U CIICIIU(PUKY METOJIOB MTO3HAHHUS, HCIIOJb3YEMBIX B €CTCCTBEHHBIX HayKax (BEIIECTBO,
DHEPTHs, SIBICHHUE, TIPOIECC, CHCTEMa, HAYYHBIN (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHUE,
HaOMIOZIeHNe, W3MEpeHHe, OJKCIEPUMEHT W JpyrHue); yHUBEpcajbHble y4eOHble JelicTBUs  (IIO3HABaTENIBHBIC,
KOMMYHUKAaTHBHBIE, PETYIATHBHEIC), oOecreunBammue (GopMUpOBaHUE (DYHKIMOHAIBHOW TPaMOTHOCTH W COIHAIBHON
KOMIIETCHIIMM ~ OOYyYaloONIMXCs; CHOCOOHOCTh  OOYYAIOMIMXCS  WCIONBh30BaTh  OCBOCHHBIE  MEXIHCIUIUIMHAPHBIC,
MHUPOBO33PCHYECKHE 3HAHUS U YHUBEPCATbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIBHON M COITUAIBHON MPaKTHKE.

B pesynbraTe m3ydeHuss OMOIOTHHM Ha YPOBHE CPEIHETO 0o0IIero odpazoBaHus y oOydaromierocs OyayT chopMUpPOBaHbI
NO3HABAaTEIbHbIC YHHBEpPCATbHBIE y4YeOHBIC JICWCTBUS, KOMMYHHUKATHBHBIC YHHBEpCAIbHbIC YYeOHBIC JCHCTBHSA,
pETYISATUBHBIC YHUBEPCATbHbIC YIeOHBIC ICHCTBHS, COBMECTHAS JEATSIHEHOCTb.

MeTanpeaMeTHBIE pe3yJIbTaThl OCBOCHHS IMPOTPAMMEBI CPEIHETO 00IIero 00pa3oBaHMsI TOJDKHBI OTPaKaTh:

OByajieHue YHUBEPCATbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JIEHCTBUSIMM:

1) 6a30Bble JOrHYECKHE TeHCTBHS:

CaMOCTOSATEIHLHO (POPMYIIMPOBATH U aKTYaJTU3UPOBATH IPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

MCITIOJIB30BaTh TPU OCBOCHUH 3HAHWUN MPHUEMBI JJOTUYECKOTO MBINIJICHUS (aHAIM3a, CHHTE3a, CPAaBHEHUS, Kilaccu(uKaimy,
000011IeHHs), PACKPBIBATH CMBICT OMOTOTHYECKUX MOHATHH (BBIACIATh UX XapaKTePHbBIC MPU3HAKK, YCTAHABIMBATEH CBS3H C
JIPYTHUMHY TIOHATHSIMH )



ONpeAesaTh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKEHUS, COOTHOCHUTH PE3YJbTATHI
NEATENBHOCTU C MOCTABICHHBIMU LIEIISIMU;

HCIIOIb30BaTh OMOJIOrMYECKHUE MOHSITHS sl OObSICHEHUS (PAKTOB U SIBJICHUMN KUBOU MPUPOJIBL;

CTPOUTHh JIOTMYECKUE paCCyXACHUs (MHIYKTUBHBIC, JEIYKTUBHBIC, MO aHAJIOTMHU), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYIUPOBATH BHIBOABI U 3aKIIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEIACTBA JJIsl MPEICTABICHHS CYIIECTBEHHBIX CBSI3€M M OTHOLICHUH B H3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TaKkKe NPOTUBOPEUYUN PA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
UCTOYHUKAX;

pa3pabaThIBaTh IMIAH PELICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCSI MaTePUaIbHBIX M HEMaTepUaIbHbBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIESITEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCIEICTBUN
NESATENbHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUAX PEATbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIa/IeTh HaBBIKAMU Y4YEOHO-UCCIIEIOBATENLCKOM W MPOEKTHOM JESTeNIbHOCTH, HAaBBIKAMHM Ppa3pelieHus MpooiieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTENbHOMY IOMCKY METOJOB pEIICHUS NPAKTHYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOAOB ITO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BUABI JEATEILHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALMH, MPEe0OpPa30BAHUIO U
NPUMEHEHHIO B YY€OHBIX CUTYAIUSIX, B TOM YHUCJIE MPU CO3JaHUU YYEOHBIX M COLUATIBHBIX TPOCKTOB;

(dbopMHUpOBaATH HAYYHBIN THUIT MBIIIUICHUS], BIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHATUSAMH U METOJaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4M B 00Pa30BaTEIILHON JACATEIBHOCTH U KU3HEHHBIX CUTYAIUSX;

BBISIBJISITh IIPUYMHHO-CIICICTBEHHBIE CBSI3M M AKTyaJIUW3UPOBATh 3a/ady, BBIIBUraTh TMIOTE3Y €€ PELICHMS, HAXOAUTH
apryMEHTHI JUISl 0KA3aTENbCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh IApaMETPbl U KPUTEPUHU PELICHUS,

AHAJIU3UPOBATh [OJIYyYCHHBIE B XOJE PEIICHUs 3aJauyd pPe3yibTaTbl, KPUTUYECKU OLICHUBATh HUX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNUE B HOBBIX YCJIOBHSIX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIEJICHANPABIEHHBIN MMOUCK MEPEHOCA CPEJICTB U CITOCOOOB ACHCTBHUS B TPO(ECCHOHATBHYIO CPEY;

YMETb NMEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO O0JIACTU KUZHEACATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTel;



BBIJIBUTaTh HOBBIC UJIEU, MpEJJIaraTh OPUTHHAIIbHBIC MOJXO0/Ibl U PEIICHUS, CTABUTh MPOOJIEMbI U 3a/1aud, JOMYCKAIOIINE
aJbTEPHATUBHbBIC PEIICHUS.

3) padora ¢ unpopmanmei:

OPUEHTHPOBATHCS B PA3TMUYHBIX UCTOUHHKAX MHGOPMAIUU (TEKCTe Y4eOHOro MocoOusl, Hay4YHO-MOMYJISIPHOM JIUTEepaType,
OMOJIOTMYECKUX CJIOBApSX W CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIU3UpOBaTh UHPOPMAITUIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, KPUTUUECKH OLICHUBATH €€ T0OCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTb;

dbopMynUpoBaTh 3ampochl W MPUMEHSTh PA3IUYHBIE METOJbI MPU TMOUCKE U OTOOpe Ouojoruueckor uHdoOpMaIuu,
HE0OXOAUMOM /1151 BBITIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BaHUA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANIbBHYIO (OpMy mpeicTaBieHUs OuoJorHMdecKod HH@popMaruu (CXembl, rpaduku,
JMarpamMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTOE);

UCIIOJIB30BaTh HAYYHBIH S3BIK B KadyeCTBE CpeACTBA Npu paboTe ¢ Ouosornyeckoi uHQoOpMamuen: TPUMEHSITH
XUMUYeCKHe, (pu3nueckue U MaTeMaTUIeCKHUe 3HaKW M CUMBOJIBI, (hOopMyIibl, abOpeBUaTypy, HOMEHKIIATYPY, UCIIOJIB30BATh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI MHPOpPMaLUU, HHHOPMAITMOHHON O€30aCHOCTH JIMYHOCTH.

OByajgeHne yHUBePCATbHBIMA KOMMYHHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cepax KU3HU, aKTUBHO Y4aCTBOBATh B JAMAJOTE WM TUCKYCCHHU IO CYIIECTBY
oOcyxaeMoi TeMmbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYXIACHHUS OTHOCUTENIBHO BBIMOJHEHUS TMpejiaraeMoun
3a/layu, YYUTHIBATh HHTEPECHI U COIIACOBAHHOCTD MO3UIIUN APYTHX YYaCTHUKOB JHAJIOTa WK JUCKYCCHUH);

pacmo3HaBaTh HeBepOaldbHBIE CpeACTBAa OOIIEHWs, TOHUMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTYallUl, yMETh CMSTYaTh KOH(DIUKTHI U BECTU MIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CHIOcOOaMu OOIIEHUS W B3aUMOJCUCTBHS, TMOHMMATh HAMEPEHHs NAPYTUX JIOACH, MPOSBIATH
YBaXUTEIHHOE OTHOIIIEHNE K COOCCETHUKY M B KOPPEKTHOM hopme PopMyTupoBaThH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HWCIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW WM WHIWBUIYaTbHON palbOThl NpPH PEHICHUH OWOJIOTHYECKON
po0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHUS TPYITIOBBIX (hOPM B3aUMOICHCTBUS TIPH PEIICHUU yU4eOHOU 3a/1a4K;



BBIOMpATh TEMAaTUKy W METOJAbl COBMECTHBIX JAEHCTBUI C YYETOM OOIIMX MHTEPECOB M BO3MOYKHOCTEH Ka)JOro 4jieHa
KOJUIEKTHBA;

IIPUHUMATh LEJIU COBMECTHOM JIEATEIIbHOCTH, OPraHU30BBIBATH U KOOPAWHHUPOBATH JEHUCTBHUS IO €€ IOCTHKECHHIO:
COCTaBJIATh IUIAH JIEWCTBUM, paCHpenesisiTh poJid C YYETOM MHEHUN YYaCTHHKOB, OOCYXJAaTh pe3yJbTaThl COBMECTHOM
paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJA0r0 YYaCTHHKA KOMaHbl B OOIIMIA pe3yibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpEIaraTb HOBbIE MPOEKTHI, OLEHUBATh UIEU C MMO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETUYECKOE MMOBEJCHUE B PA3IMYHBIX CUTYAIMX, MPOSBISATH TBOPUECTBO U BOOOpaKEHUeE,
OBITh UHUIIMATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMY PeryJATHBHBIMH AeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS1 BBISIBJICHUS MPOOJIEM U UX PEIICHHS B )KM3HEHHBIX U YU€OHBIX CUTYAIIUsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKMX 3HAHUU II€JIEBbIE M CMBICJIOBBIE YCTAHOBKM B CBOMX ACHCTBHUSAX M MOCTYIKaxX MO
OTHOLLIEHHUIO K JKUBOU NPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh IO3HABATENbHYIO JESTENBbHOCTb, BBIABIATh NPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHOM EATENBHOCTH U KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITEIILHO COCTaBJIATh IJIaH PELIEHUs MPOoOIeMbl ¢ YYETOM MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1
MPEATOYTEHNH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKu y4eOHOro IpeIMeTa Ha OCHOBE JIMUYHBIX IPEANOYTCHUH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO ITUPOKOM IPYAULIMN B Pa3HbIX 00JACTSAX 3HAHUI, MOCTOSTHHO MOBBIIIATH
CBOI1 00pa30BaTENBHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallsiM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIa/IeTh HABbIKAMU MMO3HABATEIbHON PEeQIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBHI M MBICIUTEIBHBIX MPOIECCOB,
UX pe3yJbTaTOB U OCHOBAaHUH, UCIIONB30BATh MPUEMBI pepiieKCHn AJIs OLICHKH CUTYalliH, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHUs 110 UX CHUKEHHUIO;



IIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPH aHAIU3€ PE3YyJbTaTOB IEATEIBHOCTH;
3) npuHsTHE Ce0N U APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAJIU3€ PE3YyJbTaTOB JEATEIBHOCTH;
MPU3HABATH CBOE MPaBO M MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOSHMS cojepkaHusi ydeOHoro mpeamera «buosiorus» Ha yriyOJaE€HHOM YpOBHE
OpUEHTUPOBaHBI Ha olecreueHue NpoGuIbHOro o0ydeHust oOydaromuxcs ouosorud. OHM BKIIOYAIOT: CHeU(pUUYECKUe s
OMOJIOTMU HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI 110 OCBOCHHIO, UHTEPIIPETAIIMU U NMPEOOPa30BaAHUIO 3HAHUN, BUIBI
JEATEeILHOCTH TI0 TIOJIYYSHUI0 HOBBIX 3HAHUW W WX MPUMEHEHUIO B PA3UYHBIX YUCOHBIX, a TAK)KE B PEallbHbIX KU3HEHHBIX
cutyauusx. [IpeaMeTHbie pe3yabTaThl OPEACTABICHBI IO TOJIaM U3YUYCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 knacce NOMKHBI OTPakKaTh:

c(hOpMHPOBAHHOCTh 3HAHUIA O MECTE W POJIM OMOJOTUU B CHUCTEME €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU €CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, B MO3HAHUHM 3aKOHOB MPHUPOJbI M PEIICHUU MPOOJEM PalMOHAIBHOTO MPUPOIONOIb30BAHUS, O
BKJIAJIC POCCUNUCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHHME CHUCTEMON OMOJOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOMOJAraroniue OUOJOrMYecKHe TEPMHUHBI H
NOHSTHS (3KU3HB, KJIETKA, OpraHu3M, MeTab0I13M, TOMEOCTa3, CaMOPETYIISIIHS, CAMOBOCIIPOU3BEICHNE, HACTIEACTBEHHOCTD,
U3MEHYMBOCTh, POCT M Pa3BHUTHE), Onojornueckue teopuu (kimerouHas teopus T. [lIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHAsl Teopus HacieactBeHHocTu 1. Moprana), ydyenuss (H. WM. BaBumoBa — o 1meHTpax MHOroooOpasus H
MIPOUCXOXKIEHUST KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTUICHUS, YUCTOTHI
raMeT, HEe3aBHUCUMOro HaciienoBaHus [. MeHpens, roOMOJOrMYEeCKHX PSANOB B HACJIEACTBEHHOM wu3MeHuuBoctu H. .
BasunoBa), mpuHIUIIEI (KOMILJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJIaMH HAay4YHOTO TIO3HAHUS, HCIOJIB3YEeMbIX B OHMOJOTHYECKUX WCCICIOBAHUSAX >KHBBIX
00BEKTOB (OmMHMcaHue, U3MEPEHUE, HaOII0ICHHE, SKCITICPUMEHT);

YMEHUE BBIJETATh CYIIECTBEHHbIE IMPU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM 4YHCJI€ OaKTepuil, TpUOOB, PACTECHUH, JKUBOTHBIX W YEIIOBEKA, CTPOCHHS OPTaHOB H



CHCTEM OPTaHOB PaCTECHHIA, )KUBOTHBIX, YEJIOBEKA, MPOIIECCOB KU3HEACSITEILHOCTH, MPOTEKAIOIINX B OpraHU3Max PacTeHUH,
KUBOTHBIX M YE€JIOBEKa, OMOJOTMYECKHX IMPOLIECCOB: 0OMEHa BEIIECTB (METa0O0JIM3M), MPEBpPALICHUSI YHEPTUU, OpOKEHHUS,
aBTOTPO(HOTO M TeTepOTPOHOrO THUMOB MUTAaHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHesa,
aMOpHoOreHe3a, MOCTAIMOPHOHAIFHOTO PAa3BUTUA, PAa3MHOKEHUS, HHIWBUIYaTbHOTO Pa3BUTHUA OpraHH3Ma (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHaBIMBATh B3aMMOCBS3M MEXAY OPTaHOHMIaMHU KJIETKH M MX (PYHKIUSIMHU, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH
U uX (pyHKIUAMH, MEXAY OpraHaMH U CHCTEMaMHU OPTaHOB y PACTEHH, )KUBOTHBIX M YEIOBEKAa U MX (QYHKIUSIMHU, MEXKITY
CHUCTEMaMHU OPTaHOB U WX (PYHKIMAMH, MEXKITY dTallaMid OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO IMKJIA U )KH3HECHHBIX IIUKJIOB
OpPTaHMU3MOB, dTallaMi YMOPHUOHATILHOTO Pa3BUTHUsI, TCHOTHIIOM U ()€HOTHIIOM, ()EHOTUTIOM U (haKTOpaMu Cpellbl OOUTAHUS;

YMEHUE BBISBISITh OTIIMYUTENbHBIC IPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE PACTEHUH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OMOIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JJISI JOKA3aTEIbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX CHCTEMAaTUYECCKUX TPYTIIT,

YMEHHE peniatb OWOJOTMYECKHE 3a/aud, BBIIBIATh NPUYMHHO-CICICTBEHHBIC CBS3H MEXIY HCCIICTyEeMbIMH
OHMOJIOTMUECKUMU TIPOIIECCAMHU U SIBIICHUSIMHU, JI€JaTh BEIBOJIBI U TPOTHO3HI HA OCHOBAHWH IOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBIMIOJIHATH JabOpaTOpHblE U TpaKTHYEeCKUEe padoThl, cOONIONaTh TpaBWwiIa TpU padboTe ¢ ydyeOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTAaTh TUIIOTE3bI, MPOBEPSATh HUX IKCIEPUMEHTATBHBIMH CpPEICTBaMU, (POPMYIHUPYs IENb HCCIEI0BaHUS,
aHAIM3UPOBATDH MOTYUYEHHBIE PE3YyIbTaThl U JI€TaTh BBIBOIbI;

yMEHHE Y4acTBOBAaTh B yU4eOHO-HCCIEI0BATEILCKON paboTe 1Mo OMOJOTHH, SKOJIOTHHA M METUIIMHE, TPOBOIMMON Ha 0a3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABISATD MMOJTYYCHHBIC PE3YIbTaThl HA YUEHUYECKUX KOH(DEPEHIIUSIX;

yYMEHHE OIICHMBATh dTUYECKHE ACTIEKThl COBPEMEHHBIX UCCIEAOBAHUM B 00JaCTH OMOJIOTHMH U MEIUIIMHBI (KIIOHUPOBAHHE,
UCKYCCTBEHHOE OILJIOIOTBOPEHHE, HAIIPABICHHOE N3MEHEHNE TEHOMA M CO3/IaHiEe TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodecCHOHATBFHON AESITENBbHOCTH B 00JIaCTH OMOJIOTHH,
MEIHUIHMHbI, ONOTEXHOJOT UM, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIIIyOJIsATh O3HABATEIbHBIHI
MHTEpEeC, HANpaBJICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH Mpodeccud U MPOAOIKEHHE OHOJIOTHYECKOTO
o0pa30BaHus B OPraHU3AIUSAX CPETHETO MPOPECCUOHATLHOTO U BBICIIIETO 00pa30BaHMUs.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS ydeOHOTO npeameTa «buonorus» B 11 knacce NOKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE€ U POJIU OMOJIOTMM B CUCTEME €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HayYHON KapTHUHBI MUpPa, B MO3HAHUM 3aKOHOB IPUPOJIBI M PELUICHUH 3KOJOTHYECKHUX MPOOJIEM YeIoBeYeCcTBa, a



TaKK€ B PELIEHWU BOMPOCOB PALUUOHAIBHOIO HPHUPOAOIOJIB30BAaHUSA, U B (HOPMHUPOBAHMU IIEHHOCTHOI'O OTHOIICHUS K
NpUPOE, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOIOr0OB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJETh CHUCTEMON OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OIpPEACNICHUS W IOHUMAaHUE CYIIHOCTHU
OCHOBOIIOJIATAIOIIUX OMOJOTMYECKUX TEPMUHOB W TMOHATUH (BUI, BSKocucTteMa, Ouocdepa), OHOIOTMYECKHE TEOpUU
(aBomroumonHass teopust Y. [lapBuHa, cuHTeTHueckas Teopus sBomounu), ydeHus (A. H. CesepuoBa — o mnyTax u
HampaBieHusx ssomounu, B.W. Bepnanckoro — o OGuocdepe), 3akoHbl (reHetmueckoro paBHoBecus k. Xapau u B.
Baitn6epra, 3apoasieBoro cxoactsa K. M. bapa), npaBuna (Munumyma 1O. JInGuxa, 3x010ru4eckoi mupaMuIibl SHEPrun),
runotessl (runote3a «mupa PHK» V. 'un6epra);

yYMEHHE BJIaJIeTh OCHOBHBIMU METOJaMU HAyYHOTO MO3HAHUS, UCIOIb3YEMBIMU B OMOJIOTMUECKUX UCCIIEI0BAHUAX KUBBIX
O0OBEKTOB M DJKOCUCTEM (OMUCaHUE, HW3MEPEHHE, HaOJIIOJIEHHE, HSKCIEPUMEHT), CIOCOO0aMu BBISBICHUS M OICHKHU
AHTPONOTE€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIICNATH CYUIECTBEHHbIE NMPU3HAKHU: BUIOB, OMOIEOIIEHO30B, PKOCHCTEM M OHocdepbl, CTaOMIM3HPYIONIETO,
JBUXKYILETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOPA, aJIONAaTPUYECKOT0 M CUMIIATPUYECKOTO BU000pa30BaHus, BIUSHUSA
JABUKYIIUX CHUJT DBOJIIOIMKM HAa T€HO(OH] MOMYJISIUHU, MPUCTTOCOOIEHHOCTH OPraHW3MOB K cpelie OOMTaHUs, YepeaOBaAHMS
HaIPABJICHUI 3BOJIIOLNH, KPYTOBOPOTA BEILIECTB U IIOTOKA SHEPTHU B DKOCUCTEMAX;

YMEHHME YCTAHABJIMBATh B3aUMOCBSA3M MEXKIAY IPOLECCAMU DBOJIOLMH, JBWKYIIMMHM CHJIaMH aHTPOIIOI€HE3a,
KOMIIOHEHTaMH Pa3JIM4YHbIX SKOCUCTEM U IPUCIIOCOOIEHUSAMU K HUM OPTaHU3MOB;

YMEHHE BBIABISATh OTJIMYUTENIbHbIE IPU3HAKM JKUBBIX CUCTEM, IPUCHOCOOJEHHOCT, BHUAOB K Cpele OOUTaHus,
aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBSA3€Hl OpPraHW3MOB B COOOIIECTBAaX, aHTPOIIOI'€HHBIX
W3MEHEHHM B DKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, ONOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIs1 JOKa3aTENbCTBA
pPOJCTBA OPraHU3MOB pAa3HBIX CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB U CpEIbl OOWUTaHUS, EIUHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPaHEHHMS MHOrooOpasusi BHJIOB M SKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAaHUS
IIPUPOABI U YEJIOBEUECTBA,;

yMEHHE peuiarb OHOJOTMYECKHe 3aJaud, BBIABIATh NPUYUHHO-CICACTBEHHBIE CBS3M MEXAY HCCIEIyeMbIMU
OMOJIOrMYECKUMU IIPOLIECCAaMU U ABJICHUSIMHU, JI€JaTh BBIBOABI U MPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB,;

YMEHHUE BBINONHITh JTA0OpPATOPHBIE W TPAKTHYECKHE padoThl, COONIONAaTh TpaBwiIa Tpu padboTre ¢ ydeOHBIM U
71a00paTOPHBIM 000PYIOBAHHUEM;



YMEHHE BBIABUTATh THIOTE3bI, MPOBEPATH WX SKCIEPUMEHTAIBHBIMH CpPEACTBaMH, (DOPMYNHpys LEeiIb HCCIEIOBaHUS,
aHAJIM3UPOBATH MOJIYICHHBIE PE3YNbTAThI U JIETAaTh BHIBOIBL

YMEHHUE y4acTBOBATh B y4eOHO-MCCIIEIOBATEIbCKOM paboTe Mo OMOJOrMHU, SKOJIOTMU U MEIULMHE, TPOBOJUMOMN Ha Oaze
IIKOJFHBIX HAYYHBIX OOIIECTB, ¥ MyOJUYHO MIPEACTABIATH MOJyYEHHBIC PE3yIbTaThl HA YICHUYECKUX KOH(DEPEHITHIX;

yYMEHHE OILIEHWBATh TUIIOTE3bl U TEOPUH O TMPOUCXOXKJACHUU >KU3HHM, YEIOBEKa M UYEIOBEYECKHX pac, O MpUYUHAX,
MOCJIEICTBUAX U ClIOcO0ax MpeA0TBpalleHus IT100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOP OyayIiei npodecCHOHATBbHOMN IEITEIbHOCTH B 00JaCTH OMOJIOTUH, YKOJIOTHH,
IPUPOIOTIONH30BAHMSI, MEIUIMHBI, OWOTEXHOJOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEJIBCKOTO XO3AWCTBA, MHIIEBOM
NPOMBIIIUICHHOCTH, YTJIYOJSITh TO3HABATEIbHBIH HMHTEPEC, HAMpPaBICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccu U MPOJOHKEHHE OMOJOTMYECKOT0 0Opa3oBaHUsl B OpPraHM3AIMIX CPEAHET0 MPOGECCHOHATHLHOTO M BBICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
HUcnoab3oBanue
Ne HaumeHoBaHue pa3aeioB u (undposbie)
Kontpoabubie | IlpakTnyeckue odopynoBaHust
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI nenTpa «Touka
pecypcsl
Pocra»
1 buosnorus xak Hayka 1 bubmiorexa HOK
https://lesson.edu.ru/06/10
ONeKTpOHHbIE
2 JKuBbie cucTeMbl U UX U3yUEHUE 2 bubnmorexa LIOK Ta0uHIeI
ya https://lesson.edu.ru/06/10 IIJIAKaThI.
Hudposas
bubnuorexa [JOK nmabopartopus.
3 buoorus kierkn 2 0.5 https://lesson.edu.ru/06/10 Mukpockon
uGpoBoi.
4 XUMHUYECKasi OpraHu3aus 10 1 1 bubnuoreka [JOK Hudposas
KJIETKH https://lesson.edu.ru/06/10 naboparopus.
M
5 Crtpoenue u GyHKIIUU KICTKH 8 1 2 Enbmiorexa HOK H;I(;Egglcigln
https://lesson.edu.ru/06/10 ’
MUKpOIpEenaparhl.
DJIEKTPOHHBIE
TaOJUIBI U [JIAKATHI.
Hudposas
OOMeH BellecTB U MpeBpalleHue bubnunoreka [JOK naboparopus
6 9 1 _
SHEPTUH B KIETKE https://lesson.edu.ru/06/10 (maTumx
OCBEILIEHHOCTH,
BIIQKHOCTH U
TeMIepaTyphbl)
HacnenctBennast nungopmarys u bubnuorexa [IOK MHKpOCK?H
7 N 9 1 0.5 . U pOBOH,
peanusanus €€ B KIETKE https://lesson.edu.ru/06/10
MUKpOTIpEenaparkl.



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

JKM3HEHHBIN UK KIIETKU

bubnuoreka [IOK
https://lesson.edu.ru/06/10

Mukpockon
11 (POBOHA.

Crpoenue u GyHKINUU
OpraHu3MOB

17

1.5

bubmmoreka [{OK
https://lesson.edu.ru/06/10

Hudposas
naboparopust
(matumk
OCBEILIEHHOCTH,
BJIQ)KHOCTH U
TEMIIEPATYPHI).
ONeKTpOHHBIE
TaOJIMLBI U [IJIaKaThI.
Komrmnekr
repbapuen
JIEMOHCTPAIMOHHBIN.

10

PasMHOXkeHue u pa3Butne
OpPraHU3MOB

1.5

bu6moreka [IOK
https://lesson.edu.ru/06/10

DIIEKTPOHHBIE
TaOIHIIBI U
TTaKaThl.
Mukpockon
uGpoBoi.

11

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

10

bu6moreka [IOK
https://lesson.edu.ru/06/10

DJIEKTPOHHBIE
TaOJIMIIEI U
IUIAKAaThI.

12

I'eneruka — Hayka o
HACJIEICTBEHHOCTU U
W3MEHYMBOCTH OPraHU3MOB

0.5

bu6mmoreka [JOK
https://lesson.edu.ru/06/10

DJIEKTPOHHBIE
TaOJIULBI U
ITaKaThl.
Muxkpockor

u(poBoi.

13

3aKOHOMepHO CTH USMCHYUBOCTHU

bubmuoreka [JOK
https://lesson.edu.ru/06/10

DNEeKTpOHHBIE
TaOJIMLIBI U
TTaKaThl.
Mukpockon

U (pOBOH.

14

I'eneTuka yenoBeka

0.5

bu6mmoreka [JOK
https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

bubmuoreka [IOK

15 Cenexuust opraHu3MoB 4 1 https://lesson.edu.ru/06/10
16 buoTtexHo0THs U CUHTETUYECKAs 4 bu6mmoreka [IOK
OHMoJIOTHS https://lesson.edu.ru/06/10
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HUcnonb3oBanue
Ne HaumeHoBaHue pa3aeioB u (uudposbie)
Koutpoabubie | [IpakTuueckue o0opynoBanus
n/n TeM MPOrpaMmbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoTsI eCVDCDI nenTpa «Touka
pecyp Pocra»
3apoKJeHNe U Pa3BUTHE
1 SBEJ'IIOILI/IOHHI)D}: 4 bubmorexa LIOK
! o https://lesson.edu.ru/06/11
TIPEeACTaBICHUHN B OMOJIOTHH
2 MukposBoIIONYs U €€ 14 5 bubmorexa [IOK Ta@?gegfi O;Jgiznl
pe3yabTaThI https://lesson.edu.ru/06/11 & ’
MakposBoronus u eé bu6mmoreka [IOK
3 7 1 _
pe3yabTaThI https://lesson.edu.ru/06/11
4 [IpoucxoxaeHue u pa3BUTHE 16 15 bubnuoreka [IOK Ta6§§e$§0;gi;m
JKU3HU Ha 3emMie ' https://lesson.edu.ru/06/11 & '
[IpoucxoxaeHue yeaoBeka — bubnuoreka [IOK
5 11 1 1 _
AHTPOIIOTEHE? https://lesson.edu.ru/06/11
DKOJIOTUSI — HayKa O
B3aMMOOTHOLIECHUSIX
6 OPraHu3MOB U 3 0.5 bubmorexa IIOK
P ' https://lesson.edu.ru/06/11
HaJOpPraHU3MEHHBIX CUCTEM
C OKpY>Karolleu cpenoi
Hudposas
nabopatopust (IaTIHK
7 Opranusmsl u cpesia 10 15 bubmoreka LHOK O;ﬁ;iﬁig:;?’
obuTaHus ' https://lesson.edu.ru/06/11
TeMIepaTyphbl).
KowmrekT repbapuies
JIEMOHCTPALMOHHBIN.
8 DKOJIOTHS BUJIOB U 9 05 bubmmoreka [JOK [udposas

TOMYJISILIAIA

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

nabopaTopust (IaTUUK



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

OCBCIICHHOCTH,
BJIAYKHOCTH U

TEMIIepaTypHhI).
Kommekt
repOapues
JIEMOHCTPAlMOHHBIN
9 DKOJIOTHUS COOOIIECTR. 12 05 bubmmoreka IIOK 63JTeKTP0HHBI€
DKOJIOTHYECKHE CUCTEMBI ' https:/lesson.edu.ru/06/11 | TAOTHIBT M TLTAKATBL.
10 buocdepa — rmobanbHas 6 bubnuoreka [JOK
SKOCUCTEMA https://lesson.edu.ru/06/11
11 YenoBek U OKpyKaromas 7 bubnuotexa [JOK
cpena https://lesson.edu.ru/06/11
OBUIEE KOJIMYECTBO YACOB I10 99 75

[TPOI'PAMME



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

