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MHNOACHUTEJBbHASA 3ATIINCKA

PaGouas nmporpamma pazpaboTaHa Ha OCHOBAHUH CJIEIYIOIIUX HOPMATHUBHBIX JOKYMEHTOB:
-OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O0 oOpazoBanuu B Poccuiickoit denepanun»;
-TpeboBanuit denepaabHOro rocy1apcTBEHHOr0 00pa3oBaTENbHOTO CTaHAApTa CPEAHEro OOLIero
oOpa3oBaHUs, YTBEPXKACHHOTO MpukazoM MmuHOOpasoBanus Poccuiickoit ®enepanuu  oOT
17.05.2012r Ne 413 (c u3MEHEHUSIMH | JIOTIOJTHCHHUSIMHU );
-DenepanpHO  00pa30BATENBHOM TPOTpaMMBI  CpeaHEro obmiero oOpasoBanusi  (TIpUKa3
MunucrepcTa npocsernierus PO ot 18.05.2023r Ne371);
-DenepanbHON MPOTPAMMON  BOCIIUTAHUS, OJOOpPEHHOW pelieHueM ¢eaepalbHOro y4eOHO -
METOJMYECKOT0 00BeAMHEHUS 10 001IeMy 0o0pa3oBaHuto (mpotokoi ot 02.06.2020 r. Ne2/20);
-YcraBa MBOY «YKkpoMHOBCKast IIKOJIa

[IporpamMMa COOTBETCTBYET OCHOBHOM 00pa3oBaTENIbHON MporpamMme CpeaHero OOIIero
oOpa3oBaHus, JokaibHbIM akTaM MBOVY «YkpomHoBckas mikona» Cum@eponoiabckoro paiioHa
PecniyGnuku Kppim.

[Tporpamma no yue6HOMY mpeamery "buonorusa" (manee - OGMONOTHs) Ha YpOBHE CPEIHETO
obmiero obpazoBanus pa3zpaborana Ha ocHoBe DenepaibHOTO 3akoHa oT 29.12.2012 Ne 273-03
«O0 obpazoBanuu B Poccuiickoit @exneparuny, @PI'OC COO, Konuenuuu npenogaBanus y4eOHOTO
npeamera «broorus» u OCHOBHBIX MOJIOKEHUH (enepanbHoi paboueii mporpaMMbl BOCITUTAHUS.

Y4eOusblii npeamer «buonorus» yrayonéunoro ypoHs uzyudeHus (10—11 kmaccel) siBisiercs
OJIHUM U3 KOMIIOHEHTOB IpeAMETHON oOnactu «EcTecTBeHHO-Hay4Hble IpeaMeTsD». CoriacHo
nonoxeHusM OI'OC COO npodusabHbIe yueOHbIE IPEIMETHI, U3y4aeMble Ha YIIy0JIEHHOM YpPOBHE,
SBIISIIOTCS crocoOoM nuddepenimanyy o0ydeHUsT Ha YPOBHE CPEIHEro o0IIero oopa3oBaHUs U
MpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPETHUM
npoecCHOHANBHBIM W BBICHIMM 00Opa3zoBaHueM. B To ke BpeMs KaXIbpli M3 3TUX Y4eOHBIX
NOPEIMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPUOPUTETHOE pellleHHe 00pa3oBaTeNbHBIX,
BOCIIUTATEIbHBIX W Pa3BUBAIOIIMX 3aJad, CBA3aHHBIX € MpodopueHTanuer olyyaroumxcs u
CTHUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHOM 00JlacTH Hay4YHOT'O 3HaHUS, CBSI3aHHOTO ¢ OHoJIorueii,
MEJIULIMHOM, IKOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no yuebHOMy mnpenmery "buonorus" na€r mpeacraBieHHe O LEIM M 3agadax
u3ydeHus ydyeOHoro npeamera «buonorus» Ha yriiyOJ€HHOM ypOBHE, OINpejessieT 00s3aTesIbHOe
(MHBapMaHTHOE) TpEeAMETHOE COJepXKaHue, €ro CTPYKTypHUpOBaHHE IO paslenamM M TeMawm,
pacnpenenenre no KiaccaMm, peKOMEHIYeT MOCIe10BaTeIbHOCTh U3YUeHHsl yueOHOro MaTepuaia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKU Y4€OHOIO Mpolecca, BO3PaCTHBIX
ocobeHHocTel oOyyatomuxcs. B mporpamme o 61MoJa0ruu peanu3oBaH NPUHIMUI IPEEMCTBEHHOCTH
C W3yyeHHWEM OHOJIOTHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Onarojaps dYemy
MIPOCMATPUBAETCA HAIMPABJIEHHOCTh Ha TMOCJEAYyIolllee pa3BUTHE OHOJOTMYECKHX 3HAHUU,
OpPUEHTHPOBAHHBIX Ha (hOPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, 3KOJIOTMYECKOTrO
MBIILUIEHUSI, IPECTABICHUN O 310pOBOM 00pa3e >KM3HU, Ha BOCIIUTaHHE OEPEXKHOTO OTHOIIEHUS K
OKpy’Kalolied NpUpoJHON cpene. B mporpamMMe mo OHONOTHH TaKkKe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzauuu TpedoBanuiit ®I'OC COO k miaHUpPYEeMbIM
JUYHOCTHBIM, METamnpeAMETHBIM M MPEIMETHBIM pe3yjibTaTaM oOydeHUs H B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHON JEATEIBHOCTH OOYyYaloIUXCsl 10 OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOTr0 00pa30BaHMs HA YPOBHE CpEeIHEr0 0011ero 0opa3oBaHus.

VY4eOunblii npenmer «buonorus» Ha ypoBHE cpeqHero oomero oOpa3oBaHMs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHME B IIKOJE€ M OPHEHTUPOBAH HA PACIIMPEHUE M YIIyOJieHHE 3HaHUUN
o0yJaromuxcsi 0 >KUBOI MPUPOE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHON OMOJIOruu, SMOPHOIOTUI
¥ OMOJIOTHH Pa3BUTHS, TEHETHKH, CENIEKIIUHN, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUEHUS 1 SKOJIOTHH.

Nzyuenue ydyeOHoro mpenmera «buonorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOYYaIOUMXCS K TOCIEAYIONIEMY MOIYYeHUI0 OMOIOTHYECKOr0 00pa3oBaHus B By3ax
U OpraHu3alusx cpegHero mnpodeccruoHanibHOro oOpa3zoBaHus. OCHOBY €ro cojepxaHus



COCTaBIJIIET CHCTEMa OHMOJIOTWYECKMX 3HAHHWH, MONYyYEHHBIX IPH HM3YYEHUH OOYyYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ieJoB OHMOJOTMM Ha YPOBHE OCHOBHOIO 0OIIEro
oOpaszoBanus, B 10-11 kimaccax 3T 3HaHMA MOJMYYarOT pa3BuTue. Tak, pacuIMpeHbl U yrITyOJIeHBI
OHMOJIOTHYECKHE 3HAHUSI O PACTEHUSIX, KUBOTHBIX, Tpudax, OaKTepusix, OpraHu3Me 4eaoBeKa, 00Imux
3aKOHOMEPHOCTSIX KU3HH, JOMOJHHUTEIBHO BKIIIOYCHBI OMOJIOIMYECKHE CBEIEHUS MPHUKIAIHOTO U
MOMCKOBOI'O XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KAaK OPHEHTUPBI JI MOCIEAYIOLIEro
BbIOOpa npodeccun. BozmoxkHa Takke UHTErpanus OMOJOTHYECKUX 3HAHUHN C COOTBETCTBYIOIIUMHU
3HAHUSAMHU, TMOJIYUEHHBIMH OOYYarOIIMMHCA TPU U3Y4YeHUU (U3HKH, XHUMHUHU, Teorpadpuu u
MaTEeMaTHKH.

CtpykTypa mnporpamMmbl 10 ydeOHOMY mpeamery "buosorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIHMOHHBIA MOAXOAbI K H3ydeHHIo Ouonoruu. CorimacHO WM, H3Yy4YaroTCs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEpHBbIE AJISl KHUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHU3allUH,
HBOJIIOIMM OPTaHUYECKOTO MUpa Ha 3eMJie, COXpaHEHHs] OMOJIOTHYECKOT0 Pa3HOOOpa3usl TUIAHETHI.
Tak, B 10 xmacce M3y4aroTCsi OCHOBBI MOJEKYJSIPHOM M KJIETOYHOW OMOJIOTHU, SMOPHOJIOTUU U
OMONIOTUN Pa3BUTHS, TCHETUKH W CEJEKIHNH, OMOTEeXHOJOTHMH W CHHTETHYECKOW OHOJIOTHH,
AKTyaJIM3UPYIOTCSl 3HAHUA OOydaroumxcs 1o OOTaHHWKE, 300JI0TUH, aHATOMUH, (HUZHOIOTHH
yenoBeka. B 11 kiacce wm3ydaroTcs SBOJIOLMOHHOE YYEHHE, OCHOBBI JKOJIOTMM M YYEHHE O
ouocdepe.

VYuebnubiii mpeamer «buomorus» mpu3BaH 00ECNEYUTh OCBOCHHE OOYYArOIIUMUCS
OMOJIOTUYECKHUX TEOPUi U 3aKOHOB, UJIEH, IPUHIUIIOB U MPABUII, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpA, 3HAHUW O CTPOEHUHM, MHOT000pasuu M OCOOCHHOCTSX
KJIETKH, OpraHu3Ma, MOMyJSIUH, OHOIEH03a, JKOCHCTEMbI, O BBIJAIOLIUXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH, PUKIIAIHBIX aCIIEKTaX OMOJOTHYECKUX
3HaHuil. [lng pa3BUTHA W TOJJIEp)KaHUs MHTepeca OOydaroluxcs K OHMONOrMH Hapsay co
3HAYUTEIBHBIM O00BEMOM TEOPETHYECKOTO MarepHaja B COAEP)KaHUHM TPOTPAMMBI 110 OHOJIOTHU
HPEIYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIIEHMS M pa3BUTHS TOW WIM WHOW oOJacTu
OWoNIOTHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOSKHBIX YYEHBIX B pEIICHHE BaXHEUIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens m3ydeHus: yaeOHOTO Tpenmera «buomorus» Ha yriayOIEHHOM YpOBHE — OBIIAJCHUE
00y4aroIyUMUCs 3HaHUSMH O CTPYKTYPHO-()YHKIIMOHAJILHOW OpraHM3alliy KHUBBIX CHCTEM PAa3HOTO
paHra W TpHOOpPETeHHWE YMEHHMH WCIOJb30BaTh JTH 3HAHWS B (HOPMUPOBAHMHM HWHTEpeca K
ornpenenéHHOW 001acTu Mpo(ecCHOHAIBHONW JIESTEIbHOCTH, CBS3aHHOM C Ouoyormei, umm K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JocTwkenne nenun usydeHus ydeOHoro mnpeamera «buosorus» Ha yriayOJ€HHOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEAYIOIMUX 3a1au:

OCBOCHHME O0YYarOIMMUCS CUCTEMbI OMOJOTMYECKUX 3HAHHM: 00 OCHOBHBIX OHOJIOTHYECKUX
TEOPHSIX, KOHIENIHAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBHIIAX, COCTABIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpPa; O CTPOSHUH, MHOT00Opa3uu U 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, MOMyJslus, BHJI, OuoreorneHos, oOwocdepa); o
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

03HAaKOMJICHHE O0YJAIOIUXCsl C METOJaMH TTO3HAHMUS )KUBOH IPUPOJIBI: HCCIIE0BATEIECKUMHU
METOAaMU OMOJIOTHYECKUX HayK (MOJEKYISIpHOW W KIETOYHOM Ouojoruu, sMOpPHONIOTHU U
OWONIOTHN Pa3BUTHS, TCHETUKH W CEJEKINH, OWOTEXHOJOTHMH W CHHTETHYECKOW OMOJIOTHH,
[aJICOHTOJIOTUH,  HKOJIOTHH); METOJAAMU  CaMOCTOSATENIIBHOTO  IPOBEACHUS  OMOJIOTHYECKUX
WCCIeIOBaHM B Jyrabopatropuu W B Tpupoje (HAOMIOEHWE, W3MEpPEeHHE, OKCIICPUMEHT,
MO/JICTUPOBAHHE);

OBJIaJicHUEe OOY4YalOIMMUCS YMEHHUSMH: CaMOCTOSITEIbHO HAaXOJUTh, aHAIU3UPOBATh U
UCIOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAINIO; MOJB30BaThC OMOIOTHYECKOM TEPMHHOJIOTHEH U
CUMBOJIMKOMN; YCTaHABIUBATh CBA3b MEX]Yy pa3BUTHEM OHOJIOTUU U COLIMATbHO-3KOHOMUYECKUMHU U
HKOJIOTHYECKUMH TpoOIeMaMu YeJI0OBEYECTBA; OLCHUBATH IOCIEICTBUS CBOEH IESITEIBHOCTH I10
OTHONIICHHIO K OKpY)Kallled MpUPOAHON cpele, COOCTBEHHOMY 3J0pPOBbIO M  370POBBIO



OKpPYXKaIOIIMX JII0JeH; OOOCHOBBIBATH M COOJIOAATH MEphl NPOPHIAKTUKY HH(PEKIMOHHBIX
3a00jeBaHUl, MpaBWia IMOBEACHUS B HpuUpoAe U obecredeHus Oe30MacHOCTH COOCTBEHHOMN
JKU3HEJCATEIIbBHOCT B YPE3BbIUYAHBIX CUTYallUIX HIPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKkTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 001acTH OHOJIOTUH;

pa3BUTHE y OOYYaIOIIMXCA HHTEUICKTYalIbHBIX M TBOPYECKHUX CHOCOOHOCTEH B mporecce
3HAaKOMCTBAa C BBIIAIOUIMMUCA OTKPBITUSIMM U COBPEMEHHBIMH MHCCIIEJOBAaHUSIMH B OMOJIOTHUH,
pemaeMbpIMi €10 MpOoOJIEMaMH, METOA0JIOTHEH OHOJIOrMYecKOro HCCIEI0BAHUS, IPOBEIACHHS
SKCHEPUMEHTAJbHBIX ~ UCCIEIOBAaHMUM, pelIeHUus OHOJIOTMYECKUX  3ajad, MOJEIMPOBAHUSA
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Yy OOYYAIOLIMXCS LIEHHOCTHOI'O OTHOILEHWS K >KUBOM NpUpojAe B LEIOM U K
OTHEeNbHBIM €€ OoO0BeKTaM U SABICHHUAM; (OPMHPOBAHUE HKOJIOTHYECKOH, Te€HETHUECKOU
IPaMOTHOCTH, OOLIeH KyJIbTypbl IOBEIEHHUA B MPUPOAE; HHTETPALlMM €CTECTBEHHO-HAy4YHbIX
3HAHHMH;

npruoOpeTreHre 00ydaroUIMMUCA KOMIIETEHTHOCTH B PALMOHAIBHOM IPHUPOJIONOIb30BaHUU
(coOumroieHue TIpaBWII TIOBEJICHUS B TIPUPOJIC, OXPAHBI BHJIOB, YKOCHCTEM, OMOC(Ephl), COXpaHSHUN
COOCTBEHHOT'0 37I0POBbS M 370POBbs OKPYXAIOIUX JtoJeH (coOmomeHnus Mep HpOoQHIAKTUKU
3a0osieBaHu, o0ecreueHrne O€30MAaCHOCTH JKU3HEAESITENbHOCTH B YpPE3BBIYAMHBIX CHUTYaLMSIX
HOPUPOJHOIO M TEXHOI'C€HHOIO XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHMs OMOJOTMYECKUX 3HAHUH U
YMEHHI B OBCEIHEBHOW JKU3HH;

CO3/laHM€ YCJIOBUM Ul OCO3HAaHHOTO BbIOOpa OOy4yaroOIIMMUCS  WHAMBUIYAIbHOM
00pa3oBaTeNbHONW  TPAaEeKTOPUH,  CIOCOOCTBYIOIIEH — MOcieAyromeMy  npodeccHoHaTbHOMY
CaMOOIIPEJIEJIEHUI0, B COOTBETCTBUU C MHMBHIyaIbHBIMH HHTEpECAMU U MOTPEOHOCTAMU pEeruoHa.

OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX HA H3Y4YEHHE OMOJIOrMM Ha YIIIYOJIEGHHOM YpOBHE
cpenHero odmiero oopazosanus, cocrasiseT 204 yaca: B 10 kiacce — 102 vaca (3 gaca B Hefien), B
11 xkmacce — 102 yaca (3 yaca B HEZCIIO).

OT100p OpraHu3aIMoOHHBIX (POPM, METOAOB U CPEACTB 00yUEHHSI OMOJIOTHH OCYIIECTBIISIETCS C
yu4€TOM CHEeHU(PHUKHA €ro CoAepXaHWs W HaNpaBIEHHOCTH HA MPOJOJKEHUE OHOJIOTHYECKOro
00pa30BaHUs B OpraHU3aLUsAX CPEeTHEro MPOo(eCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNbHBIM YCIIOBUEM TPU OOYYEHMHM OMOJIOIMM Ha YIIIyOJIEHHOM YpOBHE SBIISETCS
IpoBe/IeHUE J1TAOOPATOPHBIX M MPaKTHUECKuX paboT. Takxke ydacTue 00y4aroluxcs B BHIIOJTHEHUH
IIPOEKTHBIX U y4eOHO-UCCIEN0BATEIbCKUX PA0OT, TeMaTHKa KOTOPBIX ONpPEAESeTCs yUYUTENeM Ha
OCHOBE UMEIONINXCS MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

COJEPKAHUE OBYYEHUA

10 kiaace

CopeprxaHue MporpaMMbl, BBIJIEIIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY rOCYIapCTBEHHON
utoroBou arrectaruu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHHasi OMOJIOTHS — KOMIUIEKCHAas Hayka. Kparkass wcTopusi pa3BUTHsS OHOJIOTHHU.
buonorndeckre Hayku W wu3ydaemMble HMH TpoOsieMbl. DyHIaMEHTalbHbIC, NPUKIATHBIE H
MMOMCKOBBIE HAyYHBIE HCCIICIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA.
[Ipodeccun, cBszaHHBIE ¢ OWoONOTHEH. 3HAaUYeHHWE OWOJIOTMM B TPAKTUYECKON ACATEIHHOCTH
YeJIOBEeKa: MEUIIMHE, CEIbCKOM XO35ICTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbI.

JeMoHCTpauMu

[Toptpertsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apseii, I'.
Mennens, B. U. Bepnaackuii, . I1. I1aBnos, 1. 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. bensies.



Tabmuubl U cxembl: «CBsi3b OMONOTHM C APYrUMH HaykamMu», «CuctemMa OHMOIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBple cucrteMbl Kak NpeaMeT nu3ydeHus ouosioruu. CBONCTBA JKUBBIX CHUCTEM: €JUHCTBO
XUMHUYECKOI'O COCTaBa, AUCKPETHOCTb U LEIOCTHOCTD, CJIOKHOCTD U YIIOPSIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTb, CaMOOpPraHU3alysl, CAMOBOCIIPOM3BEICHUE, PA3JPAKUMOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

VYpOBHM OpraHu3allid  SKUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTreOeHOTHIECK i), OnochepHBIii.
[Tponeccel, mpoucxosiue B KUBbIX cucreMax. OCHOBHBIE NpU3HaKu kuBoro. JKusHp kak ¢opma
cylecTBoBaHMs Marepuu. Hayku, u3yuaroniye >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUH.

N3yuenue >xuBbIX cucreM. Meronasl Ouonoruueckoil Hayku. HalOmronenue, m3mepenue,
AKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [IoHATHE O 3aBUCMMON U HE3aBUCHUMOM MEPEMEHHOM.
ITnanupoBanue skcnepumMeHTa. IlocraHoBka u nposepka runore3. Hynesas runoresa. Ilonsarue
BBIOOpKH M €€ J0CTOBepHOCTh. Pa3bpoc B Oumonormueckux naHHbIX. OIEHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX pe3ysbTaToB. [IpuumHBI HCKaXkeHUs pe3yJabTaToB JKclepuMmeHTta. [lonsaTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpannn

Tabmuubt 1 cxembl: «OCHOBHBIC MIPU3HAKH KU3HMWY, «buonornueckue cucreMsn», «CBOHCTBa
JKUBOM MaTrepum», «YpOBHU OpraHU3alUu >XKUBOW NpUPOAbD», «CTpoeHuEe KUBOTHOM KIIETKU»,
«TkaHu KUBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEYECKOIO0 OpraHusMa», «buoreouneHosy,
«buocdepar, «MeToabl U3ydeHUs KUBOH IPUPOJIBD».

O6opynoBanue: J1abopaTopHOe 000PYAOBAaHUE JUISI MPOBEACHUS HAOIIOJACHUN, U3MEPEHUH,
HKCIEPUMEHTOB.

IIpakTuyeckas padora «/Icnonab3oBaHUE pPA3IUUYHBIX METOJOB IPH H3YYEHHUU >KUBBIX
CUCTEMN.

Tema 3. Buosnorus kijierku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAs €IWHHUIA XUBOro. VICTOpHUS OTKpBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

Metonbl  MOJIEKYISIPHOM M KJIETOYHOM OHOJIOTMH: MHKPOCKOIUS, XpomaTtorpadus,
anekTpodope3,  METOJl  MEUYEHbIX  aToMoB, AuddepeHnHanbHOe  LEeHTpUyrupoBaHue,
KYJIIbTUBUPOBaHUE KJIETOK. M3yuenue ¢ukcuposannvlx Kiemox. INEKTPOHHAs MHUKPOCKOIHMS.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoOHCTpaL U

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmupel 1 cxembl: «CBETOBOM MHUKPOCKOM», «INEKTPOHHBIH MHKpockom», «cropus
pa3BUTHS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOINpEnaparbl pPacTUTENbHbIX, XUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padGora «/I3yueHue MeTONOB KIETOYHOW Ouosioruu (Xxpomarorpadus,
anekTpodopes, nudppepenimansHoe eHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAaMHUKpPOdJIeMEHThl. Bona u €€ poib
KaK pacTBOPHUTENS, peareHTa, ydacThe B CTPYKTYPHUPOBAaHUHU KIETKH, TEIUIOPETYJISIUY.
MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX OHOJIoruyeckas poib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeniecTBa KIETKU. buonornueckue mnoaumepsl. beaku. AMHHOKHCIOTHBIN
coctaB 06enkoB. CTpyKTypsl 0elIKOBOM Monekyinbl. [lepBudHas cTpykrypa Oenka, menTuHas CBSI3b.
Bropuunas, TperuuHas, dYeTBEepTHYHAas CTPYKTyphl. [lenarypamus. CBoiicTBa  OCJIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0€IKOB. [Ipuonsi.



VYraeBoasl. MoHOcaxapuibl, Jucaxapuibl, OJUrocaxapuabl U nonucaxapuasl. OOmuil miaH
CTpOEeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonorndeckue GpyHKINUN yriIeBOJOB.

JIunuasr. I'uapodunsHO-THIPODOOHBIE CBOICTBA. Knaccudukarus JIUIHU/IOB.
Tpurnuuepuasl, dhochomunuabl, BOCKU, crepouabl. buonoruueckue ¢yHkiuu aunugon. Obiiue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunosbsie kucinorsl. JJHK um PHK. Crpoenue nHyknenmHoBbIx kuciaoT. Hykieorunusl.
[Tpunnun kommuiemeHTapHoctu. IIpaBmiio Yapradda. Crpykrypa JIHK — naBoitHas crnmpars.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenune mosiekysibl AT®. Makposprudyeckue cBsizu B moiiekyine AT®. buonorndeckue
¢byaknun  AT®. BoccraHoBlIeHHBIE TIEpEHOCUMKH, WX (YHKIMH B  KIETKe. Jlpyeue
nykaeosuompugocamol (HTD). CexBennpoBanue JJHK. Memoow ecenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrtpykrypHast Ouomnorusi: Ouoxumuueckue u OHoHU3MUECKHe HCCIEeOBaHMUS COCTaBa MU
IPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJEeKyY. Modenuposanue cmpykmypol U YyHKyuti OUOMONEKY
u ux komniekcog. Komnvromepruiti Ou3aiin u opeaHu4eckull Cunmes OUOMONEKYl U UX HENPUPOOHBIX
ananoz2o8.

JdeMoHcTpannn

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesnieHue  XUMUYECKMX  JJEMEHTOB B HEXHBOW  MPUPOAE»,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepmomuueckass Tabnwma XUMHYECKHX OBIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJbI», «BemecTBa B cocTaBe oOpraHuzMoB», «CTpoeHHE MOJEKyJbl Oenkay,
«CTpyKTypbl O€IKOBOM MOJEKybl», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHE MOJIEKYI
IUnunoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHHE MOJIEKYIIBI ATD».

OO6opynoBaHue: XUMUYEcKasi Iocy1a 1 000py10BaHHE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJKOB C OMOIIbIO KAU€CTBEHHBIX PEaKIUil».

Jladoparopnasi padora «liccinenoBanre HYKJICHMHOBBIX KHCIIOT, BBIJIEIEHHBIX H3 KIIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumbsl KJIETOK: JyKapHOTHYecKas W MpokapuoTHueckas. CTpyKTYpHO-(YHKIHMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue npokapuotndeckoil kinetku. Kinerounas crenka 6axtepuil u apxeil. OcoOeHHOCTH
CTpOEHUsI TeTepOTpO(DHON U aBTOTPOGHOIN MPOKAPUOTUUECKHUX KIETOK. MeCTO U poJib MPOKApUOT B
OMoIeHO3aX.

CtpoeHue U (QYHKIMOHUPOBAHUE SyKapuoTHUecKoM kieTku. [lmazmatuueckas MeMmOpaHa
(mnazmanemma). CTpykTypa Miia3mMatuyeckod memOpanbl. TpaHcopT  BemlecTB — uepes
IIa3MaTHYecKyl0 MeMmOpaHy: mnaccuBHbIM (nuddysus, obnerdénnas nuddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIM aKTHUBHBIM TpaHncmopT). [lomymponunaemocts MeMOpanbl. Pabota
HATPUH-KaTUEBOTO HAcoca. DHAOLMUTO3: MUHOIKUTO3, (aroruTo3. Dk30muTo3. KierouHas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH pacTeHH, TpHOoB.

Hurommazma. [utozonb. [utockener. JIBmkeHne wnuTomIazMbl. OpraHowabl KIETKH.
OnHomMeMOpaHHBIE OpPraHOMAbI KJIETKU: sHAoIuiazMatuueckas ceth (OIIC), ammapar ['ombmxw,
JU30COMBI, UX CTpOo€HHEe W (QYHKIMH. B3auMOCBsA3b OAHOMEMOpPAHHBIX OPTraHOMJIOB KIJIETKH.
CrpoeHne TpaHYISAPHOTO peTHKydyMa. Mexanusm wuanpasnenus 6eaxos ¢ OJIIC. Cunres
pacTBopuMbIX ~ OenkoB.  CHMHTE3  KIETOYHBIX  MeMmOpaH. [mamkuit  (arpaHyJspHBI)
sHIOMIA3MaTHYeCKUi peTukynyMm. CekperopHas (yHkius ammapara [onbmxu. Moougpurkayus
benxos 6 annapame I onvoocu. Copmuposka benkog 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB B
KkieTke. Bakyonu pactutenbHbixX kieTok. Kierounsrii cok. Typrop.



[ToryaBTOHOMHBIE ~OpPraHOUABI KJIETKU: MHUTOXOHAPUHU, IUIACTUABL. [Ipoucxodicoenue
mumoxonoputi u naacmud. Cumbuoecenez (K.C. Mepeockosckuu, JI. Mapeyauc). CTpoeHne u
¢yHKkuMu MUTOXOHApPWUH W miactui. llepBuuHbIe, BTOPUYHBIE U  CJIOXHBIE IUIACTH]IBI
(bOTOCUHTE3UPYIOUINX FYKApUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICUKOIIJIACTHI BBICIIUX PACTCHHIM.

HememOpannbie opranouabl kietkun CTpoeHne W (yHKIMM HEMEMOpaHHBIX OpPraHOWIOB
KieTkd. PubGocombl.  Ilpomeoscymounvie  gpunamenmol.  MuxpoduiaMeHTbl.  AxmuHosbie
Mukpogpunamenmsi. MBIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEMbIUEYHbIX KIEeMOK.
Muxkporpy6bouku. Kierounsrii uentp. CrpoeHue U JBWKEHUE KIYTHKOB U PECHHUYEK.
Muxkpotpy0Oouku nutoruiasmel. Llentpuons. beaku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka sapa, XpOMaTHH, KapuoOIia3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIIHH.
SAnepuslii 6enkoBbIi MaTpuKc. [IpocTpaHcTBEHHOE PACIOI0KEHUE XPOMOCOM B HHTEP(A3HOM sJIpe.
dyxpomamun u 2emepoxpomamun. beaku XpoMaTuHa — UCTOHBL. Junamuka s0epHoti 060104KU &
mumose. Hoepuwiii mparcnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHASL XapaKTEPUCTUKA KIIETOK 3YKapHOT (pacTUTEIbHOM,
JKUBOTHOM, TPUOHOM).

JleMoOHCTpaL U

[Toprpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE DYKapHOTHUECKON KIETKN», «CTpOSHHE )KUBOTHOM KIICTKH,
«CTpoeHue pacTUTENbHOM  KieTkn», «CTpoeHHe MUTOXOHApHM», «Sapo», «CrpoeHue
MIPOKAPUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopnasi padora «l/3y4ueHne cCTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnass padora «MccienoBanue masMoin3a M JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHne NBUKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BelecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMMIISIIIMS U AMCCUMMIISILUS — JBE CTOPOHBI MeTa0oiu3ma. THmbl OOMEHa BEIECTB:
aBTOTPO(HBIA U reTepoTpOoHBIA. YyacThe KUCIOpoAa B OOMEHHBIX Ipolieccax. JHEPreTHIecKoe
oOecrieyeHue kieTku: mnpespauieHne AT® B oOMeHHbIX mpoueccax. DepMEeHTaTUBHBIA XapakTep
peakiuil KjaeTouHoro meradbonusma. MepMeHTHI, UX CTPOCHHME, CBOMCTBA U MEXAHM3M JCHCTBUA.
Kodepmentsl. Otnnunst GepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. beiaku-akTHBaToOphl U
OeNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKLIUN OT pa3IMUHBIX (PaKTOPOB.

IlepBUYHBI CHUHTE3 OpraHMYecKUX BellecTB B KieTke. dorocuHTe3. AHOKCUceHHbIl U
okcueenHvllti  pomocunmes y baxkmepuii. Ceemocobupaiowue nucMeHmvl U NUSMEHMbl
peakyuonnozo yenmpa. Ponb XJoporuiactoB B mporecce (orocuHre3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cs., Cs. u CAM-munvi pomocunmesa. TIpoayKTHBHOCTH (DOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (GakTOpoOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHre3. PazHooOpazne opraHM3MOB-XEMOCHHTETUKOB: HUTpUULUpYyIolue OakTepuH,
xKenez00aKkTepuu, cepodakTepru, BOJIOPOIHbIE OakTepun. 3HaUeHHEe XeMOCHHTE3A.

AHa’pobHble opranu3Mmbl. Bunel Opoxenus. I[IpoaykTel Opo’keHUS W UX HCIOJIb30BaHHE
4eJIOBEKOM. AHa’pOOHBIE MMKpPOOPTaHU3Mbl KaK OOBEKTHl OHOTEXHOJOTHH W BO30yIUTENH
Oose3Hel.

AdpoOHBIE OpraHu3Mbl. JTamnbl JSHepreTuyeckoro oOmeHa. I[loAroToBUTENbHBIN HTal.
['mukonu3 — 6eCKUCIOPOAHOE paCUICTNIEHUE TIIOKO3HI.

buosornueckoe OKHCIIEHHE, WM KIETOYHOE JbIXaHue. Poib MHUTOXOHIpPUHI B Ipoleccax
Oouonoruueckoro okucieHus. Iuxnnueckume peakuuu. OxucnurenbHoe QochopunupoBaHue.
Duepeus memopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoi ATD-cunmasoi.



[IpeumymiectBa a’poOHOro MyTH OOMEHAa BEUIECTB Iepe] aHadpoOHbIM. ddeKkTuBHOCTH
SHEPreTU4ecKoro oOMeHa.

JleMoOHCTpaL U

[Toptpetsr: k. [Tpuctiou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl U cxembl: «DOTOCHHTE3», «DHEpreTudeckuii obmen», «buocuHTEe3 OemKkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOI MHKPOCKOI, 00OpyIOBaHUE MJIsl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

Jladoparopnasi padora «/3ydyeHHe KaTaJIUTHUCCKONH aKTMBHOCTH (PEPMEHTOB (Ha IpHUMeEpe
aMuUJIa3bl WIK KaTanas3bl)y».

JladopaTropnasi padora «/3ydyeHue hepMEHTATUBHOTO PACHICIUICHHUS MEPOKCHIA BOJAOPOIa
B PACTUTEJIHHBIX U )KUBOTHBIX KIJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE Mpo1ieccoB (POTOCHHTE3A M XEMOCUHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peajn3anus eé B KJIeTKe

Peakiiuu marpuuyHoro cuuresza. [IpUHIIMI KOMIJIEMEHTAPHOCTH B PEAKIMSAX MaTPUUYHOTO
cuHTe3a. Peamusanus HacneAacTBeHHONW uHGopManuu. ['eHeTnyeckuil KoA, €ro CBOWCTBA.
Tpanckpunuusa — marpuunbii cuHTte3 PHK. IlpuHmmms! TpanCKpunuuu: KOMIIZIEMEHTAapHOCTD,
AQHTUIAPAJUIETBbHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvlx PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancmsanus u e€ sranbl. Ydactue TpancnopTHeix PHK B OmocunHTe3e Oenka. YciaoBus
O6uocunTe3a 6enka. Konupoanue aMmuHokucinot. Posibs pubocom B Onocunrese Oenka.

Coepemenunvie npedcmasnenus o cmpoenuu 2enog. OpraHuzalvs T€HOMa y TPOKApUOT U
9yKapuoT. Perynsuusi akTHBHOCTH I'€HOB y npokapuoT. ['unoresa onepona (@. XKakoo, K. Mano).
MonexynapHuvle mexanusmvl IKCnpeccuu 2eHo8 y sykapuom. Ponre xpomamuna 6 pecynayuu padomul
2enog. Perymsius oOMeHHbIX npolieccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HekneTouHble (OpPMBI KU3HM M OOJHMraTHeie mapa3utbl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusznennwiti yuka [JHK-codepacawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

Bupycnble 3a0oneBanust 4enoBeka, )kMBOTHBIX, pacteHuil. CIIN, COVID-19, conmanbubie
¥ MEIUIIUHCKHUE TTPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz o6orvuiux maccugos («bigdata») cmpykmyphvix
buonoeuveckux oanuvix. Hanomexunonoeuu é ouonocuu u meouyune. Ilpoepammupyemvie @yHxkyuu
benxos. Cnocodvl 00cmasku 1eKapcma.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . iBanoBCKUH.

Tabmumet u cxembl: «buocuHTe3  Oenkay», «['eHetmyeckuit kom», «Bupyce,
«baxrepuodarm».

IIpakTuyeckas padora «Co3iaHue MOJEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounsnii 1uki, ero mepuonsl W perymsmus. Wutepdaza u muto3. OcobeHHOCTH
mporieccoB, npoTekarmux B wHTep(daze. [loaroroBka kierku k neneHuto. [IpecuHTeTHUYECKHIA
(TOCTMUTOTUYECKHUI), CHUHTETUYECKUH ¥ TMOCTCUHTETUYECKUH (NMIPEMHUTOTHYECKHI) TEPUOIbI
uHTEp(Pa3HI.

Matpuunenii  cunte3  JIHK - pemmukanusa.  IlpuHnouner  perumkamuu — JJHK:
KOMIUIEMEHTAPHOCTb,  IOJIYKOHCEPBAaTUBHBIM  CHHTE3,  AHTUIIAPALIEIBHOCTb.  MexaHu3M
peruinkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U Tesnomepasza. XpoOMOCOMHBIN
HAa0Op KJIETKH — KapuOTHUIl. JIUIUIOMIHBIN W TalIOWIHBIA HAOOPBI XpoMocoM. ['OMOIOTHYHBIC
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.



Jenenune knetku — muto3. CTaguu MUTO3a U IPOUCXOJAIINE B HUX IpoLecchl. THUIbl MUTO3A.
Kapuokunes u nutokunes. buosornueckoe 3HaueHHE MUTO3A.

Perymsauus mutoTHueckoro mukia kiaetku. [Iporpammupyemast kKiieTogHas TuOelb — aromnTos.

Knerounoe saapo, XpoMocoMmbl, (yHKIHOHAIbHAs TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas kremka» — duoungopmamuyeckue
Mooenu hyHKYUOHUPOBAHUS KIEMKU.

JleMoOHCTpaL Ul

Tabmuupl u cxeMbl: «OKU3HEHHBIA LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpenaparbl: «MuTo3 B KIETKax KOpeIKa
JTyKay.

JlaGoparopHas padora «/3yuyeHrue XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

Jladoparopnasi padora «HabGmromenne MuTO3a B KIETKaX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3HooOpasue  OpPraHU3MOB. OOHOKJIETOYHbIE,  KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0OeHHOCTH CTPOCHUS M KU3HENEATEIbHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrtepun,
apxeH, OJHOKJICTOYHBIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, Ipyrue MpOoTHCTHL. KonoHuambHbIE
OpraHU3MBI.

B3anMocCBsI3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl MU CHCTEMBI OPIaHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pactenuil. Tunbl pacTUTENbHBIX TKaHEH: 00pa3oBaTeNIbHasl, TOKPOBHAS, IPOBOAILAS,
OCHOBHas1, MexaHndeckasi. OCOOEHHOCTH CTpoeHHUsI, QYHKIIUN U paCHONOKEHHUsI TKaHEeH B OopraHax
pacTeHuM.

TkaHM )KUBOTHBIX M 4Ye€JIOBEKa. THIBI )KUBOTHBIX TKaHEH: SMUTEINANbHAs, COEIUHUTENIbHAS,
MbllIeyHast, HepBHasi. OcOOEHHOCTH CTPOEHHUs, (PYHKUMH M pacHOJOKEHUS TKAHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX U yesnoBeka. yHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena oprann3zMoB. Kapkac pacrenuii. CkeneTsl 0JJHOKJIETOYHBIX M MHOT'OKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBi>keHue  OpraHu3MoB. JIBWKEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:  aMEOOMTHOE,
KTYTUKOBOE, peCHUUYHOE. JIBUKEHNE MHOTOKJIETOUHBIX PACTEHHII: TPONIU3MbI U HACTUHU. J[BH>KEHME
MHOTOKJIETOYHBIX KUBOTHBIX M U€JIOBEKa: MbllIeuHas cuctema. Peduiekc. CkeneTHble MBILIIBI U UX
pabora.

[Tutanne opranusmos. [lorsjomieHne BOJbI, YITIEKHCIOTO Ta3a M MHHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTPUIOJIOCTHOE M BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[TuTanne MO3BOHOYHBIX >KUBOTHBIX. OTAENbl NHUILEBAPUTENHLHOTO TpakTa. [lumieBapuTenbHbIE
xenessl. [InmeBapuTenpHas cucTeMa 4elloBeKa.

Heixanue opranu3moB. Jlprxanue pactenmid. [pixanue xuBOTHBIX. uddy3us razos uepes
noBepxHOCTh KiIeTKu. KokHoe apixanue. JlpixartenbHas moBepxHOCTh. JKaOepHoe M jn€royHoe
npixaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS
NETKUX TO3BOHOYHBIX >KUBOTHBIX. J[pIXarenbHas cucTtemMa uenoBeka. MexaHu3M BEHTHIIALHMU
JETKUX y NTUL U MIIEKONUTAOMMX. Perynauus npixanus. JpxatenbHbie 00bEMBI.

TpaHcIopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTEHUM. TpaHCIIOPT BELIECTB
y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cuctemMa MNO3BOHOYHBIX JKHUBOTHBIX
u yenoBeka. Ceplie, KPOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus. DBOIIOLUOHHBIE
YCIIO)KHEHHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u eé
perymsusi.



Boigenenne y opraHusmMoB. BeigeneHue 'y pacteHuid. BblneneHue y  KUBOTHBIX.
CoxkparutenbHble Bakyosund. Opransl Belenenus. GuibTpanus, cekpenus 1 o0paTHOE BCachbIBaHUE
Kak MeXaHH3Mbl paboTbl oOpraHoB BbineneHus. CBs3b MOJOCTH Tela C KPOBEHOCHOH U
BBIICJIMTEIIBHOM CUCTEMaMH. BpleneHue y II03BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukm.
Crpoenue u ¢pyHkunonupoBanue Heppona. Ob6pa3zoBaHne MOYH y YETIOBEKA.

3amura y OpraHu3MoB. 3alliuTa Y OJHOKJIETOYHbIX opraHu3MoB. Criopbl OakTepuil U IUCTHI
npocTedmux. 3ammra 'y MHOTOKJIETO4YHbIX pacteHuil. Kyrtukyna. CpencrtBa mnaccuBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI 1 MX IPOM3BOHBIE. 3alIUTa OpraHU3Ma OT
Oose3Heil. IMmyHHas cuctema 4esnoBeka. KieTouHbli U TyMOpadbHBIH UMMYHHTET. BpoxkaEHHBIH
U TpUOOPETEHHBIN crienu(pUUecKuii IMMYHHUTET. TeopHsl KIOHATbHO-CEIEKTUBHOTO MMMYHUTETA
(IT. Dpmux, @®. M. bepuer, C. ToneraBa). BocmamurtenpHble OTBETHl OpraHu3MoB. Poib
BPOXKIEHHOTO IMMYHHTETA B PA3BUTHH CUCTEMHBIX 3a00JIEBaHHIA.

PasnpaxuMocTh M peryisiuus 'y OpraHu3MoB. Pa3gpaxumMocTb y  OJHOKJIETOYHBIX
opranu3moB. Takcuchel. PasgpakuMocTs M peryisiuus y pacteHuil. PocToBele BemiectBa M MX
3HAYCHHUE.

HepBhas cuctema u pediiekropHas peryisiius y >kMBoTHBIX. HepBHas cuctema u e€ oTaensl.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI y )KMBOTHBIX. OTZ€IBI FTOJIOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pediiekropHas ayra. be3ycnoBHbIE U YCIOBHBIC PEIICKCHI.

['ymopanbHasi peryisuus M OSHAOKPDUHHAs CHCTEMa JKUMBOTHBIX WM uesnoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBl M HX TOPMOHBI. /JlelicTBMe TOpMOHOB. B3aMMOCBSI3b HEpPBHOM H
SH/I0KPUHHOM cucteM. ['unoranamo-runodusapHas cuctema.

JleMoOHCTpaL U

IHoprper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OJIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIN»,
«bakrepun», «IIpocreiimmey, «Opraubl IBETKOBBIX pacTeHUI», «CUCTEMBI OPraHOB MTO3BOHOUYHBIX
JKUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pacteHui», «KopHEBBIE CHUCTEMBI»,
«Ctpoenue credinsny», «CTpoeHHe TUCTOBOM MIAaCTUHKNY, « TKaHU KMBOTHBIX», «CKeJeT YeloBekay,
«IInmeBapurenbHas cucrema», «KpoBeHOocHas cucremay, «/lpixarenpHas cucreMa», «HepBHas
cucrema», «Koxa», «Mpimeunas cucreMa», «BplienurensHas cucTeMay», «OHIOKPUHHAs
cucrema», «CtpoeHue Mbib», «MmyHurer», «KumeunononaoctHele», «CxeMa MNUTaHUS
pacTeHni», «KpOBEHOCHBIE CHCTEMBI IT03BOHOYHBIX JKUBOTHBIX», «CTpoeHHE ruapbl», «CTpocHHE
wiaHapun», «BHyTpeHHee cTpoeHue NokaeBoro uepBs», «HepBHas cuctema pwiO», «HepBHas
cUCTeMa JIATyIIKn», «HepBHas cuctema npecmsikarommxcs», «HepBHas cucrema nruny, «HepsHast
cucTemMa MJeKonuTarImux», «HepBHas cucrema yenoBeka», «Pedaexcey.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpPENapaThl OJHOKJIETOYHBIX OpPIraHU3MOB,
MUKpoOIIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, HTJIOKOXHUX, >KUBbBIE
HK3EMIUIAPHl KOMHATHBIX PAcTEHUl, repOapuul pacTeHUIl pa3HBIX OT/AEJOB, BIAXHbBIC MpenapaThl
’KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX KMBOTHBIX, CKEJET YeJIOBEKa,
000py0BaHUE /ISl IEMOHCTPALMU TTOYBEHHOTO M BO3YIIHOTO NMUTAHUS PACTEHUH, paclleIIeHUs
Kpaxmajia ¥ OeNKoB Moj JeiicTBHeM (epMeHTOB, 000pyAOBaHUE AJIsi AEMOHCTPALIUU OIBITOB IO
VU3MEPEHUI0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHM3Ma [bIXaTelbHbIX JBUKEHHH, MOAEIN
TOJIOBHOT'O MO3Ta PAa3JINYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «3yuyeHne TkaHel pacTEHUI.

Jladoparopnasi padora «/3yueHre TKaHeH JKUBOTHBIX.

JlabopaTopnasi padora «l3yueHne opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHM3MOB

@opMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecronioe (BKJIIOYas BETeTaTUBHOE) U TOJIOBOE. Bubl
0ecI0J0ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISILUA, (GparMeHTalysl, KIOHUPOBaHHE.



ITonoBoe pazmHoxeHue. IlonoBsle kneTku, win ramersl. Meio3. Cranuu meiiosa. [loBenenue
XpomMocoM B Meito3e. Kpoccunrosep. buonorndyeckuii cMbICi Melio3a U MOJI0BOTO mpolecca. Meios
Y €r0 MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pa3Butue. 'ameroreHes y ;kuBoTHBIX. [lonoBeie xkene3sl. O6pa3oBaHue u
pa3BUTHE NIOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOJIOBBIX KIETOK.

Om1og0TBOpeHHE U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHoOcOObI OIUIOJAOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOe pa3BUTUE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTHUS — HayKa O Pa3BUTHH
opranusMoB. Mopgozcenes — 00Ha u3 2nagnvix npobrem smopuonoeuu. Konyenyus mopgozenos u
mooenu mopgoeeneza. Cranuu >MOpHOreHe3a KMBOTHBIX (Ha mpuMmepe Jsarymku). JpoOieHue.
Tunbel apoGnenus. [emepmunuposanHoe u Hedepmunuposannoe opobnenue. Bracmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHHS MIICKOIUTAIOIIMX. 3apOJBIIICBbIC JUCTKA (TacTPYJISALIHS).
3akjazKka OpraHoB W TKaHEH W3 3apOAbIIIEBBIX JIMCTKOB. B3anMmHOe BiIMsSHHE YacTel
pa3BUBAIOILETOCS 3apoAbliia (IMOpHOHATbHAS MHAYKIUSA). 3aKiIajKa IJiaHa CTPOSHHS KHUBOTHOTO
KaK pe3yJbTaT MEpapXUUYECKUX B3aUMOJEHCTBUI reHOB. BinsHue Ha 3MOpHOHaNbHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pa3zsutue xuBoTHbIX. [locTamMOproHanbHbIi nepuos. [IpsiMoe u Henpsimoe pa3BUTHE.
PazBute ¢ metamopdo3oM y O€ClIO3BOHOUHBIX M TIO3BOHOYHBIX >KHUBOTHBIX. buonormueckoe
3HAQ4YEHHE IIPSAMOIO M HENPsIMOTO pa3BUTHUSA, HUX paCIHpOCTpPAHEHHE B Ipupone. THmsl pocta
KUBOTHBIX. DaKTOpBHI PETYSAUU POCTA KUBOTHBIX M yenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KMBOTHBIX U uenoBeka. llepuoabl oHTOoreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
OHOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxenue u pazputue pacrenuii. ['amerodur u ciopodur. Meiio3 B KU3HEHHOM IHKIIE
pacrenuii. O6pa3oBaHue crop B mpoiecce mMeio3a. ['amerorenes y pacteHuid. OmiogoTBOpeHue u
pa3BUTHE pPACTUTENBHBIX OpPraHu3MoOB. J[BOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX pACTEHUM.
OO0pa3zoBaHue 1 pa3BUTHE CEMEHHU.

MexaHn3MBbI peryisiiuyi OHTOTE€HEe3a Y PACTEHHI U JKUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuubl m cxembl: «BereratuBHoe pa3MHOXeHHE», «THIBI 0eCHoJIoro pa3MHOXKEHHS,
«Pa3MHOXKEHNE XJIAMUIOMOHAAbIY, «Pa3MHOKEHUE 3BIIICHBD, «Pa3zMHOXKEeHUE THAPBDY, «Meno3y,
«Xpomocomsl», «I'amerorenes», «CTpoeHHE SMLIEKIETKH U criepMaTro3ona», «OCHOBHBIE CTAIUU
OHTOreHe3a», «IIpsAmoe n HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalCKOTO KyKka», «Pa3Butue capanum»,
«Pa3BuTne nArymku», «/IBoiHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX W JIBYAOJIBHBIX PacTeHU», «OKM3HEHHBIN LUK MOPCKOW KaIlyCTbD», «KU3HEHHBIN
LUKJ MXa», «KU3HEHHBIN IUKI MaOpOTHUKAY, «KM3HEHHBIN UK COCHBD».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpenaparhl SHIEKJIETOK U CIIepMaTO30U0B,
Mozienb «L{MKIT pa3BUTHSA JIATYHIKIY.

Jladoparopnasi pabGora «l3ydeHume CTpPOCHHMsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax,.

IIpakTuyeckass padora «BbIsiBIeHHE TPU3HAKOB CXOJCTBA 3apOJBIIICH IMO3BOHOYHBIX
KUBOTHBIX).

JladopaTopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTopust craHOBIIEHUS U Pa3BUTHA T€HETUKU Kak Hayku. Paborel I'. Mennens, I'. ne ®puza,
T. Moprana. Poib oredecTBeHHBIX y4E€HBIX B pa3BuTHu reHetuku. Paboter H. K. Konsmosa, H. U.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHUYECKUE IMOHATUS U CHMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHBIC
IEHbl, AJbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIH M PpELECCUBHBIM NPHU3HAK, TOMO3UIOTAa,



reTepo3nUroTa, 4YHCTas JHUHUS, TUOPHUAbI, TeHOTUI, (GeHoTurn. OCHOBHBIE METOJbl T'CHETHKU:
TUOPUA0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-T€HETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. Y. BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbl CKpEIBaHU.

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHens — 3aK0oH eIMHO00pa3usl THOPUIOB
nepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoil 3akoH MeHaenss — 3aK0H pacuIeIUICHHs
npu3HakoB. L{uTomornueckne 0OCHOBEI MOHOTHOPUIHOTO CKpEIIMBaHUs. [ MIIOTEe3a YUCTOTHI raMeT.

AHanu3upyroulee ckpeniuBanue. [IpomexxyTounbslil XapakTep HacienoBaHus. Pacmenienue
IPU3HAKOB IPU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemurBanue. Tpetuid 3akoH MeHaens — 3aKOH HE3aBUCHMOTO HACJIEIOBAHU
npu3HaKoB. L{uTomornueckne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL.

CuemnnenHoe HacnenoBaHue mnpuszHakoB. Paboter T. Moprana. CuerieHHOE HacleqoBaHHe
T€HOB, HAPYLICHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAENICHUs 10Jia. AYTOCOMBI U IOJIOBbIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbIil Ioji. ['eHeTndeckas CTPyKTypa IIOJIOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CIEIVIEHHBIX C IOJIOM.

I'enoTunn kak wenoctHas cucrema. llneldoTponus — MHOXKECTBEHHOE JACHCTBUE TEHA.
MHoOXeCTBEHHbIN  ainenu3M. B3auMmopeiicTBue HealenbHbIX T'eHOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eneTndeckuil KOHTPOJIb Pa3BUTHS PACTEHUM, JKMBOTHBIX U YEJIOBEKa, a TakKke
(U3MOIOrMYECcKUX IMPOLIECCOB, MOBEACHNUS M KOTHUTUBHBIX (QyHKUUH. ['eHeTHUecKne MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSl «XO3SMH — MApPa3UT» U «XO3IUH — MHKPOOHOM).
['eHeTnyeckue acmneKkThl KOHTPOJISI U W3MEHEHMs HacJeICTBEHHOM MH(OpMalMu B MOKOJEHUSX
KJIETOK M OPTaHU3MOB.

JleMoOHCTpaLun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmunel u cxemsbl: «llepBblif U BTOpoW 3akoHbl Menaens», «Tpetuil 3akoH Mennens»,
«AHanmu3upymwllee ckpemuBanue», «HenomHoe nomuHupoBaHue», «CLEIUIEHHOE HACIEIOBaHUE
NPU3HAKOB Yy Jpo3oduisl», «l'eHeTnka nonay, «Kapuorun uvenosekay, «Kapuorun apo3zoduiiby,
«Kapuotun nuisn», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeicTBre reHoB.

O6opynoBaHue: MOJAENb JUIsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi TMOpUAOB IEPBOIO
MIOKOJIEHUS! M pAaCIICIUIEHUs] TPU3HAKOB, MOJAENb JI1 JEMOHCTpAalMM 3aKOHa HE3aBHUCHMOIO
HACJIEIOBAHMS TPU3HAKOB, MOJEINb I JEMOHCTpPAlMU CLEIUIEHHOIO HAclIeJOBaHUs IPHU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTuyeckass padora «l3ydeHue pe3yabTaToOB MOHOTHOPHIHOTO CKPEIIUBAHHS Y
JPO30(QHITBD».

IIpakTuyeckas padora «3yueHue pe3ynbTaTOB JIUTHOPHUAHOIO CKPELIUMBAaHUSA Yy
JPO30(QHITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna W cpensl npu  popmupoBaHuM (GeHoTHNa. M3MEHYMBOCTH
npusHakoB.  KadecTBeHHble M KOJMYECTBEHHblE  MpU3HAKU. Bujapl  U3MEHYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHASI.

MonudukanronHas M3MeHUHMBOCTh. Ponb cpenpl B GoOpMUPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBoctd. Hopma peakuum npusHaka. BapuanumoHHBIN psii M BapuanmoHHas kpusas (B.
Noranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'emotunuueckass W3MeHYHBOCTL. (CBOMCTBA TI'€HOTUINYECKOH H3MEHUMBOCTH. BHOBI
TeHOTUITNYECKOW N3MEHYMBOCTHU: KOMOMHATHBHAS, MyTallUOHHASI.



KomOuHaTuBHAsT M3MEHYMBOCTh. Mei03 M TOJOBOW MpoIecC — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTU. PoJIb KOMOMHATUBHOI M3MEHUMBOCTH B CO3JJaHUHM F€HETHYECKOTO pa3HO0Opasus B
Ipezesax OJHOI0 BUJA.

MyrtanonHass HM3MEHYMBOCTh. Buabsl MyTanuili: TreHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE ¥ MHAYLUPOBAaHHbIE MyTalUU. SIOEpHblE M LUTOIUIA3MATUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTanuu. [IpuumHBl BO3HMKHOBEHUsA MyTauuil. MyrtareHbl W ux
BIMSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAl[MOHHOIO IHpolecca. 3aKOH TIOMOJIOTMUYECKUX
psanoB B HacieactBeHHOW wu3MmeHumBocTH (H.M. BaBuno). BHesmepHas HW3MEHUYHMBOCTH H
HACJIEACTBEHHOCTD.

OnueeHemuxa u 3NULEHOMUKA, PpOJb INUSEHEMUYECKUX (HaKkmopos 8 HAC1e008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemMoHcTpauMu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuuelr u  cxembl: «Bunmbl u3MeHunBoCcTHY», «MoOAU(HUKAIMOHHAS HM3MEHUYUBOCTHY,
«KoMmOuHaTUBHAS M3MEHUUBOCTHY, «Meio3», «OmronoTBopeHue», «I'eHeTndeckue 3a00JIeBaHUS
yesnoBekay, « Buasl myranuin.

O6opynoBaHue: J>KMBbIE M TepOapHbIe SK3eMIUISIPbl KOMHATHBIX pPAaCTCHUH, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladboparopnasi  padora  «lcciemoBaHue — 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJla U BapUALMOHHOU KPUBOM».

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapojaHas MporpaMma HCCIEJOBaHHS T'€HOMAa YeJIOBEKa.
Metosabl M3ydeHUs TeHETUKU YeJIOBEKAa: IeHEeaJOrMuecKui, OJIM3HEIOBBIM, IIUTOreHeTHYECKHH,
MOMYJISIIIMOHHO-CTAaTUCTUUECKUH,  MOJIEKYJIsipHO-TeHeTHueckuii. CoBpeMEHHOE  OmpeJesieHne
TEHOTHUIIA: NTOJIHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM uucie ¢ nomouisro [1IIP-
aHanuza. HacnencrBeHHble 3a001eBaHus yesloBeKa. [ eHHbIE M XPOMOCOMHBIE OOJIE3HU YelIOBEeKa.
bone3snn ¢ HacileACTBEHHON MpPENpacloIOkKEHHOCThIO. 3HAUYE€HUE MEAWLIMHCKOW TI'€HETHKH B
NPEIOTBPALICHUH W JIEYEHWH TEHEeTHYECKHX 3aboieBaHMM dYenoBeka. MeIuKOo-TeHETHYEeCKOoe
KOHCYJbTHpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «Te€HETHYEeCKOro rpysa». DTUYECKHE ACIIEKTBI
MCCJIEIOBAaHUM B 00JIaCTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GakTOpbl MOBBILIEHHONW YYBCTBUTEIBHOCTH YeJNOBEKa K (PU3MUYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY»Karoleil cpepl. ['eHeTnueckas mpepacnoiokeHHOCTh Yel0BeKa
K MaTOJIOTUSM.

JleMoOHCTpaL U

Tabmuer u cxembl: «KapuoTtum uenoBeka», «MeTOAbl W3YYEHHs] TEHETHKH YEIOBEKa»,
«I"eneTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cenexuusi opraHu3sMoB

JlomecTukanus M cenekuus. 3apoKICHHME CeNeKIMH M aoMectukauuu. Yuenne H. U.
BaunoBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KyJIbTypHbIX pacTeHui. Poib cenexnuu B
CO3IaHMH COPTOB PAacTEHMU U MOPOJ KUBOTHBIX. CopT, MopoAa, ITaMM. 3aKOH FOMOJIOTHYECKUX
pAlloB B HacieAacTBeHHOM u3MmeHunBocth H. M. BaBuioBa, ero 3HaueHue Uisi CEJIEKIIMOHHOU
paboTHI.

MeTtoapl ceneKunoHHOW paboThl. McKycCcTBEHHBIM OTOOp: MacCOBBIM M MHAMBHIYaJbHBIH.
Oranbl KOMOMHALMOHHOW cenekuuu. VcnblTanue npousBoiuTened mo motoMcTBy. OT6op 1Mo
TEHOTHUITY C MOMOIIBIO OIEHKU (PEHOTHMA MOTOMCTBA U OTOOP MO T€HOTUIY C IMOMOIIbIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJICKIMOHHOW paboThl. PaguanuoHHBIA U
XUMUYECKH MyTareHe3 Kak KCTOYHMK MYyTalluid y KyJIbTypHBIX (OpM  OpraHus3MoB.



Hcnonp30BaHrne TEHOMHOTO PENAaKTUPOBAHMS M METO0B pekoMOuHaHTHBIX JIHK mis momyueHus
MCXOJIHOTO MaTepuaa JUisl CEIeKIUU.

[Tonyyenne  momuruionnoB.  BuyTtpuBumoBas — rubOpuamsanus.  biauskoponcTBeHHOE
CKpellMBaHue, Ui nHOpuANHT. HepoacTBeHHOE ckpeuiuBaHue, win ayTOpuaunr. ['ereposuc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. Otmanénnas rubpuamsanus. [Ipeomonenue
Oecrioivsg MEXBHAOBBIX THOPHAOB. JlOCTHKEHUSI CENeKIMU PACTeHUN U KUBOTHBIX. «3enénas
DeBONIOYUA.

CoxpaHeHHME M HM3Y4YEHHE T€HETHYECKHX pPECypCOB KYJIbTYPHBIX PACTEHHMM M HMX JUKHUX
poauueil Uis CO3IaHMsl HOBBIX COPTOB M TMOPHIOB CEIbCKOXO3SHWCTBEHHBIX KYJIBbTYp. HM3yueHue,
COXpaHeHue U YNpaeieHue 2eHeMmudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YETIAX VAVUULEHUS. CYWECMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHUL, NepedosbiX uoeti U
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannn

IToptpersr: H. U. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykbsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «LIeHTPBI MPOUCXOXKICHUS W MHOTO00pasusl KyJIbTYPHBIX PacTECHHI,
«3aKOH TOMOJIOTMYECKHX PsJIOB B HACJIEICTBEHHOM HW3MEHUYMBOCTH», «MeETOoAbl CEIeKIUun»,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JlaboparopHasi padora «/3yueHue COpTOB KYJIbTYPHBIX PAaCTEHUM M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJBI U JIOCTIDKEHUS CEJeKIMU PACTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBII y4acTOK, B TEIJIUYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTETHYECKAasi OHOJIOTUS

OOBeKThl, HUCHONB3yeMble B OHOTEXHOJOTMHM, — KIETOYHbIE M TKAaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, MX XapaKTepUCTUKAa. TpaJulMOHHAas OHOTEXHOJOTHs: XJeOoledeHue,
MOJy4YeHHUEe KHCIOMOJIOYHBIX MPOAYKTOB, BHHOJeNUE. MukpoOuongoruueckuii cunte3. OOBEKTHI
MUKpoOunosiornyeckux TexHosaoruil. [IpousBoactso Oenka, aMUHOKHUCIOT U BUTAMHHOB.

Cozanue  TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHANIPABICHHOTO  M3MEHEHUS U
KOHCTPYHPOBAHHUs T€HOMOB C LIEJIBIO MTOJIYYEHUSI OPraHU3MOB M X KOMIIOHEHTOB, COJAEPKALIUX HE
BCTpEYarolecs B IpUpojie OMOCUHTETUYECKUE Ty TH.

Kierounas unxeHepus. MeTonpl KyiabTypbl KIE€TOK M TKAHEW pAaCTEHUHW W KUBOTHBIX.
Kpuobanku. Comaruueckass rudpuam3anus M coMaTHdeckuil sMmOpuoreHes. Mcmonb3oBaHue
TariOWJI0B B CEIIEKUUU pacTeHuul. [lomyuenue MOHOKNOHANbHLIX aumumen. Hcnonvzosanue
MOHOKNOHANbHBIX U NOIUKIIOHANbHBIX anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIIHS SWLEKIETOK U KJIOHMPOBAHHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALMM SJIep KIIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHO2O — DASMHOMCEHUS.
CeNbCKOXO03AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsl ¥ TE€HHass WH)KeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pekomOunanTHbIX JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHIKEHHS W TIEPCIIEKTHUBBI
XPOMOCOMHOM U T€éHHON MHXKEHEPUH. JKOJIOTUYECKHE U 3THYECKHE MPOOIEeMbl TeHHOW NWH)KEHEPUH.

Menunuackue oOmorexHonoruu. [loctrenomuas nudpoBas menunmaa. [T1P-aumarnocruka.
MeTaboOMHBIN aHaIM3, TEHOLEHTPUUYECKUN aHAIN3 MPOTEOMa YeJIOBEKa Ul OLEHKH COCTOSIHHUS
ero 370poBbs. Vcronp30BaHWe CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-OmowmHxeHepust
UL pa3paboTKH (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3MaHMSI KOMIUICKCHBIX
TKaHEeW COuYeTaHUEM TEXHOJOTUH TPEXMEPHOro OMONMPHUHTHUHIA M cKapONAMHTa IJid pelieHus
3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBI.



Coznanue BEKTOPHBIX BakIHMH C IENbI0 OOeCTeueHuss KOMOWHHPOBAHHOW 3alllUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJEKYISPHBIX MexaHW3MoB (yHknuonupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIC 3a00JIEBaHUS YETIOBEKA U JKUBOTHBIX.

JdemoHcTpauMu

Tabmuie! 1 cxeMbl: «VIcmonp30BaHNE MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM MTPOU3BOJICTBEY,
«Knerounas unxenepus», « eHHas HHXXEHEPHUS».

JlaGopaTopnasi pa6ora «l3y4ueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llogyuyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypensi «bUOTEXHONMOTHUST — BaKHEHIIash MPOU3BOAMUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:kaenne ¥ pa3BUTHE IBOJIOLMOHHBIX NPeICTaB/IeHUH B 0M010THN

OpomonnonHas Teopust Y. [lapBuna. [Ipeanoceliku BO3HUKHOBEHUs JapBUHU3Ma. JKU3Hb U
Hay4Has nearenbHocTs Y. JlapBuHa.

JIBroky1ue cuiibl 3BomonMy BUoB 1o Y. JlapBuHY (BBICOKAas HMHTEHCUBHOCTb Pa3MHOXKEHUs
OpraHM3MOB, HACJIEJICTBEHHAas WM3MEHUYMBOCTb, OOpbOa 3a CyYIIECTBOBAHHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN 0TOOD).

Od¢opmnenune cunrernueckoir Teopun 3pomonun (CTO). HeiltpanbHas Teopust 3BONIOIMH.
CoBpeMeHHas 3BOJIOLMOHHAS OWOJIOTUs. 3HAYEHUE SBOJIIOLUMOHHOW TEOpuH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdeMoHcTpannmn

[Toptpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosre, U.
Hapsun, C. C. Yerepuxos, 1. W. llImansrayzen, [Ix. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema xuBoil mpupoasl (mo K. JIunuer)», «JlecTHHIa >KHMBBIX
cymiectB (o Jlamapky)», «Mexanusm (GopMupoBaHHs MPUCIIOCOOICHUN Yy PACTEHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema Mapuipyra nyremectsust Y. lapsuna», «Haxonku Y. lapsunay,
«Popmbl 00prOBI 3a cymiecTBoBaHue», «lloponbl romybeit», «MHoroo0pasue KyabTypHBIX (HopMm
KanycTb», «lloponbl moOMamHMX JKUBOTHBIX», «CxeMa o00pa3oBaHus HOBBIX BHUIOB (mo Y.
JapBuny)», «Cxema COOTHOLIEHHsS MABWXKYIIMX CHJI 3BOJIIOLUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLINM.

Tema 2. Mukpo3dBoonus U e¢ pe3yabTaThl

[Tomymnsiuust Kak »deMeHTapHas enuHuua HBoiouud. COBpPEMEHHbBIE METO/bl OLIEHKH
TeHETUYECKOr0 Pa3Hoo0pa3us M CTPYKTYphl MOMyJsaiuid. M3MeHeHne reHogoHaa MOMyISIUA KakK
AIIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHHE. 3aKOH TeHeTudeckoro pasBHoBecus JIx. Xapau, B.
BaiinGepra.

OnemeHTapHble (GaKTOpbl (ABMXKYIIME CHJIBI) ABOJIOUMHU. MYyTallMOHHBIM  IpoIecC.
KomOuHnaTuBHas M13MEHUMBOCTh. [[peli reHoB — ciyuyaiiHble HeHanpaBlIeHHbIE U3MEHEHUSI YacTOT
ajutenedt B momymsnuax. D¢GdeKT ocHoBaTens. Igpgexm Oymouiiouno2o eopaviuwika. CHudceHnue
2eHemUYecKko20 pasHoobpasus: npudunvl u cieocmsus. llposenenue s3gpgexma Opeligha 2enos 6
bonvuux u manvlx nonyiayuax. Murpanuu. M3onsuus  momynsuuid:  reorpaduyeckas
(mpocTpaHCTBEeHHAas ), Oronornyeckas (penpoayKTUBHAS).

EctectBeHHbIi1 0TOOp — HampaBistouuil paktop 3Botouu. POpPMBI €CTECTBEHHOTO 0TOOpA:
JBIDKYIIUH, — CTaOMIM3MPYIOLIMHM,  paspblBatoliuii  (au3pyntuBHbI).  [lomoBoit  oTGop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh  OPraHU3MOB KakK —pe3yabTaT MHUKPOAIBOJIONMH. BO3HHUKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopd03bl U uanoaganTauu. [IpumMepsl npucmnocodieHui y
OpraHusMoB:  Mopdosoruueckue,  (uznonornyeckue, OHOXMMHUYECKHE,  IOBEACHYECKHE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum M CcTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOJIIOLIUH.
M3onmsumst — xmoueBod  dakTop BUAooOpa3oBaHusa. Ilyrm u  cmocoObl  BHI000pa3OBaHMS:



ajionaTpuieckoe  (reorpaduyeckoe),  CHMIIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE»
(monummonan3anus, rudpuauzanus). JJIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp  sBomOLMOHHONM  OuojorMu B pa3pabOTKE HAYYHBIX METOJOB  COXPaHEHHUS
O6unopazHooOpazus. MHKPOAIBONIONMS M KOIBOJIOLUS MApa3UTOB M HMX XO03s1€B. MeXaHU3MbI
bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL Ul

[Toptpetsi: C. C. UerBepukon, 2. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY, «llomynanuonHas CTpykTypa Buiay,
«Cxema TposiBJICHHSI 3aKOHa  Xapau—BaiinOepra»,  «JIBwKymme  CHJIBI  3BOJIOLUNY,
«DKOJIOTHYECKasT HM30JSIIMA  TOMYJSIHMA ceBaHCKOM Qopenn», «[eorpadudeckas H30MALUSL
JUCTBEHHUIIBI CHOUPCKOM W JIMCTBEHHHULBI NaypcKoi», «llomynsiuoHHbIE BOJHBI YUCICHHOCTH
XUIIHUKOB U XepTB», «(Cxema JeilcTBUS ecTecTBEHHOro ot0opa», «®DopMbl OopbOBI 3a
CYIIIECTBOBAHHEY, «HycTpuanbHbIi MEJIaHU3MY, «OKuBbie HCKOIaeMbIey,
«IlokpoBUTENBCTBEHHAs! OKpacka JKUBOTHbIX», «lIpenympexnaromas oKpacka KHBOTHBIX,
«Dusnonoruyeckre amantauun», «Ipucmoco0IeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «Bunsl-nBoitHuku», «CTpykTypa Buga B npupoae», «CrnocoObl
BUJ000OpazoBanus»,  «leorpaguueckoe  BuaooOpazoBaHHMe  TpEX  BUAOB  JIAHJBIIICHY,
«OKoyIorHYecKoe BHUJ000pa3oBaHME BUAOB cuHHUL, «llomumionasl pacrenuit», «KamyctHo-
peneyHbIid THOPHUIY.

O6GopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyyerna MNTUIl U 3BEpeu ¢
npUMepaMu Pa3lIMYHBIX TMPUCHOCOONECHUH, Yydyena MNTUIl W 3Bepeill pa3HbIX BHUAOB, Tepbapuu
pacTeHuil OM3KUX BUIOB, 00PA30BABIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BrIsgBlIeHIEe H3MEHUYNBOCTH y 0COOEH OJHOTO BHIa».

Jladboparopnass pabora «[IpucnocoOneHuss OpraHM3MOB W  HMX  OTHOCHTEJbHAS
[EIeCO00Pa3HOCTHY.

Jladboparopnasi pa6ora «3ydyenue apomop}o30B W wuAHOANANTANMNA y PACTCHUN U
KUBOTHBIX»

JlabopaTopnasi pabora «CpaBHeHUE BUIOB [0 MOPPOJIOTUIECKOMY KPUTEPHUIO»

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtonbl U3yyeHus: Makpo3BoitoLuH. [laneoHTonornueckre Mero/bl U3y4yeHUsl IBOJIIOLMH.
[Tepexonnbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaduyeckue Meroabl u3ydeHus sposonuu. CpaBHeHue (Gopbl U payHbl MaTEPUKOB
U oCcTpoBOB. buoreorpaguueckue obaactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTMYECKHE M CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOJbl HM3YyUEHUS HBOJIIOLMH.
['eHeTHYECKHME MEXAHU3MBl DBOJIIOLMM OHTOTEHE3a M IIOSBJICHHUS SBOJIIOLMOHHBIX HOBILIECTB.
['omonornyHble W aHaJIOTHYHbIE OpraHbl. PynuMmeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISPHO-
reHeTH4ecKre, OMOXMMHUYECKHE 1 MAaTeMaTHYeCKUe METO/Ibl M3YUeHUs dBONIOLUHU. [ OMOIornyHbIe
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMepHOCTH (TIpaBuia) sBotonun. [Ipunyun cmenst ¢yuxkyuii. HeodpatumocTtsb
IBOJIIOLIMU. AanTHBHAA paananus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmumpl u cxembl: «DWIOTEHETUYECKUN DS JIOMIAINY», «APXEONTEPUKC», «3BEpO3yoObIe
auiepsl», «Creronedansl», «Punnodurer»y, «CeMmeHHBIe NanOpOTHUKWY, «buoreorpapuyeckue
30HBI 3emim», «Jllpeiid xoHTHHEHTOBY», «PenmukTh», «HauyanpHble CcTaguu SMOPHUOHAIBHOTO
Pa3BUTHSI NO3BOHOYHBIX KMBOTHBIX», «[ OMOJIOTHYHBIE M aHAJIOTUYHBIE OPTraHbl», «PyIuMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBEeKa M MIMMMaH3e», «lJ1aBHbIE HaIpaBICHUS
3BOJIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOIIHI.



O6opynoBaHue: KOJJICKIIUU, TepOapuu, MYJSDKH HMCKOMAEeMBbIX OCTaTKOB OPTaHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJOTWYHBIX, PYAMMEHTApHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLIMH
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMJie

Hayynple rumore3bl MPOUCXOXKIACHUS >KU3HM Ha 3emie. AOHOreHe3 W IaHCHEpMUs.
JloHayuHble TpPEICTABICHUS O 3apOKICHUM >KU3HHM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
camo3apokJieHus )Ku3HU U €€ onpoBepkeHue onbpltaMu ®@. Penu, JI. Cnamnanuanu, JI. IMactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE 3Tanbl HeOpraHumdeckoi spoitouuu. IlnanerapnHast (reosoruyeckasl) 3BOJIIOLMSL.
XuMuyeckasi 3BoJIOIUsA. AOUOTEHHBIN CHUHTE3 OPraHMYECKUX BEIIEeCTB M3 HeopraHmdeckux. OnpIT
C. Mumnepa u I'. FOpu. ObpazoBanue nomumepoB u3 MoHoMmepoB. KoamepBatHas rumote3a A. .
OnapuHa, runore3a neppuyHoro OympoHa Jx. XonmeiHa, reHeTudeckas runotesa I'. Mémnepa.
Pubosumer (T. Yek) u rumore3a «vupa PHK» V. T'mibepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKHU.

Uctopuss 3emmm u Meroabl e€ wu3ydeHusa. lVckomaeMble OpPraHWYeCKHME OCTaTKH.
['eoxpononoruss u e€ wmeroabl. OTHocuTenbHass W aOCOMIOTHAs  T€OXPOHOJIOTHUS.
['eoxpoHoOrMueckas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanbHuble sTansl opranudeckoil sBomtouuu. [losiBieHHE W 3BOMIOLMS MEPBBIX KIETOK.
Opomonusi  Metabonu3Ma. Bo3HMKHOBEHHE mepBbIX dKocucTteM. COBpEMEHHBIE MHUKPOOHBIC
OMOIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmectB. CTpoMaTonuThl. [IpokapruoThl 1 3yKapHOTHI.

[TpoucxoxaeHue 3ykapuor (cuMOMOTeHe3). DBOJIOMHOHHOE TPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHMe  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE dTambl IBOJIOLUHU BBICIINX pacTeHuil. OCHOBHBIE apoMop(]o3bl pacTeHuii. Beixon
pactenuii Ha cymy. [losiBleHuWe CIOPOBBIX pacTeHWW M 3aBoeBaHME WUMHU cymid. CeMeHHBIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl HBOJIIOIMHU KUBOTHOTO MHpa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBBIE
’KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIMUS TMO3BOHOUYHBIX. [Iponcxoknenne ambuOuii U penTUiIHil.
[Tpoucxoxxaenne wiuekonuTaromux W nrul. [IpuHnun xmoueBoro apomopdosza. OcBoeHue
0EeCr03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3eMie IO 3paM U NEpUOJaM: apXei, IPOTEPO30H, Nale030i, ME3030H,
KaiiHo30#. OO0m1ast XapakTepucTHUKa KiMMaTa U reojlorndeckux rnpoueccos. [losBneHne u pacuset
XapaKTepHBIX OpPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS M BIHMSHHE Ha Ta30BBIH COCTaB
aTMOoChepBhl.

MaccoBble BBIMHUpaHUsI — SKOJOTMUYECKHE KPHU3HUCHI Mpouuioro. I[IpuumHbBl U ClieacTBUA
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH HKOJIOTUYECKUH KpHU3UC, ero ocobOeHHocTu. [Ipobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHasi cucTeMa oOpraHuueckoro mupa. [IpuHIMNBI KiIacCU(pUKAUU OpPraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpersr: ®@. Pean, JI. Cnamnanuanu, JI. Ilactep, . U. MeunukoB, A. U. Onapun, J[x.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. Tlactepa mo uzydeHuro
caMo3apoKJieHHs xku3Hu», «Cxema ombita C. Munmepa, I'. FOpwu», «3OTamel HeOpraHMYECKOU
sBOMIOLIMNY, «['eoxpoHomornueckas Imkana», «HadanmpHble STanbl OPraHUYECKOW SBOJIIOIUNY,
«Cxema 00pa3oBaHMS DYKapHOT IMyTEM cUMOMOTeHe3a», «CucTema XUBOM npupoasl», «CTpoeHune
BUpyca», «Apomopdo3bl  pacTeHmit», «PuHHOGUTB, «OMHOKIETOYHBIE  BOJOPOCIHY,
«MHOTOKJIETOUHBIE BOIOPOCIHNY, «Mxu», «llanopoTHukmy, «I'omoceMeHHbie pacTeHus», «OpraHbl
[[BETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHPa», «ApPOMOpP(}O3bI KUBOTHBIX,
«IIpocreiitue», «KumeunononoctHeie», «llmockue uyepBu», «UneHucToHOTHEY», «PBHIOBIY,



«3emHOBOgHBIEY, «lIpecMbikatomuecs», «lItuney, «Mnekonurawomue», «Pa3Butue Xu3HU B
apxenckou spey», «Pa3BUTHE KU3HHU B MPOTEPO30MCKON 3pey», «PazBuThe )XKM3HU B MAJIEO30MCKOM
ape», «Pa3sBUTHE XKU3HM B ME3030UCKOM 3pe», «Pa3BuTve XU3HM B KAWHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMa OPraHMYeCKOro MUPay.

Ob6opynoBanue: repdapuu pacTeHUI pa3IMYHBIX OTAEIOB, KOJUIEKIIMU HACEKOMBIX, BIAXKHBIE
IIpenapaTsl JKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKLMM HIJIOKOJKHX, CKEJIETHI MO3BOHOYHBIX
JKUBOTHBIX, Uy4eJla ITHUL] U 3BEpei, KOJJIEKIIUN OKaMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMbIX, MYJISKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

JlabopaTtopnass pabora «l/I3yuyeHue U ONHUCAaHUE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3ydeHrne 0cCOOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyeHne ocOOEHHOCTEH CTPOECHNUS TO3BOHOYHBIX AKHBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3nens! ¥ 3agaun aHTpONOJIOrul. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IPOUCXOXKACHUM YeJIOBeKa. PenuruosHele BO33pEHMUSL.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

Cxo/1cTBO UenoBeKa ¢ KUBOTHBIMU. CHUCTEMAaTHYECKOE T0JIOKEHHE YenoBeka. CBUIETENbCTBA
CXOJICTBA 4YEJOBEKa C IKMBOTHBIMHU: CPAaBHUTEIbHO-MOP(}OIOrHYEcKUe, 3MOPHOIOrHYECKHE,
¢uznonoro-o6MoXUMHUYECKUE, NoBeAeHUeckne. OTInYMs YelloBeKa OT )KMBOTHBIX. [IpsMoxoxieHue
U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTue rojl0OBHOrO MO3ra M BTOPOH CHUTHAJIBHON
CHUCTEMBI.

JBmwxyume cuiibl (hakTophl) aHTpONOreHe3a: Ouosjoruyeckue, conuaibable. COOTHOLIEHNE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJMU aHTpornoreHe3a. PanHue denoBekooOpas3Hble 00€3bsHBI (IIPOKOHCYIIBI) U
paHHUE TMOHTUJBl — OOLIME MPEeNKH YeIOBEKOOOPa3HBIX 00€3bsSH M JIoeH. ABCTpPalONUTEKH —
JBYHOTHE Npeaku Jroaei. YUermoBek yMmenblid, NMepBble M3TOTOBIEHUS Opyaud Tpyna. Uenosek
OPSIMOXOJALINM M TNEpBbIM BBIXOJ JroAed 3a mpeaensl Adpuku. YenoBek renenbOeprckuii —
o0ImMH MpeoK HeaHepTalbCKOro YelloBeKa M 4elloBeKa pa3yMHOro. YejaoBek HeaHIepTalbCKUi
KAaK BHUJ JIIOJAEH XOJIOAHOro KimMara. YesloBeK pa3yMHBIH COBPEMEHHOIO THIA, JACHUCOBCKHU
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIOLUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBEHHBIM OTOOp B MNOMYNSIMSIX YeIOBEKa.
MyrauuonHslil npouecc U noiauMmopdusm. [lomynsiuoHnHble BONHBI, Apeid reHoB, Murpaunus u
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsatue o pace. bonbumime pacel: eBpomneougHas (eBpasuiickas),
aBCTpaJIO-HErpouiHas (IKBaTOpUaIbHasi), MOHTOJIONIHAA (a3UaTCKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusl uyenoBeKa 1o IlaHeTre. EMUHCTBO denoBeueckux pac. HayuHas HECOCTOSTENBHOCTH
pacusma. IlpucrnocoGneHHOCTh 4YeroBeKa K pa3HbIM YCJIOBUSM OKpysKawolled cpenbl. BnusHue
reorpaguueckoii cpesl U aperida reHoB Ha MOP(OIOTHIO U PU3HOIOTHIO YETIOBEKA.

MexauciurimHapabple  MeTobl B (pu3uyeckor  (OMOJIOTHYECKON)  aHTPOMOJIOTHH.
OBOJIIOLMOHHAS aHTPOIIOJIOTHSI ¥ TAJIE0AHTPOIOJIOT U YEIOBEYECKUX MONysuil. buoconnanbsHbie
HCCJIEIOBaHMSI PUPOIbI yesoBeka. VccnenoBanue K0O3BOIONUN OHOJIOTMYECKOT0 U COLIMATIBHOTO B
YEJIOBEKE.

JleMoOHCTpaL UK

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumplt w  cxembl: «MeToapl  aHTpoOmoOJoTuW», «['OJTOBHOW  MO3r  UeEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKeleT 4YeloBeKa W CKeNleT MHIMMIIaH3e», «PyTuMeHThl u
aTaBU3MBD», «JIBHKyIIME CHJIBI  AaHTPOIIOTEHE3a», «OBOIIOLUOHHOE JPEBO  YEIOBEKay,
«ABCTpanonurek», «4YeaoBek ymemnslil», «UenoBek NpAMOXOAAIUN», «J|eHUCOBCKUN YEIOBEK»
«Heannepranbup»y, «KpomanboHb, «IIpeaku yenoBekay, «dTanbl SBOJIOIUN YeIOBEKay, «Packl
YEJI0BEKAY.



O6opynoBaHue: MYJSKHM OKaMEHEIIOCTEH, MPEIMETOB MaTepUaTbHOW KYyIbTYphI MPEIKOB
4yenoBeka, penpoaykiuu (pororpadun) kapTH ¢ MUDOTOTHYECKUMH U OMOJICHCKUMHU CIHOJKETaMH
NPOMCXOXKACHUST 4YeJoBeKa, ¢ororpaduu HAXOIOK HCKOMAEMBIX OCTATKOB YEJIOBEKAa, CKEJET
YyelloBeKa, MOJENb Yepera 4ejoBeKa M ueperna IIUMIAaH3e, MOJEIb KHCTH 4elIOBeKa U KHCTU
LIMMIIaH3€, MOJIEIIN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopnasi pabora «/3ydueHre 0cCOOCHHOCTEH CTPOEHHUS CKeJleTa YeIOBEKa, CBA3aHHBIX
C IPAMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yueHue s3KOJOrMYECKUX alanTaluid YE€I0BEKa.

Tema 6. Dxoyiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPTaHNU3MOB M HAIOPTraHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue u pa3BuThe dKosoruu B Tpynax A. ['ymbonsara, K. @. Pynse, H. A. Ceepiiosa,
9. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun sxoa0ruu. CBsi3b S3KOJIOTHU C IPYTUMU
HayKaMH.

Metonsl axonoruu. [loneBbie HaOmOAEHUA. DKCIEPUMEHTHI B IKOJIOTUHU: MPUPOIHBIC H
naboparopHble. MoaenupoBaHue B SKOJIOTMH. MOHHUTOPUHI OKpPYXKArOIIEW Cpenbl: JIOKAJIbHBIMH,
PErMOHANIBHBIN U TI00ATBHBIMH.

3HaueHUE SKOJIOIMYECKMX 3HAHUM JUIsl YelloBeKa. ODKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3el uesjoBeuecTBa ¢ Npupoaoil. DopMUpOBaHHE OSKOJOTHYECKOW KYIbTYphl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannmn

[Toptpersr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunel 1 cxembl: «Pasmenbl 3Komorum», «MeToasl dKojIorum», «Cxema MOHUTOPUHTA
OKPYXKAaroIlEeH Cpeab».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Oxosnorudeckue (GakTopbl U 3aKOHOMEPHOCTH UX JiercTBusA. Kiaccudukaius s3KoI0ru4eckux
(dakTOpoB: abMOTHUYECKHE, OMOTHUYECKHE, aHTpororeHHsle. OOIIMEe 3aKOHOMEPHOCTH JEeWCTBUS
skosiornueckux (axrtopos. IlpaBuno munumyma (K. Ilnpenrens, 0. JInbOux). TonepaHTHOCTS.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue axktopsl. CBeT Kak 3kojormdyeckuil (axrop. JlelicTBue pa3HBIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. OJKOJOTMYECKHE TpPYIIBl PACTEHUW M JKUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUrHaNbHAas pojib cBeTa. DOTOneproiu3m.

Temnepatypa kak osKonoruueckuid Qaxrtop. JlelicTBue TeMmmeparypbl Ha OpraHU3MBL.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonormueckuii ¢akrtop. IlpucmocoOnenust pacTeHUN K MOIAEPKAHUIO
BoaHOTO Oastanca. Kimaccudukamnus pacTeHuil o OTHOIICHHIO K Boje. [IprucrnocobneHns >KUBOTHBIX
K U3MEHEHHIO BOJHOTO PEKHMA.

Cpenbl oOuTaHUS OPraHUW3MOB: BOJHAsl, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, IIyOMHHAs
NOJNOYBEHHAsl, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XMMHYECKHE OCOOEHHOCTH cpel OOUTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOUHBIE M TOAUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HH.

XKuznennsie (opmbel opranuzMoB. IlonstHe o xu3HeHHOW ¢opme. JKu3HEHHBIE (OPMBI
pacTeHUii: JepeBbs, KyCTapHUKH, KYCTApDHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPaBBI.
KuzneHusle (POPMBbI JKUBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a3p0OHOHTBL. OCOOEHHOCTH CTPOCHHUS
u o0pasa KU3HH.

Buotnueckue gaxropsl. Buasl 6MOTHUECKUX B3aMMOACHCTBHIM: KOHKYPEHIIHS, XMITHIYECTBO,
cuM0Omno3 u ero ¢Gopmeal. [lapazutusm, Koomepaiys, MyTyajn3M, KOMMEHCATU3M (KBapTUPAHTCTRBO,
HaxJIeOHMUecTBO). Herpoduueckne B3ammopeicTBusi (Tomuyeckue, Gopudeckue, GhadpUdecKue).



3HayeHne OMOTHMYECKHUX B3aWMOJEHCTBHI JJIs1 CyLIECTBOBAHMS OpPraHM3MOB B Cpeie OOUTaHUS.
[TpyHIMII KOHKYPEHTHOTO UCKJIFOUEHUS.

JleMoOHCTpaL U

Tabmuupbl u cxembl: «OKojoruueckue ¢GaxTopb», «CBETOBOH CIEKTp», «IKOJIOIMUYECKHE
IPYIIbl KUBOTHBIX 10 OTHOIIEHUIO K CBETY», «TE€NIOKPOBHBIE MKUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONOrNYecKre aJanTaluu KUBOTHBIX», «Cpeabl OOUTaHHS OpPIraHU3MOBY,
«buonornyeckue purmer», «KusHennole GopMbl pacteHuil», «Ku3HeHHbIE (HOPMBI KUBOTHBIXY,
«9KOCHCTEMa IIUPOKOIMCTBEHHOIO Jeca», «IJKOCHUCTEMa XBOMHOro ieca», «llemm mnuraHus»,
«XumnnyectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaamsm».

OO6opynoBaHue: repOoapuu pacTeHUH M JKUBOTHBIX, IPHCIIOCOOJEHHBIX K BIHUSHHIO
pa3MYHBIX  DKOJOTHYECKMX  (AaKTOpOB, TrepOapuu  CBETOMIOOMBBIX, TCHEMIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOJIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repdapuu M KOJUICKIIMU TETUIONIOOMBBIX, 3MMOCTOMKHIX, MOPO30YCTONYMBBIX PACTEHHMH,
yyyerga NOTHULL M 3Beped, repOapuu pacTeHHi, OTHOCAIIMXCS K rurpoduram, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIUH KUBOTHBIX, OOUTAIOMIMX B PA3HBIX
cpenax, repbapud M KOJUIGKUMH PAacCTEHUHM M JKMBOTHBIX, O0OJajaloUMX  4YepTaMu
NPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBHUI )KU3HH, repOapuu M KOJUICKIIMUA PaCTEHUM
U JKMBOTHBIX Pa3JIMYHbIX KU3HEHHBIX (POPM, KOJUIEKIIMH UBOTHBIX, YUACTBYIOLUIMX B Pa3IMYHbIX
OMOTHYECKUX B3aUMOJCHCTBUIX.

JlaGopaTopHas pa6ora «BrisgBieHre IPUCIIOCOOIEHUH OPraHU3MOB K BIUSHUIO CBETa.

Jladboparopnasi paGora «BrbisiBIeHHE TPUCIOCOOJICHHII OpPraHu3MOB K  BIIHMSHUIO
TEMIIEPATYPBI».

Jladboparopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTEHHUM U3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOTMYEeCKHE XapaKTepUCTUKU mnomynsauuu. ITomynsamus kak Ouonoruyeckas cucrema.
Pons HeomHOpomHOCTH cpenbl, (u3nyeckux OapbepoB M OCOOCHHOCTEM OHOJIOTMH BHUIOB B
(GbOopMHpPOBAHNUN TPOCTPAHCTBEHHOM CTPYKTYphl momynsuuii. OCHOBHBIE MOKA3aTeNN MOIMYJISAINH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3PACTHASI U II0JIOBAsI CTPYKTYpPa, POKAAEMOCTH, IIPUPOCT, TEMI POCTAa,
CMEPTHOCTb, MUTPALUSI.

Okojoruyeckass CTpykTypa mnomyiasiuu. OIleHKa 4YHMCICHHOCTH MNOmyisiuu. JlnHamuka
NOMYJSIIMKM U €€ peryssauus. buotndeckuil moreHuuan nomyisinui. MoaenupoBaHue AMHAMHUKA
nonynsiuuu. KpuBele pocta uMciaeHHocTd mnonyiasuuu. Kpuble BbpkuBaHMs. —Perymsmus
YUCICHHOCTU MOMYJSALUM: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonsstue 00 okojoruyeckod Hume Buga. Mecroodutanue. MHOroMepHas MoOJIENb
skonormyeckod HumM Jx.M. XatunmHcona. Pa3meps! skonormdeckoil Humd. lloreHuunanbHas u
peann30BaHHas HUILIH.

Bun kak cucrema nomymsuuid. Apeansl BHIOB. Buabl M HMX KU3HEHHBIE CTpATErv.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN KUBOTHBIX. bruosiornueckne NHBa3uu 4yXepoIHBIX
BUJIOB.

JleMoOHCTpaL UK

IToprper: Ix. M. XaTuynHCOH.

Tabmuupl 1 cxembl: «IKOJOTUYECKHE XapaKTePUCTHKHU Momyisiiuu», «IIpoctpancTBenHas
CTpyKTypa mnomyisauuu», «Bo3pacTHple mnupaMuasl nonyiasnun», «CKOpoCTb — 3aceneHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHusmMammy», «Mogenb skonorudeckod Humm Jlx. U.
XaT4UMHCOHAY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHnas pa6ora «lIpucnocoOneHust ceMsH pacTeHH K PacCelIeHUIO.

Tema 9. Jkos10rus co001MIECTB. IKOJOTHYECKHE CHCTEMBI.



CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3u MEXIy OpraHU3MamMH B
OHOILIEHO3E.

DkocucteMa Kak oTkpeITas cucrema (A. J[x. Tencnu). @yHKIIMOHANIBHbBIE OJIOKHM OPTaHU3MOB
B 9KOCHCTEME: IPOAYIEHThI, KOHCYMEHTHI, peayleHThl. Tpopuueckue ypoBHU. Tpoduueckue nenu
u cetu. AGnorudeckue 010ku 3KocucTeM. [1ouBbl U Wbl B 3KOCcHUCTeMax. KpyroBopot BemiecTs u
MOTOK SHEPTUH B 3KOCUCTEME.

OcHOBHBIE TIOKa3aTeIM KOCHCTEMBbl. buoMacca M MmpoAyKuusi. DKOJIOTUYECKUE MHPAMHUIBI
yucesl, OMoMacchl U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HanpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuuHbIE M BTOPUYHBIE CYKIECCHH U HX
OPUYMHBL.  AHTpPONIOTEHHBIE  BO3JACHCTBHMS Ha  Cykueccud. KiMMakcHoe — cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOcucmemsvl 03€p U pex. IKOcucmemvl Mopell U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, nyCmMvlHb.

AHTpOIIOTEHHBIE ~ 3KOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Paznuuus  mexny
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponckas ¢uiopa u ¢ayHa.
CunaHTponu3zanus ropojacko gaynsl. buonorudeckoe u xo3sHUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM
U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHI OPraHM3MOB B DKOCHCTEMax.
Ponv kackaonozo sgpgpexma u 6udos-30uguxamopos (Kiouesvix 6ud008) 6 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPrUU M BEUIECTB MEXKAY CMEXKHBIMH SKOCUCTEMaMHU. Y CTOHYMBOCTH
OPTraHU3MOB, OIS U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBUI.

Mexanuzmsl  6030elicmeus — 3a2pA3HeHUll  pasHblX ~ MUno8 Ha  CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOJLOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmeus. MeToJ0J0russ MOHUTOPUHIA €CTECTBEHHBIX W
AQHTPOIIOTEHHBIX YIKOCHUCTEM.

JleMoHCTpanuu

IToptper: A. JIx. Tencnu.

Tabmuupel u cxembl: «CTpyKkTypa OMOLIEHO3a», «DKOCHCTEMa HMIMPOKOIMCTBEHHOIO JIECay,
«DKocuCTeMa XBOMHOTO Jeca», «QDyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucteme», «llemum mnuraHus (macTOMIIHAS, JIETPUTHAL)Y,
«IKOoJoTHYeCKasi MUpaMHUAa Yuce», «IKOJIOTHYecKass MupamMuja OHMoMacchl», «IKOJIOTHYEeCKas
nupamua sHeprun», «O0pazoBanue 6onota», «IlepBuuHas cykieccus», «BoccraHoBneHue neca
1ocye moxkapa», «IIKocucTeMa 03epay, «ATrporeHo3», «KpyroBopor BemiecTB W MOTOK YHEPTUU B
arporeHose», «IIpumepsl ypoosKocucTem».

OGopynoBanue: repbapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, uydeja ITHII W 3Bepew,
repO6apuM KyJIbTYpHBIX U AUKOPACTYLIMX PACTEHUH, aKBApUYM KaK MOJIENIb HIKOCUCTEMBI.

IMpakTnyeckas padora «/3ydeHne u onrcaHue ypOOIKOCHCTEMBDY.

IKCKypeusi «IDKCKypcusi B THIHMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpPCHsI B arpodKocHcTeMy (Ha MOJIE UM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocdepa — oOmeranerapHas o0onouka 3emild, TJe CYIIECTBYET MJIHM CyIIEeCTBOBaja
KU3Hb. Pa3zButhe mpencraBineHuit o ouochepe B Tpymax J. 3rocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6mnactu 6nocdeps! u e€ cocras. Kupoe BeiecTBo Onocheps! 1 ero GyHKIUH.

3aKoHOMEpHOCTH cymiecTBoBaHus Ounochepbl. OcobeHHOCTH Onochepsl Kak TIIOOATBHOU
skocucTeMbl.  /luHamuueckoe paBHOBecue B Oumocepe. KpyroBoporel  BemiectB U
OMOTeOXMMHUYECKHE ITUKITBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBieHM B Orocdepe.



3onaneHOCTh OHOCcheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYyIIH: TYHApA, XBOHHBIE
jeca, CMeEIIaHHble U LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTHIHU, TPOMUYECKHE Jeca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Crtpykrypa U QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOI0 MOTEeHIHaga U OuochepHbIX
byHKINH.

JdemMoHcTpauMu

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

Tabmuuer u cxembl: «l'eocdeprl 3emnu», «KpyroBopor azora B mpupoze», «KpyroBopor
yriepojia B mpupoae», «KpyroBopor kucimopoaa B npupone», «KpyroBopoT BOIbI B MPUPOJIE»,
«OcHoBHBIE OMOMBI cymny, «Knumatuyeckue mosica 3emnn», «TyHapay, «Tairay, «CMmenaHHbIA
necy, «llupokonucTBeHHBIH Jiec», «Crenby, «CaBanHay, «[lyctbins», « Tponudeckuit gecy.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYsKaIIas cpeaa

DKoJoru4yeckre Kpu3uchl U UX MpuuuHbl. Bo3nelicTBue yenoseka Ha Ouocdepy. 3arps3HeHne
BO3yIIHOW cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpeabl. OXpaHa BOAHBIX PECYPCOB.
Paspymienue nousl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiinMara.

AHTpPONIOT€HHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIA MUpP. OXpaHa paCTUTEIBHOTO U
KUBOTHOTO MUpa. OCHOBHbBIE MPUHLUIIBI 0XpaHbl pupobl. Kpacusie kauru. Ocobo oxpaHsembie
npupoanbie Tepputopun (OOIIT). borannyeckue cajibl ¥ 300JI0THYECKUE TAPKHU.

OcHOBHBIE TPUHIUIIBI YCTOWYMBOTO PA3BUTHUS YeJIOBEYECTBA M MPHUPOABI. ParmoHanbHOe
NPUPOJONIONB30BAHNE M COXpaHEHHE OHONOTHYEecKoro paszHooOpasust 3emuu.  OOmue
3aKOHOMEPHOCTH TJI100aIbHBIX IKOJIOTMYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3uca U
€ro BEpOSTHBIE [TOCIIECTBUS.

Pa3BuTrE METO/I0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MporeccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocoepezaroweil U  KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe pasznoobpazue u oOuopecypcvl. Hayuonanvnvle ungopmayuonusvie cucmemul,
obecneuusarowue 00Cmyn K UHGOpMayuu no COCMOAHUIO OMOeNbHbIX 8U008 U dKocucmem. OcHogul
aKopeaburumayuy dKocucmem u cnoco6og 060pvOvLl ¢ OuonogpedcoeHusmuy. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoncTpanuu

Tabmuubplt u  cxembl: «3arpsi3HeHHe aTMocdepbl», «3arpsi3HEHHE THAPOCchEphD,
«3arpsizHeHne mouBbl», «I[lapaukoBsiil 3 dekT», «Ocobo oxpaHseMble TPUPOJAHBIC TEPPUTOPUNY,
«Mogenu ynpasiasieMOro Mupay.
Ob6opynoBanue: gororpaduu OXpaHIeMbIX pacTeHUU U XUBOTHBIX KpacHoi kHurm Poccuiickoit
®enepaunn, KpacHOW KHUTH pErvoHa.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBmuBaeT TpeOOBAaHUS K pe3yiabTaTaM OCBOCHHUS OO0yYaIOIIMMHUCS
MIPOrpaMM CPeTHETO 00IIero 0Opa3oBaHusl: TMUYHOCTHEBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B CTPYKTYPE€ JHUMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA HPOIrpaMMBbl I10 Onooruu BBIACJICHBI
CJIETYIOIINE COCTABIISIONINE: OCO3HAHNE 00YUYAIOIUMUCS POCCHICKON IPpaK TaHCKOW UACHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTU M CAaMOONPENEIICHUIO, HAluyue MOMusayuu K
00y4YeHHI0 OMOJIOTUH, YeleHanpasienHoe pa3eumiue BHYTPEHHUX YOSKICHUN JTMYHOCTH HA OCHOBE
KITIOYEBBIX EHHOCTEN U UCTOPUUECKUX TPATULMI pa3BUTHs OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCb
u cnocobHocms OOYYAIOIIUXCS PYKOBOJCTBOBAaTHCSI B CBOEH JIEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TPUCYIIUMH CHCTEeME OHOJIOTMYecKOTo oOpa3oBaHUs, Haiuyue
npagoCco3HaHus SKOJIOTUYECKON KYIbTYPBl, CHOCOOHOCMU CMAa8ums UEIU U CTPOUTH KU3HEHHBIC
TUTaHBIL.



JIMYHOCTHBIE PE3yIbTaThl OCBOCHHS MPOTPaAaMMBbI MO OHOJIOTUU JOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBHM C TPATUIHMOHHBIMH POCCHUHUCKUMU
COIIMOKYJIbTYPHBIMU, MCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMH ILIEHHOCTAMH, MPHUHSATHIMH B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpolleccaM CaMOIIO3HaHUA,
CaMOBOCIIUTAHUSA U CaMOPAa3BUTHS, PAa3BUTUSA BHYTPEHHEH MO3ULMHU JIMYHOCTH, MATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOINOPSAAKY, YEIOBEKY TpyJda M CTapLIEMy MOKOJICHHIO, B3aUMHOTO
YBa)KCHHSI, OEPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACICAUIO M TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepanuu, NpUpoje U OKPYKarollen cpere.

JIMYHOCTHBIC PE3yNbTAaThl OCBOCHHS y4eOHOro mpeamMera «bHOJIOTHS» JOJDKHBI OTPa)arh
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPMEHTAlUi, O3UTUBHBIX BHYTPEHHUX YOEKJIEHUH,
COOTBETCTBYIOIIUX TPAIUIUOHHBIM LIEHHOCTSM POCCHICKOT0 00IIEeCTBa, pacUIMpPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIIBHOCTH B MPOLECCE PEATU3ALMU OCHOBHBIX HAIPABICHUN BOCIIUTATEIbHON
JEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MLIMM  OOy4arolerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 OOLIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U O0OsS3aHHOCTEH, YyBa)KEHHWE 3aKOHA U
MIPaBOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOH IEATENLHOCTH MPU CO3JAaHHHM Y4YEOHBIX MPOEKTOB,
pelIeHnn yu4eOHBIX W MO3HABATEIIBHBIX 33124, BRITIOJTHEHUH OMOJIOTHYSCKUX IKCIIEPUMCHTOB;

CIIOCOOHOCTH OTPEAETSATH COOCTBEHHYIO MO3HUIINIO IO OTHOLICHHIO K SBICHUSM COBPEMEHHOM
JKHU3HH U OOBSICHSTH €é;

YMEHHE YYUTHIBATh B CBOMX JCWCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJIEHCTBUS
JIOJIeN € pa3HBIMU YOEXKICHUSIMU, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIpPOIIECCE COBMECTHOTO BBIMIOJHEHUS YUeOHBIX,
MO3HABATEJIbHBIX U MCCIIEIOBATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHHUIO ONIIOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKaAHUS;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKITAHCKOW HACHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapOy, 4yBCTBA OTBETCTBEHHOCTH Iepe PonuHoM, ropaoctu 3a cBo Kpai, cBoro Ponuny,
CBOM SI3bIK U KYJIBTYPY, POIIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO U MaMIATHUKAM MPUPOJbI, TOCTHKEHUSAM
Poccum B Hayke, HCKyCCTBE, CITIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTH OILIEHMBATh BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE U PAa3BUTUE OUOJIOTHH,
MOHUMAHWs 3Ha4YeHWs OWOJOTMHM B TIO3HAHWHM 3aKOHOB TIPUPOJBI, B JKU3HU UYEJIOBEKA W
COBPEMEHHOT'0 00IIeCTBa;

uaeiHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
€ro cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO M MPUHHUMATh OCO3HAHHBIE PEIICHHsI, OPHEHTUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMUM POJMTEISAM, CO3/IaHUI0 CEMBU HAa OCHOBE OCO3HAaHHOIO
MPUHSTUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYash ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUIA;



MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICUCTBHS )KUBOM MTPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPDAJKEHHUIO B pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTanusi, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbSI M 3IMOIUOHAJIBLHOIO
Os1aronosyqusi:

MOHMMAaHHUE U peanu3alys 30pOBOro M 0e30macHoro odpaza KU3HU (3I0pOBOE MHUTAHUE,
COOJIOZICHHE THUTHEHWYECKUX MPaBWI U HOPM, COAIAHCHPOBAHHBIN PEXHUM 3aHATHA U OTIbIXA,
perynsapHas pusudeckas akTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOUICHUS
K COOCTBEHHOMY (DPM3MUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO MOBEICHUS
B CUTYAaIUAX, YIPOKAIOIIUX 3I0POBbIO U )KU3HU JIOJCH;

OCO3HAHME TMOCHEACTBUM M HENPUSTUS BPEAHBIX MPUBBIUEK (YHOTPEOJICHUS aJIKOroJs,
HapKOTHUKOB, KYPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIIbHOCTU TE€XHOJOTMYECKOM M COLMAIIbHOM HalpaBiIEHHOCTH,
CIOCOOHOCTH UHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO BBITIOIHATH TAKYIO JACSATEIHHOCTD;

UHTEpEC K pa3Nu4HbIM cdepaM NpoPecCHOHANbHON IesITeNbHOCTH, YMEHHE COBEpPIIATh
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHMIO M CcaMOOOpa30BaHUIO HAa MPOTHXKEHUH BCeil
KU3HH;

7) 3K0JIOTMYEeCKOTr0 BOCIIUTAHUA:

HKOJIOTMYECKHU 11€J1€CO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHHE YPOBHS DKOJOTHYECKON KYJIBTYPBI: MPUOOPETEHHE ONbITa IUIAHWUPOBAHUS
MOCTYINKOB M OLIEHKU UX BO3MOKHBIX MOCIIECTBUN JIJIs1 OKPYXKAIOLIEH CPebl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTell UX peleHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpETaeMble TPU U3YYSHUH OUOIIOTUY 3HAHUS U YMEHHUS TIpU
perieHny npoOseM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIb30BaHUEM (COONIIOAEHNUE MPaBUI
MOBEJICHUS B MIPUPO/IE, HAIIPABJIEHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCUCTEM, Orochephl);

AKTHUBHOE HENPUSITHE IEUCTBUM, MPUHOCALIUX BPEl OKPYKAIOIIEH MPUPOIHON Cpesie, yMEHUE
MIPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTUUECKHUE MOCIEACTBUS MPEITPUHUMAEMBIX TEUCTBUM U
peaoTBpalaTh Ux;

HaJU4he Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKON KYIbTYphI, OIbITA
JIEATETbHOCTH  DKOJIOTMUECKOW  HANpaBJICHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MMO3HABATENIbHONW, KOMMYHUKATHBHOW W COIMAJIBHOW TIPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM M OOIIECTBEHHON NPAKTHKH, OCHOBAHHOIO HA JHaloOre KyJIbTyp, CHOCOOCTBYIOILETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKON KYJIBTYPHI KaK CpPEACTBA B3aUMOJCUCTBUS
MEXIY JI0JIbMU U TMO3HAHUS MUDA;

NOHMMAaHUE clneuu(UuK OMOJOTUM KaK HayKd, OCO3HaHMS €€ poiau B (OPMUPOBAHUU
paIoOHATBHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEJIOCTHOTO TMPEACTAaBICHUS 00 OKpYyKaroIeM
MUpE KaK O €JMHCTBE MPUPOIbI, YeJIOBEKa U 0OIEeCTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEMN
U pEUICHUH MPOOJIeM COXpPaHESHHsI PUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHOJIOTHMU [UIsl COBPEMEHHOM IIMBUIIM3ALMU: OOECTIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX OWOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOJeMbl pa3BUTHUS YEIOBEYECTBA, MOUCKA MYTEH BbIXOAA M3 INIOOATbHBIX



HKOJIOTHUECKUX IMpoOsieM U olecreyeHus Mmepexoja K YCTOHUYMBOMY pPa3BHUTHIO, PALlMOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHHHM OMOJOTUYECKHX 3HAHWUW B IICNSAX IMOBBIMICHUS OOIICH
KYJIbTYPbl, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHATbHON
IpaMOTHOCTH 00ydJaromxcs, opMUPYEMOH TPU U3yYEHUN OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJIOB TIO3HAHMS, HCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIONB30BaTh TMOJNydaeMble 3HAHUS I aHaidu3a W OOBSCHEHUS SBICHUI
OKpYKAIoIIer0o MHpa M MPOUCXONAIMX B HEM H3MEHEHUH, yMEHHe [enaTb OO0OCHOBaHHbBIC
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIUXCA HOAaHHBIX C ICJIbIO IMOJYUYCHUA
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIFHO UCIOJIB30BATh OMOJIOTUYECKHE 3HAHUS ISl PELICHHUs TPoOIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSX;

OCO3HAHHME IIEHHOCTH HAYYHOH IESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IMPOEKTHYIO H
HCCJIEIOBATENHCKYIO ACSITEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIYY€HHUIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ynbTaThl OCBOEHHUS YydeOHOro mnpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYHYAIOMIMXCS  MEKIAMCUUIUIMHAPHBIC
(MexmnpenMeTHbIe) O0IlIeHayYHbIe OHATHUS, OTPaKaloIIKe LEeJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cnenu(rUKy METOIOB TO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPTHS,
SBJICHHE, IPOIIECC, CUCTEMa, HayuyHbIi (haKT, IPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEIOBaHNE, HAOJIO/IEHUE, M3MEpPEHHEe, HKCIEPUMEHT U JpYyrue); yHHUBEpCalbHblE y4yeOHbIE

JEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, peryJsiTUBHbIE), o0ecrneunBaroIIre
dbopmupoBanre (HYHKIIMOHATBHOH TPaMOTHOCTA M COIMAJIBHOM KOMIIETEHIIMH OO0YyJarolnuXCs;
CHOCOOHOCTh oOyJaronmxcs HCIIOJIb30BATh OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,

MHPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAIbHBIE Yy4eOHbIE JEWCTBUS B TO3HABATEIBHOU U
COLIMATILHOM MTPaKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpeaHEro oO0mero oOpa3oBaHUs Y
oOyuaromierocss OyayT cQopMHpOBaHBI TO3HABATENbHBIE YHHBEpCajibHble Yy4ueOHbBIE NEHCTBUS,
KOMMYHHKaTHBHbIE YHUBEpPCalbHbIE yueOHbIE AEHCTBUS, PErYISTUBHbIE YHUBEPCAIbHbIE YUeOHbBIE
NENCTBUS, COBMECTHAs 1€ATEIbHOCTb.

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPETHETO O0O0IIero oO0pa3oBaHHS
JOJIKHBI OTPAXKATh:

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHbIMl/l MO3HABATCJIbHBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTyalIM3HpOBaTh TpoOIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

HCIIOJIB30BaTh NP OCBOCHUU 3HaHUHU HpI/IéMLI JIOTUYCCKOI'O MBIIIJIICHUA (aHaﬂma, CHHTE34,
CpaBHEHHMs, KiacCUpUKaluU, OOOOIIEHHs), pPACKPBIBATh CMBICT OWOJIOTMYECKUX TOHSATUI
(BBIIENATH UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHSATHUSAMU);

OTpeAeNATh e MACSITeTbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU WX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

UCTIONIb30BAaTh OHOJIOTUYECKUE TOHATHS i OOBsICHeHHs (AaKTOB U SBICHUH KUBOM
PUPOIB;

CTPOUTL JIOTUUCCKHUEC PACCYKIACHUSA (I/IHILyKTI/IBHbIG, ACAYKTUBHBIC, T10 aHaJIOFI/II/I), BBIABJIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PACCMAaTPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH BBIBOIBI U
3aKTIOYCHHUS,



MPUMEHSATh CXEMHO-MOJICIbHBIE CPEACTBA JJIsi MPEACTABJICHHUS CYIIECTBEHHBIX CBSI3€H U
OTHONIICHUH B HM3y4aeMbIX OHOJIOIMYECKHX OOBEKTax, a TaKke MPOTUBOPEUYHIl pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOIEeMbl C YUETOM aHAU3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE pPE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIIEICTBUI IESITEILHOCTH;

KOOPJAMHHUPOBaTh W BBIIOJHATH pabOTy B YCIOBHSX peajbHOro, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HaBBIKAMH Y4e€OHO-HMCCIIEIOBATEIIbCKOW M TMPOEKTHOW JAeATeIbHOCTH, HaBBbIKAMU
paspenieHus mpodsieM, CIOCOOHOCThIO MU TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOOB
pelleHus TPaKTUYECKUX 3aa4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PA3lIMYHbIC BHJBI JACATEIBHOCTH 10 TOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUK, NMPEOoOPa30BAaHUI0 U MPUMEHEHHUIO B Y4E€OHBIX CUTYyallUsX, B TOM 4YHCIE MPHU
CO3JJaHUU Y4EOHBIX U COI[UATBHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THUIl MBIIUICHUS, BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3aJayd B 00Opa30oBaTENbHON AEATEIbHOCTH U
JKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3HM U aKTyaJIHU3UpOBATh 3aj1auy, BbIJBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOIUTh aprYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPIKIICHUM, 3aaBaTh MapaMeTPhl
U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH MOJYyUYEHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OITBIT;

OCYIIECTBIISITh IIeJICHANpPABICHHBIA TMOUCK TEpeHOca CPEICTB U CIOCOOOB JEHUCTBUS B
pOQECCHOHANIBHYIO CPENY;

yMeTh  TMEpPEHOCHUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHUYECKyl0  00JacTu
KU3HEACSITEIIBHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC WJEH, MpeajaraTb OPUTHHAIBHBIC TOJAXOABl M PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIE PEIICHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMAIUHM (TeKcTe ydeOHOro mocolus,
HAyYHO-TIOMYJISIPHOW JHUTEpaType, OMOJOTUUECKHX CJIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTe), aHAMM3UpPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHIOB U (PopM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTHBOPEUHNBOCTD;

dbopMynupoBaTh 3ampochl W TMPUMEHATh pa3IMYHBIE METOJbl TpPU IMOUCKE H O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

IpUOOpETaTh OMBIT HCIONB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIB30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh ONTUMAIbHYIO (GOpMy TPEICTaBICHHUS OHMOIOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKH U JIPYTrOe);

UCIIONIb30BAaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBAa Mpu paboTe ¢ OMOIOTHYECKOU
uH(popMalMel: NPUMEHATh XMMHYECKHe, (U3MYECKMe M MaTeMaTH4YeCKHUe 3HAaKW U CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATypy, HCIOIB30BaTh W MPEeoOpa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BIQJICTh HABBIKAMU  PACIO3HABaHWUS W  3aIUTHl  WHpOpMammu, WHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.



OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BCeX c(epax >KU3HU, aKTHBHO y4acTBOBATh B JAUAJIOTe WIH
JMCKYCCHH I10 CYILECTBY 00CYKAaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH CYXKACHUS
OTHOCHUTEJIBHO BBIMIOJIHEHHS TpEeIsiaraeéMoi 3aJayd, YYUTHIBATb HHTEPEChl M COIJIACOBAHHOCTH
HNO3ULMHI APYTUX YYaCTHUKOB JUAIora UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPENICTBA OOIICHNUs, TOHUMATh 3HAYCHHE COIUAIbHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS! KOH(IMKTHBIX CUTyallUd, yMETb CMAr4arth KOH(DIUKTBI U BECTU
HIEPErOBOPHI;

BJIAJETh PA3IMYHBIMU crocoOamMu OOIIEHUS W B3aUMOJEHCTBMS, NOHMMAaTh HaMEpEHMs
JPYTUX JIIOJEH, MPOSBIATh YBAKHUTEIHHOE OTHOLICHHE K COOECEAHHMKY M B KOPPEKTHOW (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO | JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

MOHMMAaTh W WCIIOJIB30BaTh NMPEHMYIIECTBA KOMAHJHOM W WHIWBUAYAIbHOW PaOOTHI IMpH
peleHn OMoI0ruyeckoi mnpoOsaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NMPUMEHEHHUS TPYHIOBBIX
(dbopM B3aUMOAEMCTBUSI IIPU PELICHUH Yy4eOHOMU 3a/1auH;

BbIOMpPATh TEMAaTUKY W METOJIbl COBMECTHBIX JEHCTBMHA C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)X/I0TO WiIeHA KOJUIEKTHBA;

IPUHUMATD LI€JM COBMECTHOH J€ATeNbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBAThH JIEHCTBUS
0 €€ IOCTHXKEHHUIO: COCTABJIATH IUIAH JEWCTBUM, pAacHpelNeisiTb pOad € YYETOM MHEHHU
YYaCTHHUKOB, 00CY>XJ1aTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIA/Ia U KAKJOTO YYaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJIEU C TO3WIUH HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3JIMUHBIX CHTYAIUsX, IPOSIBIISATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OBsJiaieHne YHUBEPCAIBLHBIMH PeryisaTUHBHBIMH J1eHCTBUSMU:

1) camoopranu3amms:

UCTIOJIF30BaTh OMOJIOTHYECKUE 3HAHUS JUTsl BBISIBIICHHSI TPOOJIEM M UX PEIICHUS B KU3HEHHBIX
U Y4eOHBIX CUTYAIHIX;

BHIOMPATh Ha OCHOBE OMOJIOTWYECKHX 3HAHWU IIEJICBBIE M CMBICIIOBBIC YCTAaHOBKH B CBOUX
NeUCTBUAX M TOCTYNKaxX IO OTHOLICHMIO K JXKMBOM HPUPOZAE, CBOEMY 3/0POBBIO M 310POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIFHO OCYLIECTBIISATh IO3HABATENIbHYIO JEATENbHOCTh, BBIIBIATH MPOOJIEMBI,
CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]adl B 00pa30BaTEIbHON NESITEIHPHOCTH M KU3HEHHBIX
CUTYalMAX;

CaMOCTOSITENIbHO COCTaBIISITh TUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH;

JleNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHUIO IMTUPOKOW APYIUIIUN B Pa3HBIX 00JACTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JEATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIETSIM;



BJIAJICTh HAaBbIKAMH M03HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAeMbIX JIEHCTBUHN U
MBICJIUTENBHBIX NIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOIb30BATh MPUEMBI pedIeKCUH AT
OLIGHKU CHTYalllH, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

3) npunsiTHE ceOsl M APYTHX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;

IPU3HABATh CBOE MIPABO U MPABO APYTUX Ha OLINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eI0BEKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaTbl OCBOCHMS COJAEp)KaHUS yueOHoro mnpeamera «buosorus» Ha
yriIyOJ€HHOM YpOBHE OpPHUEHTHPOBaHbI Ha oOecredeHue NpoQUILHOr0 o0ydeHHs! o0ydaromuxcs
Oouonornu. OHU BKJIIOYAIOT: CrieMU(pUYECKUe JUIsi OMOJIOTHM HayYHBbIC 3HAHUS, YMEHHUS M CIIOCOOBI
JNeMCTBUI 10 OCBOEHUIO, MHTEpHpETalMd M MpeoOpa3soBaHUIO 3HAHWH, BHJIbl AEATEIBHOCTU II0
MIOJIyUEHUIO HOBBIX 3HAHUI M UX NPUMEHEHHUIO B Pa3IMYHbIX Y4€OHBIX, a TAaKK€ B peajbHbIX
KHU3HEHHBIX cuTyauusx. [IpeamerHsie pe3ynbTaThl IpeACTaBIEHbI [0 FOJaM U3y4eHHUs..

[IpenmeTHbIEe pe3yapTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 knacce 10IKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHWIA O MECTE€ M POJM OMOJOTHMH B CHCTEME ECTECTBEHHBIX HAayK, B
(GOpMHPOBAHUHN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB IPHUPOJIbI U PEIIEHUH
po0JieM palMoOHaIbHOTO MPUPOJONONb30BaHUS, O BKIIAJE POCCUICKUX U 3apyOECKHBIX YUEHBIX B
pasBUTHE OMOJIOTHHY;

BJIQJICHUE CHUCTEMOM OMOJOrMYEeCKMX 3HAaHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIoIINe
OuoNornyeckue TEpPMUHBI W TOHATHS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboyu3M, TIOMeocCTas,
CaMOpEeTryJsiliMsl, CaMOBOCIPOU3BECHUE, HACIEICTBEHHOCTb, MU3MEHUHMBOCTb, POCT M Pa3BUTHE),
6uonornyeckue Teopun (kinerounas reopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomocomHast
teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o 1nieHTpax MHOTO0OOpa3ust u
IPOMCXOXKAECHUS KYJIbTYPHBIX PacTe€HMii), 3aKOHbI (€AMHOOOpa3Hs MOTOMKOB IEPBOr0 MOKOJIEHUS,
pacIIeryIeH s, YUCTOTHI FaMeT, He3aBUCUMOro HacienoBaHus ['. MeHens, roMoJ0orn4eckux psaoB
B HaciencTBeHHOH n3meHunBocty H. M. BaBuiosa), npuHIUNIb! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJAMU HAyYHOTO IMO3HAHMSI, HCIOJIb3YEMBIX B OHMOJOTHYECKHX
UCCIIEIOBaHMSX JKUBBIX O0OBEKTOB (ONMHCaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHME BBIIEIATh CYIIECTBEHHBbIE NMPHU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT M HSYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4YHcJe OakTepui, rpubOB, pacTeHUH,
’KUBOTHBIX U YeJIOBEKa, CTPOEHHsI OPTaHOB M CHCTEM OpPraHOB PACTEHHM, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIBHOCTH, MPOTEKAIOUINX B OPraHU3Max PacTeHUM, KUBOTHBIX U UYEIIOBEKA,
OMOJOTHYECKUX TPOIECCOB: 0OMEHa BellecTB (MeTadoJn3M), MPEeBpaIleHUs YHEPrUH, OpOoKEeHHUs,
aBTOTPO(HOrO M reTepoTPOPHOro TUMOB MUTAHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
rameToreHesa, ’MOpuoreHe3a, MocTIMOPHOHATIBLHOTO Pa3BUTHS, Pa3MHOKEHUS, NHIUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTe€He3a), B3aUMOJICHCTBHS T€HOB, FeTePO3HCa, HCKYCCTBEHHOIO 0TOOPA;

YMEHHME YCTaHABIMBaTh B3aHMMOCBS3M MEXAYy OpPraHOWJAMHU KIETKH M UX (QYHKIHUSIMH,
CTPOCHUEM KJIETOK Pa3HbIX TKaHEH M MX (YHKIMAMH, MEXKIY OpraHaMd U CUCTEMaMH OpPraHoB Y
pacTeHUM, KUBOTHBIX U YEJIOBEKA U X (PYHKUIUAMHU, MEXIY CUICTEMAMU OPraHOB U UX (PYHKIMSIMH,
MEX/y dTarnaMu 0OMEeHa BEIEeCTB, ITallaMy KJIETOUYHOTO IIMKJIA M )KU3HEHHBIX IUKIJIOB OPraHU3MOB,
JTanaMu SMOPHUOHAIBHOTO Pa3BUTHS, TCHOTUIIOM U (DEHOTUIIOM, (DEHOTHUTIOM M (haKTOpaMH CpPEJIbI
00UTaHHUS;

YMEHHUE BBIABIATH OTIMYUTENbHBIC NPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCIE pacTEHUl,
JKUBOTHBIX U YEJIOBEKA;



YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME apryMEHTHI, OHMOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JJIs1 I0Ka3aTeJIbCTBA POACTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL;

yYMEHHUE penatb OMOJOTHYECKUE 3a7a4M, BBIIBIATh MPUYUHHO-CIECICTBEHHBIE CBSI3H MEXIY
UCCIIElyeMbIMH OMOJIOTMYECKUMH IPOLECCaMU M SBJIEHHMSMM, JA€JaTh BbIBOABI M IPOrHO3bI Ha
OCHOBAHMU TOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH JIA0OpPATOpHBIE M IPAKTUYECKHE padOThl, COOIIOAATH MpaBWila IMPHU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, HPOBEPATh HX HSKCIHEPUMEHTAIbHBIMU CpPEACTBaMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OTYUYECHHBIE PE3Y/IbTAThl U JIENIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTb B Y4eOHO-HCCIIENOBATEIBLCKON paboTe Mo OHOJIOrMM, 3KOJIOTMH U
MeIUIUHe, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, W ITyOJMYHO MPEICTABIATH
HOJIy4YEeHHBIE PE3Y/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;

YMEHHUE OLIEHMBATh STHYECKUE aCTIeKThl COBPEMEHHBIX MCCIIEIOBAaHUN B 00JaCTH OMOJIOTHU U
MeIUIUHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHUE, HAIIPAaBICHHOE U3MEHEHHE reHoMa U
CO3/1aHHE€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HAHHbIN BbIOOp Oynyiieil mpodeccuoHalbHON NEATENbHOCTH B
o0iacti OWMOJIOTHH, MEAWUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPHH, CEITBCKOTO XO3SICTBA, MUIICBON
IPOMBIIIJICHHOCTH, YIIIyOJsATh MO3HABATENIbHBIA MHTEPEC, HANPaBJICHHBIH Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOILIEH MPOPEeccCUr U IMPOJOJIKEHHE OMOJIOrMYECKOro OO0pa30BaHMS B OpPraHU3aLUAX
CpeaHero NpogecCUuOHaIbHOIO U BBICILIET0 00pa30BaHUs.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUST ydeOHOro npeamera «buonorus» B 11 Knacce nOTKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHWIA O MECTE€ M POJM OMOJOTMH B CHCTEME ECTECTBEHHBIX HAyK, B
(GOpMHpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
NPUPOIBl M PEIICHHH SKOJOTHYECKUX MPOOJIEM YelOBEYEeCTBa, a TAaKXKE B PEIICHHH BOIPOCOB
palMOHATIBHOIO MPUPOAONOIL30BAHUSA, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILEHUS K MPUPOJE,
OOLIECTBY, YEIOBEKY, O BKJIQJ€ DPOCCHUICKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOIOB B pa3BUTHE
OMOJIOTHH;

YMEHME BIJIAJIETh CUCTEMON OHOJOTMYECKUX 3HAHMM, KOTOpas BKJIKOYAET ONpPEICICHUS U
NOHUMaHHE CYLIIHOCTH OCHOBOIIOJIAraloIUX OHMOJOrMYECKMX TEPMUHOB U TOHATHHA (BHZ,
sKkocucreMa, Ouocdepa), Ouonorumueckue teopun (dBosormoHHas Teopuss Y. JlapBuHa,
CHUHTeTHYecKass Teopus sBomonun), yueHus (A. H. CeBepuoBa — 0 myTSX W HalpaBlIECHHIX
sBosmronun, B.U. Bepuaackoro — o 6uocdepe), 3akoHbI (reHeTHYecKoro paBHoBecus k. Xapau u
B. BaiiaOepra, 3apogsimeBoro cxoiacrsa K. M. bspa), mpasuna (Munumyma lO. JIuGuxa,
HKOJIOTMYECKOM MUpaMUIbl 3HEPTUH ), runotessl (runotesa «mupa PHK» V. I'nnbepra);

YMEHHUE BIAZeThb OCHOBHBIMH METOJIaMH HAayYyHOI'O TMO3HAHUSA, HCIOJIb3YeMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAHHUSX IKMBBIX OOBEKTOB M DKOCHCTEM (OMHCaHWE, W3MEpEHHE,
HaOJI0IeHNe, SKCIIEPUMEHT), CIOCOo0aMM BBISBJICHHUS U OLIEHKU aHTPONOI€HHBIX W3MEHEHUH B
IPUPOJIE;

YMEHHUE BBIIEIATH CYIIECTBEHHBbIE MPHU3HAKH: BUIOB, OHOrEOIEHO30B, HKOCHUCTEM U
Oouocdepsl, CTAOWIM3UPYIOMIETO, JBIJKYIIETO W  Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
JIONATPUYECKOTO M CUMITaTPUYECKOT0 BU000pa30BaHus, BIUSAHUS JIBIKYIIUX CHJ DBOIIOIUU HA
reHooHJ MOMyJISIUH, MPUCIOCOOJEHHOCTH OPraHu3MOB K Cpelae OOWTaHUs, 4YepeaoBaHUs
HaIpaBJIeHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE yCTaHaBIMBATh B3aUMOCBS3H MEXKIy MPOIECCAMU IBOJIONUH, IBHKYIIUMHU CHIAMHU
AHTPOIIOTe€He3a, KOMIOHEHTAMHU PA3IMYHBIX 3KOCHCTEM U MPUCIIOCOOICHUSIMHU K HUM OPTaHU3MOB;

YMEHUE BBIABIATh OTIMYUTENIbHBIE IPU3HAKU KHUBBIX CHUCTEM, NPUCIIOCOOIEHHOCTh BUJIOB K
cpene obOutaHus, aOMOTUYECKUX U OHMOTHYECKUX KOMIIOHEHTOB OKOCHCTEM, B3aMMOCBS3Ei
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIHE ApTryMEHTHI, OHMOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY I JIOKa3aTelbCTBA POACTBA OPraHU3MOB Ppa3HBIX CHCTEMAaTHYECKMX TPy,



B3aMMOCBSI3 OpPTaHM3MOB U CpeAbl OOWMTAHMs, €IMHCTBA YEJIOBEUYECKUX pPacC, HEOOXOAMMOCTHU
COXpaHEHHMsi MHOro0oOpa3usi BHUJOB W SKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHS IPHPOIBI U
4eJI0BEYECTBA,;

YMEHHUE penath OMOJOTHYECKUE 3a1a4M, BBISBISATH MPUYUHHO-CICICTBCHHBIC CBSI3H MEKIY
UCCIIEYEeMbIMH OMOJIOTHYECKUMH IPOLECCaMU M SBICHHUSIMH, J€IaTh BBIBOJBI M TMPOTHO3BI HA
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTUYECKHE pPadOThl, COOMIOAATh MpaBWia TPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTAaTh THIIOTE3bI, MPOBEPATh HX JKCHEPUMEHTAIBHBIMU  CPEIACTBAMH,
bopMyIHpys 1IeNb UCCIIeIOBAHUS, AHATM3UPOBATh OJYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B Y4E€OHO-HCCIIEIOBATEILCKOW paboTe MO OMOJOTHH, SKOJIOTHH H
MEIUIMHE, TPOBOJUMON Ha 0a3e WIKOJIBHBIX HAYYHBIX OOINECTB, W ITYyOJMYHO MPEICTABIATH
MOJIy4YCHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHUE OLICHUBATh THUIOTE3bI W TEOPHH O TPOMCXOXICHUM JKU3HHU, UYEIOBEKa U
YeNOBEYECKHX pac, O MPHUYMHAX, IOCIEACTBUSAX W CIIOCO0AaX MPEIOTBpAIEHUS TII00aTbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BBIOOp Oymymiei mpodecCHOHaTbHOW AEATENbHOCTH B
o0act OMOJIOTHH, DKOJIOTHH, MPUPOIOIOIb30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETCPUHAPUH, CEIBCKOTO XO3SICTBA, MUIICBON MPOMBIIUIEHHOCTH, YIIYOJSTh IO3HABATEIbHBIN
UHTEpEC, HAINPaBICHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLICH MPOPECCUU M MPOJAOIDKCHHE
Ounosornyeckoro o00pa3oBaHUS B OPTaHU3AIMAX CPEIHET0 NPOPECCHOHATBHOTO W  BBICIIETO
obOpazoBaHwUs.
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3 Buonorus xierku 2 0.5 v
Poccuiickas a5ekTpoHHas nIkosia
https://resh.edu.ru/subject/5/8/
bu6mmoreka [JOK
4 Xumuueckas 10 1 https://m.edso0.ru/7f418886
OpraHu3alus KJIETKU Poccuiickas 35eKTpoHHas IKoJa
https://resh.edu.ru/subject/5/8/
bu6mmoreka [IOK
5 Ctpoenue n GpyHKIMU 8 1 5 https://m.edsoo.ru/7f418886
KJIETKHA Poccuiickas anexkTpoHHas mKoia
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OpraHu3MoOB ' Pocculickas 351eKTpOHHAas MIKOJIa
https://resh.edu.ru/subject/5/8/
PasmHOXeHuE U bubmorexa LHOK
10 8 1.5 | https://m.edsoo.ru/7f418886
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A Poccuiickas DNIEKTPOHHAS IIKOJIA
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OMOJIOTUH https://resh.edu.ru/subject/5/8/
but6mmoreka [IOK
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but6mmoreka [IOK
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3 pe3yJIbTaThl 6 Poccuiickas anekTpoHHas 1mKoiIa
https://resh.edu.ru/subject/5/8/
[Ipoucxoxnenue u bubmorexa LIOK
https://m.edso00.ru/7f418886
4 pa3BUTHE )KU3HU Ha 15 1.5 »
Jemie Poccuiickas DJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/subject/5/8/
TTpoucxomkIeHHe bu6nmoreka [IOK
https://m.edso00.ru/7f418886
5 yejaoBeKa — 10 1 "
AHTPOTIOrCHES Poccuiickas DIIEKTPOHHAS ITKOIA
https://resh.edu.ru/subject/5/8/
DKOJIOTHS — HayKa O
B3aMMOOTHOIIICHUSIX bubmuorexa [JOK
5 OpPraHUu3MOB U 3 05 https://m.edsoo.ru/7f418886
HaJIOPraHU3MEHHbIX ' Poccuiickas ainekTpoHHas 1MKojIa
CHCTEM C OKpPYKaroIei https://resh.edu.ru/subject/5/8/
cpenoit
bubmuorexa [JOK
v OpraHusmsl 1 cpeia 9 15 https://m.edsoo.ru/7f418886
oOuTaHus ' Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/5/8/
bu6nuoreka [IOK
8 DKOJIOTHS BUIIOB U 9 05 https://m.edsoo0.ru/7f418886

TIOIYJISA AN ' Poccuiickas sanexkTpoHHas 1mKona
https://resh.edu.ru/subject/5/8/

DKOoJIOrus COO0IIEeCTB bubmmorexa LTOK

' https://m.eds00.ru/7f418886
9 DKOJIOTUYECKHE 12 0.5 "

CHCTEMEL Poccuiickas DJIEKTPOHHASA IIKOJIA
https://resh.edu.ru/subject/5/8/

Buocdepa — bubmmorexa [JOK
https://m.edso00.ru/7f418886

10 riaodannHas 6 »

AKOCHCTEMA Poccuiickas DIIEKTPOHHAS IITKOIA
https://resh.edu.ru/subject/5/8/
but6mmoreka [IOK

11 Yenosek u 6 https://m.edso0.ru/7f418886
OKpYy’Karolas cpena Poccniickas 35eKTpOHHas KO
https://resh.edu.ru/subject/5/8/
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO 75
YACOB I10 ITPOT'PAMME 102 '
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