120. denepanbHas paboyas mporpaMma 1o yueoHomy npeamety «buosorusy»
(yrayOnéHHBIN yPOBEHB ).

120.1. denepanpHas pabouass mporpaMmMa IO Y4eOHOMY TpeaMeTy
«buonorus» (yrimyOn€HHbI ypoBeHB) (mpeameTHas obnacth «EcTecTBEHHO-
Hay4YHBIE TPEAMETH») (Janee COOTBETCTBEHHO — IMporpaMMa IO OHOJIOTHH,
Ouonorusi) BKIIOYACT TMOSICHUTEIBHYIO 3alUCKy, COJAEpXKaHHE OOydYeHUs,
IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS ITPOTrpaMMBbI 10 OMOJIOTHUH.

120.2. [losicuutenpHas 3alUCKa OTpakaeT OOIIUE IeNU U 33Ja4d U3y4eHUs
OMOJIOTHH, XapPaKTEPUCTUKY ICUXOJOTUUYECKUX TMPEANOCHUUIOK K €€ H3YUYEHHUIO
00y4aroIMMUCs, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAK)KE MOIXO0/IbI K 0TOOpY
CONEp)KaHUsl, K OMNpPECICHUIO IUITAHUPYEMBIX pPE3yJIbTaTOB M K CTPYKType
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

120.3. Comepxanne o0OydYeHHsI pacKpbhIBaeT COJEp)KATCIIbHBIE JIMHUH,
KOTOPBIE TIPEIaratoTcs sl 0053aTEeNHHOTO U3YUEHHUS B KaXKIOM KJIacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

120.4. [Inaaupyemble pe3yJabTaThl OCBOCHHS MPOTPaMMBI MO OWOJIOTHUU
BKJIFOYAIOT JIMYHOCTHBIE, METANPEMETHBIE PE3YJIbTATHI 3a BECh MEPUO 00yUEHUS
Ha YpOBHE CpeJHero oOImero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
oOyyJaromerocs 3a KaxIblil ToJ1 00y4YeHus.

120.5. TlosicHuTenbHAs 3aMKCKa.

120.5.1. [Iporpamma 1o 61M0JIOTHH HA YPOBHE CPETHET0 OOIIEro 00pa3oBaHus
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit  ®Deneparun», DOI'OC COO, Konuenuuu
npernojiaBanusi ydyebHoro mpeamera «buonorus» W OCHOBHBIX TOJIOKEHUI
benepanpHOl pabouel MporpaMMbl BOCIIUTAHUS.

120.5.2. buonorust yriay6néuHoro ypoBHs wusydenus (10—11 xmaccel)
SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB TpeAMeTHON oOnactu «EcTecTBeHHO-HAyYHBIC
npeametb». CormacHo mnonoxkenussMm @OI'OC COO npodunbHbie ydeOHBIC
MpPEAMEThl, H3y4aeMbie Ha yriayOJn€HHOM YpOBHE, SBISIIOTCS CIIOCOOOM

nuddepentanu  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHuUs U



MPU3BaHBl OOECIIEYNTHh MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIUM, CpPEIHUM
o0muM, cpeHUM TpodhecCHOHATBHBIM U BRICIINM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MIPUOPUTETHOE PEIICHUE 00pa30BATEIBHBIX, BOCIHUTATEIBHBIX ¥ Pa3BUBAIOIIAX
3a/lay, CBSI3AHHBIX C MPOGOpHUEHTAIMEN OO0ydYalomUXCi U CTUMYJHUPOBAaHUEM
MHTEpeca K KOHKPETHON 00JacTH HAyyHOrO 3HAHHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIUHON, 3KOJIOTUEHN, ICUXOJOTUEN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

120.5.3. ITporpamma 1o Ouojoruu JaéT MpEACTaBICHHUE O IIeJIM U 3ajadax
U3ydeHus yueOHoro mpeamera «buosorus» Ha yriryOJIEHHOM YPOBHE, OTPEISIICT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPUPOBAHUE
Mo pazdelaM © TeMmaM, paclpefeieHrue 1o  KjaccaMm, pPEeKOMEHIyeT
MOCJICIOBATEIFHOCTh N3YUCHUS YIE€OHOTO MaTepraia ¢ yaéToM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
ocobeHHoOCTel oOydaromuxcsa. B mporpamme 1no Guosioruu peaqn30BaH MPUHIIHI
MPEEMCTBEHHOCTH C M3y4YeHHWEM OHMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Onarojgapss dYeMmMy TIPOCMATpPUBAETCA HAINPaBJICHHOCTh Ha
MocCJeAyIoIee pa3BUTHE OWOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIILICHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOILICHUS K OKpYXKarollew npupoHoii cpene. B mporpaMmme no OUOI0rUM Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buosnorus» B peanuzanuu
tpeboBannii ®I'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM pe3ynbTaTaM OOydeHHss ¢ B (POPMHUPOBAHWUU OCHOBHBIX BHOB
y4eOHO-TI03HABATEILHOM JEATEIHPHOCTH O0YYAIOIINXCS TI0 OCBOCHUIO COICPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

120.5.4. IIporpamma 110 OUOJIOTHU SIBISIETCS OPUEHTUPOM JIJISI COCTABIICHUS
aBTOPCKUX paboumx mporpamMm. ABTOpamMH pabOYMX MPOTPAMM MOXKET OBITh
MIPEJIOKEH CBOM MOAXO/ K CTPYKTYPHUPOBAHUIO M TTOCIICIOBATEIHHOCTH U3YICHUS
y4eOHOTro Marepuana, CBO€ BUIEHHE CIOCOO00B (OPMHUPOBAHUSA y OOYUYAIOIIMXCS

NpEAMCTHBIX 3HAHUM U YMCHHﬁ, a TaKXKC MCTOJAOB BOCIIMTAHHA KW Pa3BUTHA



cpeacTBamu yueOHoro npeamera «buonorus.

120.5.5. buonorus Ha ypoBHE CpemHero oOmero o0pa3oBaHUs 3aBEpIIacT
Ononornyeckoe oOpa3oBaHHME B IIKOJIE W OPUEHTUPOBAH HA pACIIUPEHUE W
yrayOieHne 3HaHUM 00ydaronuxcs O KUBOM MpHUPOJIe, OCHOBAX MOJICKYJISIPHON U
KJIETOYHOM OMOJIOTUH, SMOPUOJIOTHUH U OMOJIOTUM Pa3BUTHS, TE€HETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

120.5.6. U3yuenne yueOHOro mnpenmera «buonorus» Ha yriyOreHHOM
YPOBHE OPHEHTHUPOBAHO HA TOJATOTOBKY OOYyYalOIIUXCA K MOCIEAYIOMEMY
MOJy4YEHHUI0 OMOJOTHYecKOoro o0pa3oBaHHS B By3aX W OPTraHU3AIUSAX CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €T0 COAEPKAHMS COCTABIISIET CHUCTEMaA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYYaIOIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpaszoBanus, B 10—11 kimaccax 5T 3HaHUS MOJYy4alOT pa3BuTue. Tak,
pacuMpeHbl U yriayOJeHbl OMOJIOTMYECKHE 3HAHUS O PACTCHHSIX, >KHUBOTHBIX,
rpubax, OaxkTepusx, OpraHU3ME YEJIOBEKa, OOIMUX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS TOCIIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OHMOJIOTHYECKUX 3HAHUMA C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMU OOYYAIOIIMMUCS TIPU H3YUCHHUH
bu3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

120.5.7. CtpykTtypa mnporpamMMbl TO OHOJIOTHH OTpakaeT CHUCTEMHO-
YPOBHEBBIM H HBOJIOIMOHHBIA MOAXOABI K M3ydeHHIo Omonoruu. COTrIacHO UM,
U3yYalOTCsl CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE HIJSl JKUBBIX CHCTEM
pa3HOro YpOBHS OpraHU3alH, 3BOJIOLMU OPraHMYECKOro MHpa Ha 3emile,
COXpaHeHHs1 OMOJIOTUYECKOTO pa3HooOpasus mianeThl. Tak, B 10 kitacce u3ydarorcs
OCHOBBI MOJICKYJIIPHOM H KIJIETOYHOW OWOJOTHUH, 3MOPUOJIOTHH W OHOJIOTHH
pa3BUTHS, TECHETUKHA W CEJICKIIMU, OMOTEXHOJOTUN W CHHTETUYECKOW OMOJIOTHH,
aKTyalM3UPYIOTCS 3HAHHSI OOyYarommxcsi 1Mo OOTaHWKE, 300JI0THH, aHATOMUH,
¢duznonorun yenoseka. B 11 kitacce u3ydarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI

HKOJIOTUH U YueHHUe 0 buocdepe.



120.5.8. buonoruss mpu3BaH 00ECHEUYUTh OCBOCHHE OOYYAIOIIMMHUCS
OMOJIOTHUECKUX TEOPUI U 3aKOHOB, UACH, MPUHITUIIOB U MPABUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MHpaA, 3HAHUM O CTPOCHUH,
MHOTO00pa3uu U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOMyJSIIHH, OHOLIeHO03a,
HKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JIOCTHKEHHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUU, IPUKIAJIHBIX ACIEKTaX OMOJOTHYECKUX 3HAHUM. [
pa3BUTUS U TOJACpXKAHUS HMHTEpeca OOydaloImUXCsl K OHOJOTHU HApsAy CO
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuala B COJAEPKaHUM MPOTPaMMBbI
o OWOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHUS
TOM WM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apYOEkKHBIX YUEHBIX
B PEILLIEHUE BAXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX IPOOIIeM.

120.5.9. llens u3yuenus: yuebnoro npeamera «buonorus» Ha yriyOonéHHOM
YPOBHE — OBJIaJICHUE O0YyYarOIMMUCS 3HAHUAMU O CTPYKTYPHO-()YHKIHMOHAIBHOM
OpraHM3allMd JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpEeTeHHE YMEHUM
UCITIOJI30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpPECa K ONpPeneNEHHON 00JacTu
poeCcCHOHANILHON JIeATeNTbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEW, WJIM K BBIOOpY
y4eOHOTr0 3aBeiCHUs ISl IPOJIOKEHUST OMOJIOTHYECKOTO0 00pa30BaHusI.

120.5.10. locTtuxenue 1eian uzydeHus yueonoro npeameta «buomorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIeIYIOUINX 3a]a4;

OCBOEHHE 00YUYaIOIIUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHUENIHUIX, TUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX H
MpaBHJIaX, COCTABISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSAX OHOJOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALNS, BUI, OMOTE0IeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HaKOMJIEHHE OOYyYalolUXCsi C METOJaMU MO3HAHUS JKUBOW MPHUPOJBL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTHYECKMX HayK (MOJIEKYJISpHOM U
KJICTOYHOM OMOJIOTMH, SMOPUOJIOTUM ¥ OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIINU,
OMOTEXHOJIOTMM M CHHTETUYECKOW OHOJIOTUH, TMaJCOHTOJIOTUH, D3KOJIOTUN);

MCTOJaMHU CaMOCTOATCIIBHOI'O IIPOBCACHUA OMOJIOTHYECKHUX I/ICCHC)IOBaHI/Iﬁ B



nabopatopun W B mpupoae (HaOMIOACHWE, W3MEPEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJIcHHE OOYYarONIMMUCS YMEHHSIMHU: CaMOCTOSTEIbHO HAaXOJHUTh,
aHAM3UPOBATh W MCIOJIB30BaTh OHOJIOTHYECKYI0 HH(POPMAIIUIO; ITOJIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M COIMAIbHO-3KOHOMUYECKUMH U SKOJOTUYECKUMHU
nmpoOjeMaMy 4YeJIOBEYECTBA; OICHWBAThH IMOCIEACTBUS CBOCH MEATEILHOCTH II0
OTHOUIIEHUIO K OKpY)KaloIIel NpUpOAHOU cpelie, COOCTBEHHOMY 3I0pOBBIO U
3MI0POBBIO  OKPYXKAlOLIUX  JIIOJIed; OOOCHOBBIBATH U COONIOJATH  MEPbI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTU COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepH30BaTh
COBPEMEHHbBIC HAY4YHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pPa3BUTHE Y 00YUaAIOIINXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TMpOIECCe 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBHITUSAMH W COBPEMCHHBIMHU
UCCJICIOBAHUSIMU B OHWOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCIICIOBAHUS, TTPOBEACHHS SKCIICPUMEHTATBHBIX UCCIICIOBAHUH,
perieHus: OMOJIOTHYECKUX 3a]lad, MOJEIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
IPOLIECCOB;

BOCITUTAHNE Y 00YYaIONMUXCs IEHHOCTHOTO OTHOIIEHUS K KUBOH MTPUPOJIE B
1IEJIOM M K OTJIEJBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE DKOJIOTHUUECKOM,
TCHETHYECKOW IPaMOTHOCTH, OOIIEH KYJIbTYphI IIOBEICHUS B IPUPOJIE; MHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHrue OOydYaoMIMMHUCS  KOMIIETEHTHOCTH B palMOHAIBLHOM
TIPUPOIOTIOIH30BaHUH (COOTFOICHHE TTPABIIT TIOBEICHHS B IIPUPOJIC, OXPAHbI BHJIOB,
DKOCHUCTEM, OMocdepsl), COXpaHCHHMH COOCTBEHHOI'O 370pOBBbS M  3I0POBBS
OKpyXaromux JroAel (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUM,
oOecrieueHre O€30MAaCHOCTH YKU3HEICATCILHOCTH B UYPE3BBIYAHHBIX CHUTYyaIUSIX
OPUPOAHOTO ¥  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS

OMOJIOTMYECKUX 3HAHUW U YMEHUN B MOBCEIHEBHOM KU3HU;



CO3/IaHME€  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOUIMMHUCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyenyronemMy mnpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTy AIbHBIMU UHTEPECAMHU U MOTPEOHOCTSAMH PETHOHA.

120.5.11. O6miee yuciao 4acoB, pEKOMEHAOBAHHBIX ISl U3yYCHHUST OMOJIOTUH
Ha yriryoseHHoM ypoBHe, — 204 yaca: B 10 knacce — 102 gaca (3 yaca B Hezeno), B
11 xmacce — 102 gaca (3 gaca B He/IEINIO).

120.5.12. Ot60p opraHu3aIMOHHBIX (OPM, METOJOB M CPEACTB OOy4YEHUS
OMOJNIOTMM  OCYILIECTBISIETCA C YYE€TOM CHEUU(PUKH €ro CoAepX aHus WU
HAIPaBIEHHOCTH Ha MPOJI0JDKEHIE OMOIOTHIECKOT0 00pa30BaHMsI B OPraHU3aIIHIX
CpeIHEro NpopeCcCUOHANIBHOIO U BBICILIETO 00Pa30BaHUS.

120.5.13. O6s13aTenbHBIM ~ yCIOBUEM TpH  OOydYeHHH OWOJIOTUM  HA
yIIyOJIEHHOM YpPOBHE SIBIISIETCS TMPOBEJEHUE JA0OPATOPHBIX M MPAKTUYECKHUX
pabor. Taxxke ywyacTue OOY4YalOIIUXCS B BBIMOJHEHUU MPOCKTHHIX U y4eOHO-
UCCIIEIOBATENLCKUX paboT, TEeMAaTHKA KOTOPBIX OMPEACISETCS YIUTEIEM Ha OCHOBE
UMEIOIINXCS MAaTepUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIIOBHIA.

120.6. Cogepxanue ooyuenus B 10 xiacce.

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

ConepsxaHue TIPOTPAMMBI, BBIICICHHOE KYpCHBOM, HE BXOAHWT B MPOBEPKY
rocyaapcTBeHHoU nutoroBou arrcramuu (I'MA).

120.6.1. Tema 1. buonorus kak Hayka.

CoBpemenHas OuoOTHs — KOMIUIEKCHas Hayka. KpaTkast uCTopusi pa3BuTHs
Owonornu.  buonormdyeckue HAyKH M HU3ydyaeMble HMH  MPOOJIEMBI.
dyHIaMeHTaIbHbIC, TPHUKIAJAHBIC W ITOMCKOBBIC HAY4YHBIC HCCJICIOBAHHUS B
Ouonoruu.

3HaueHue 6MoIoruy B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. I[Ipodeccun, cBszanHbie ¢ Ouosorueil. 3HaueHue OUOIOTHU B
MPAKTUYECKON JIEATETLHOCTH 4YEJIOBeKa: MEIUIIMHE, CEIbCKOM XO3SICTBE,

IMPOMBIINIJICHHOCTH, OXpaHE IIPUPOADLI.



JlemoHCTpauuu:

[Toptpetsr: Apucrotens, Teodpact, K. Jluaneit, XK.b. Jlamapk, Y. [JapsuH,
V. T'apsen, I.Mennens, B.U.Bepnanckuu, W.II. [laBnoB, W.1. MeyHukos,
H.W. Baswios, H.B. Tumodees-Pecosckuit, /Ixx. Yorcon, @. Kpuk, /I.K. bemnses.

Tabmuubr 1 cxembl: «CBsi3b OMOJIOTUM C APYrMMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

120.6.2. Tema 2. )KuBble CHCTEMBI M X U3YUYCHUE.

XKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouosioruu. CBONCTBa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOXXHOCTb W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIECTOYHBIH,
TKaHEBbIN, OpraHU3MEHHBbIM, MOMYJISIITUOHHO-BUIOBOH, AKOCHCTEMHBIN
(buoreoneHoTnyeckuit), OmochepHsiit. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE NpU3HAKU KUBoOro. JKu3Hb Kak (opMa CyliecTBOBaHUS
Marepun. Hayku, nzyyaroine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3yuenue XuBbIX cucteM. MeToasl Omosiornueckoid Hayku. HaGmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHan3. [loHsTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Owuonormyeckux JaHHbBIX. OIIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTtoB. [IpuumHBI WCKaXX€HUsT PE3YyJIbTATOB JSKcrnepuMeHTa. llonartue
CTaTUCTUYECKOTO TECTA.

Tabmuubr 1 cxembl: «OCHOBHBIE TIPU3HAKU IKU3HW», «buomornueckue
cucteMmbl», «CBOWCTBAa KUBOW MATEPUN», «YPOBHU OPraHU3alMd >KUBOMN
npuponb», «CTpOE€HHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBbI
OpraHOB YEJIOBEUECKOro opranusmay», «buoreomenos», «buochepa», «Metosl
V3y4EHUs JKUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE  JJisi  TIPOBEICHUS

HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.



[TpakTuueckas padota «/crnonp30BaHre pa3TUIHBIX METOIOB MIPU U3yUCHHUH
YKUBBIX CUCTEM.

120.6.3. Tema 3. buonorus KJIeTKu.

Krmerka — cTpykTypHO-QYHKIIMOHANBHAS €IWHUIIA JKUBOTO. McTopus
oTKphITHS KiIeTKU. Pabothl P. ['yka, A. JleBenryka. Kinerounas teopus (T. [LIBanH,
M. lIneitnen, P. BupxoB). OcCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMN
TEOPHH.

Meroabpl  MOJEKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIHSA,
xpoMarorpadusi, 31eKTpodopes, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. DJICKTPOHHAST MUKPOCKOTIHSI.

JlemoHCcTpanuu:

[Toptpersr: P.T'yk, A.JleBenryk, T.IlIBann, M. Ilneilinen, P. Bupxos,
K.M. Bap.

Tabnuupl u cxeMbl: «CBETOBOM MUKPOCKOI, « IIEKTPOHHBIH MUKPOCKOID,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTTUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpPOIpEnaparbhl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIIETOK.

[Ipaktuueckass pabora «l3ydeHne METOJOB KJIETOYHOM  OHOJIOTHH
(xpomartorpadusi, snexrpodopes, auddepeHnmaTbHoe IEHTPUGYTUPOBAHUE,
[11IP)».

120.6.4. Tema 4. XuMuueckasi OpraHu3aIus KJIeTKH.

XUMHYECKAN COCTaB KIETKA. Makpo-, MUKPO- U YJbTPAMUKPOIIEMEHTHI.
Boma wu e€ ponp Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJICTKH, TEIUIOPETYISIuU. MuHepanbHbIe BEIIECTBA KJICTKH, UX OHMOJIOTHYeCKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckre BelllecTBAa KIETKU. buonornueckue mnoauMepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBuunas
CTPYKTypa Oenka, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukamus Oenkos.

buonoruueckue pyHKnu OEIKOB.



VYrneBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJTUTOCAXAPUbI U TOTUCAXAPUIBIL.
OO0mmii TIaH CTPOCHHS W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue pyHKIIMMN YIII€eBOIOB.

Jlumu et T'uapodunbHo-ruapodoOHbIe cBoOlicTBA. Kiaccuukanys Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. O6mre cBocTBa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunnoswie kucnotsl. [JHK u PHK. CtpoeHue HyKJIE€HMHOBBIX KHCIIOT.
Hyxkneorunpl. [Ipunnun kommiuementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaenue u ouonorunueckue gpynkiuu JHK.
Buasl PHK. ®yukunu PHK B kieTke.

Crpoenue Mmosiekynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIUH B
kietke. CexkBenupoBanue [JHK.

CrpyktypHasi OMOJOTUSI: OMOXUMHUYECKUE U OUO(PU3NUECKUE UCCIIeI0BaHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKY L.

JleMoHCTpauuu:

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Juarpammel:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEKHUBOU
npupoie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuiel u cxemsl: «llepuoguueckas Tabauila XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIbD», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBoJoB», «CTpoeHue MOJeKya JaunuaoB», «HykiienHOBbIE KHCIOTBHDY,
«Ctpoenne Monekyssl ATOy.

OO6opynoBanne: XUMUUYECKas ocyaa U 000pyI0BaHHE.

Jlaboparopnas pabora «OOHapyKeHHE OEIKOB C MOMOIIBI Ka4eCTBEHHBIX
peaKIii».

Jlaboparopnas pabota «VcciaenoBanue HyKJIEHHOBBIX KUCIIOT, BbIACICHHBIX



U3 KJIIETOK Pa3JIMYHbIX OPraHU3MOBY.

120.6.5. Tema 5. Ctpoenne u GyHKIIUHA KICTKH.

Tumel KIETOK: 3yKapuOTHYECKas M Mpokapuothueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.

Ctpoenue mpokaproTudeckoi kinetku. Kiierounas crenka 6akTepuii u apxei.
Oco0OeHHOCTH CTpOEHUsI TeTepoTpoHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

CrpoeHnue U (GyHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKHU.
[Ina3zmatuueckas wmemOpana (ria3manemma). CTpykTypa IIa3MaTHUYeCKOU
MeMOpanbl. TpaHcoOpT BeLIECTB Yepe3 IMIa3MaTUYECKyt0 MEMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabota HaTpuii-
KaJJMEBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (aronuTo3. Dx3ouuTto3. Knerounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Huronna3ma. Lluto3one. [{utockener. ABmxenune nurominasmbel. OpraHou bl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KJIETKH: dHAoIa3Marndeckas ceth (I11C),
anmapar [ olbIXu, JIM30COMBI, HX CTpoeHHe U (GyHKUMHA. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMmOpaH. [maakuii
(arpanyJisipHBIN) SHIOIUIaA3MaTUYecKuid  peTukynayMm. CekperopHas (yHKIHS
armapara ['onpoku. TpaHCmopT BemIECTB B KJETKE. Bakyonu pacTUTENIBHBIX
kieTok. Knerounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUBI KJIETKUA: MUTOXOHIPUH, TutacTuabl. CTpoeHue
U (QYHKIIMU MHUTOXOHIpHUN W muiactud. [lepBUyHBIE, BTOPUYHBIE U CJIOKHBIE
mIacTuAbl  (POTOCUHTE3UPYIOUIMX JYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JICUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouisl kiaeTku CTpoeHue U GyHKIIMH HEMEMOpPaHHBIX
OpraHouJIoB KJeTku. PubocoMbl. MukpodunaMeHTbl. MblIeUHbIE KIIETKHU.
Muxkpotpy6ouku. Kierounsiii tentp. CTpoeHue W JABUKCHHE JXTYTHKOB U

pecHruek. MukpoTpyOOUYKkH UTOIIIa3Mbl. [[eHTpros.



Snpo. OGonouka siApa, XpOMAaTHUH, KAPUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byakun. SnepHeiii 6enkoBbl MaTpukc. [IpocTpaHCTBEHHOE pPacHOJIOKEHHUE
XpOMOCOM B UHTEp(}a3HOM sijipe. benku XxpoMaTuHa — TUCTOHBI.

Kiterounsle BkitoueHnsa. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JlemoHcTpanuu:

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE JYKApUOTHUECKOM KieTkn», «CTpoeHue
JKUBOTHOW  KJIeTKW», «CTpO€HHME  pacTUTENbHOM  KIeTKm», «CrtpoeHue
MHUTOXOHAPUNY, «Apo», «CTpoeHHe MPOKAPUOTHIECKON KIETKI.

O6opynoBaHHe: CBETOBOM MMKPOCKON, MHUKpONpENnaparbl pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpHAbHBIX KIETOK.

JlaGoparopHass pabGorta «M3ydyeHue CTpOEHHUS KJIETOK pa3IMYHbIX
OpPraHU3MOB).

[IpakTruueckas pabora «M3yueHne CBOMCTB KJIIETOYHOW MEMOpaHbD».

JlaGoparopHasi paborta «VccrnenoBaHue miaazMoid3a M JAEIJia3Moind3a B
PACTUTEIIBHBIX KIIETKaX)».

[IpakTnueckas padota «M3yueHue ABUKEHUS LIUTOIIIaA3Mbl B PACTUTEIbHBIX
KJIETKaX).

120.6.6. Tema 6. OOMeH BeIIeCTB U MPEBPAIICHUE SHEPTHH B KIIETKE.

AccuMUISIINS U TUCCUMIIIALINS — ABE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
nmpoleccax. ODHepreTuueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Metabonusma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinuusi pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBruuHBI CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. {DOTOCUHTES.

CgeroBast u TemHOBas (a3bl. [I[pogykTHBHOCTE poTOCHHTE3A. BiusiHUE pa3mmyHbIX



(dakTOpoB Ha CKOPOCTh (HOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTES. PasnooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, >Kele300aKTepuu, cepoOaKTEpHUH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opraHu3mbl. Buabl Oposkenus. [IpoaykTsl OposkeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHBIE OpraHU3MBbl. Orarsl AHEPTeTUYECKOIO oOMeHa.
[ToaroroBUTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyueckoe OKUCIeHHE, WIN KIETOYHOE AbIXxaHue. Pojib MUTOXOHApU B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIEHOE
dbochopunupoBanue. [IpeumyiiecTBa a’poOHOro MmyTd OOMEHa BEHIECTB MEpen
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPIETUIECKOTO OOMEHA.

JlemoHCcTpanuu:

[ToptpeTsr: . ITpuctnu, K.A. Tumupsizes, C. H. Bunorpaackuit,
B. A. Durensrapar, I1. Mutuemn, I'.A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTERY, « JHEPreTUUECKUN 00Men», «buocruHTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, 000PYI0BaHUE MJIsi MTPUTOTOBJICHHUS
MTOCTOSTHHBIX ¥l BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopatopHas pabota «M3yueHue KaTtaTuTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl HIIA KaTala3bl).

JlaGopatropnas pabora «M3ydeHne QepMEHTATUBHOTO pacIICTICHUs
MIEPOKCHUIA BOJIOPOIA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX.

Jlabopatopnas  pabora «CpaBHeHue mpoiieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a).

JlaGoparopHas pabota «CpaBHEHHE MPOILIECCOB OPOKEHUS U JIBIXaHUSD».

120.6.7. Tema 7. HacnenactBenHas nHdopMalus 1 peain3aius e€ B KJIETKE.

Peaxiuu matpuunoro cuntesa. [IpuHIIUIT KOMITJIEMEHTAPHOCTU B PEAKITHSIX

MaTpPUYHOIO CUHTe3a. Peanuszanus HacineAacTBeHHON nHpopmManuu. ['eHeTnueckuit



KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbli cuHte3 PHK. IlpumHnmmnsr
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTD, aHTUIIAPAIIIEIbHOCTD, ACUMMETPUIHOCTD.

Tpancnauus u e€ stanel. Yuactue tpancnopTHeix PHK B 6nocunrese 6enka.
YcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOokucnor. Pomp pubocom B
OunocuHTe3e Oenka.

Opranuzanusi reHoMa y NpPOKapuoT M 3YyKapuoT. Perynsuus akTUBHOCTH
reHoB y mnpokapuor. ['mmore3a omnepona (®.Kako6, XK. Mauno). Perynsuus
OOMEHHBIX MPOIECCOB B KieTke. KileTrouHblil roMmeocTas.

Bupycsl — HekseTouHble (POPMBI KU3HU U 00JIUraTHBIC Mapa3uThl. CTpoeHUE
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTEpHOPAaros.

Bupycubie 3a00neBaHus yeinoBeka, >KMBOTHBIX, pactenuii. CITUJI, COVID-
19, conmanbHbie U METULIMHCKUE MPOOJIEMBI.

JlemoHCcTpanuu:

IToptpetsl: H.K. Konsuos, /I.M1. IBaHOBCKHIA.

Tabnuiel u cxeMbl: «buocunTes 6enka», «l'eHeTndeckuil koay», «Bupycen,
«bakrepuodarm.

[IpakTuueckas padora «Co3naHnue MOJEIH BUPYCay.

120.6.8. Tema 8. J)Kn3HEeHHBIN LMK/ KIETKU.

Knerounslii nwmki, ero mepuonasl u perynsamus. Matepdaza u MuTO3.
Oco0OeHHOCTH TpolIeccOB, MpOTEKawIIuX B HHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [Ipecunrernyeckuii  (MOCTMUTOTHYECKUM), CHHTETHYECKUUW U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) EPHObI UHTEP(DA3BI.

Marpuunbii cunte3 JHK — pennmukanms. [Ipuanuner permmkannu JHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permmkanuu JTHK. Xpomocomsel. Ctpoenue xpomocoMm. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUIJIOWIHBIA M
rariouHbIA  HAOOpHl  XpoMocoMm. ['omosiormuHbie XpoMocoMbl. [lomoBbie
XPOMOCOMBL.

Jenenue kneTku —MuUTo3. CTaiui MUTO3a U MPOUCXOISIIHNE B HUX ITPOLIECCHI.

Tunbel Muto3a. Kapnoknnes n nuTokuHes. buonornyeckoe 3HayeHuE MUTO3A.



Perynsinus MUTOTHYECKOTO LMKIA KieTKd. [Iporpammupyemasi kiietouHas
rubesnb — anomnTo3.

Krerounoe s1po, XpoMOCOMBI, (yHKIIMOHAIbHAS TEHOMUKA.

JleMoHCTpauuu:

Tabmuupbr 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muros», «CTpoeHue
xpomocomy, «Permkanus JJHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: « MUTO3 B KJIETKax
KOpELIKA JIYKa».

Jlabopatopnass ~ pabora  «M3ydyeHume  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTax.

JlabopatopHast pabora «HabimroieHrne MUTO3a B KJIETKaX KOHUMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax)y.

120.6.9. Tema 9. Ctpoenue u GpyHKIIUHA OPTaHU3MOB.

buonorunueckoe pazHooOpasue OpTraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U KUBHENEATEITBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThI. KoNOHWAIbHBIE OPTaHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OprasHbl U
cucteMbl opranoB. OprannsMm Kak eInHoe neinoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBarenbHas,
MOKPOBHAsI, TMPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpOEHUS,
(GyHKUMIA ¥ PacHOIOKEHHS TKAHEH B OpraHax pacTEHUU.

TKaHU XKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEU: AIUTEIHAIbHAS,
COCIMHUTEIbHAs, MbIlIeYHasi, HepBHAsA. OCOOECHHOCTH CTpOCHMS, (PYHKUUN U
PACIIOJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TIeHepaTHBHBIE OpraHbl pacTeHud. Opranbl U
CHUCTEMbI OPTaHOB JKMBOTHBIX U uesoBeka. DyHKIIUM OPTraHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. Ckenerbl OJJHOKIETOYHBIX U

MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUM cKeneT. CTpOEHNE U TUIIbI



COEIMHEHUS KOCTEMN.

JIBmkeHHe  OpraHu3mMoB. JIBMKEHHE  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOoUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BHKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iutanue opranu3zmoB. Ilornomenue BOAbI, YIJIEKHCIOrO Ta3a U
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIuTaHue >kMBOTHBIX. BHyTpuronoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIICBAPUTENBHOTO TpakTa. [lumieBaputenvHbie kene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. J{pixanue pactenuil. J{prxanue xuBoTHbIX. uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabGepHoe wu nérounoe apixanue. [[pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4elioBeKa. MeXaHu3M BEHTWISIUUHM JETKUX y NOTUL U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TPAHCHOPTHBIE CUCTEMbI PACTCHUM.
Tpancnopt BeweCTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaiieHusi. DBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJsiums.

Brigenenne y opranusmoB. Beinenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DuinbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaObOTHI OPraHOB BBIICIICHHUS.
CBs13b IIOJIOCTH TEJIA C KPOBEHOCHOMW U BBIICIUTENIBHOW cucTeMamu. Beinenenue y
MO3BOHOYHBIX KMBOTHBIX U uenoBeka. [louku. CtpoeHne u GyHKIMOHUPOBAHHE
He(dpona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa Y OJHOKJIETOYHBIX OpraHu3MoB. CrHopsbl

OakTepuil M UHMCTHl MPOCTEMINMX. 3alMTa y MHOTOKJIETOYHBIX PACTEHUH.



Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX >XKMBOTHBIX. [[OKpPOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma oT OonesHeil. UMmyHHast cuctema denoBeka. KieTouHblil u
TYMOpPAJIbHBI MUMMYHUTET. BpOXIEHHBIH u TPHOOPETEHHBIA CHEUPUICCKHI
uMMmyHuTeT. Teopuss  KIOHaNIbHO-ceneKkTUBHOro  ummynurera  (I1. Dpraux,
®.M. bepuer, C. Toneraa). BocnamurenbHble OTBEThl OpPraHu3MoB. Poib
BPOXKIAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTe W perymsnuMs |y OpraHu3MmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsanns y pacTEHUN.
PocroBble BemecTBa U UX 3HAYCHHUE.

HepBHast cucrema u pediexTtopHas peryysuus y XUBOTHbIX. HepBHas
CUCTEMA H €€ OTHEJbl. DBOJOIHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/€Nbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Peduekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

I'ymopanbpHas peryisauus U dHAOKPUHHAsA CUCTEMA KMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOUM M SHIOKpPUHHOM cucteM. [ mnoranamo-runodusapHas cucrema.

JlemoHCcTpanuu:

[Toprper: W.I1. [1aBnos.

Tabmuupl u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHbIE
BoJopociny, «baktepumn», «lIpocteiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuitny, «KopHeBwie cuctembl», «CTpoeHHe cTeOJIsD,
«CTpoeHre NHCTOBOM IUIACTHHKWY, «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKA»,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «Mpbleunas CHUCTEMAY,
«BpinenuTenbHas cucTeMa», «OHIOKPUHHAsA cHucTeMay, «CTpOEHUE MBILILBDY,
«AmmyHurer»,  «Kumednomonoctuele», «CxeMa  NHTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THIPBDY,

«CTtpoeHue maHapun», «BHyTpeHHee cTpoeHHue O0KIeBOoro uepBs», «HepBHas



cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MJIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIIpEnapaTsl OJIHOKJIETOYHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE AJIA JEMOHCTPALMH IOYBEHHOTO ¥ BO3YIIIHOTO MUTAHUS PACTEHUH,
pacuierieHns KpaxMaia 1 OeKOB MO JIeHCTBHEM (PEPMEHTOB, 000PYI0BaHUE JIJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopatopHas pabota «V3ydueHue TKaHell pacTeHUI».

Jlabopatopnas pabota «/3ydyeHue TKkaHei >KUBOTHBIX.

JlaGoparopnas pabota «/3ydeHue opraHoB IBETKOBOTO PACTEHUSD.

120.6.10. Tema 10. PazmMHOXeHUE U pa3BUTHE OPTaHU3MOB.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKIIIOYasl BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISLUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TosmoBoe pasmuoxkenue. llonoBeie kieTku, unu rametsl. Meio3. Craguu
meno3a. [loBenenne xpomocom B Meno3e. Kpoccuarosep. buonornyeckuii cMbICi
M€i03a W TOJOBOro Imnpouecca. Meio3 u ero MecTo B KU3HECHHOM IIMKIIE
OpraHU3MOB.

[Ipen3aponsimieBoe pasBurue. [ amerorenes3 y xuBoTHBIX. [10JI0BBIE JKENE3BL.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnongoTBOpeHne W 3IMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsbl
OIUTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa

0 pa3BuTuM opranu3moB. Craguum >SMOpHOreHe3a >KUBOTHBIX (Ha MpUMEpe



asarymiku).  Hdpobnenwe.  Tumbl  apobnenus.  OcoOEHHOCTH — poOseHus
MJIEKONUTAOIMX. 3apOAbIIIEBbIE JUCTKUA (racTpyisuus). 3akiagka OpraHoB U
TKaHEW U3 3apOJbIIIEBbIX JIUCTKOB. B3auMHOE BIIMSIHUE YACTEN pa3BUBAIOIIETOCS
3apopliia (AMOpHOHATBHAS MHAYKITHS ). 3aKIaKa TUIaHa CTPOSHUS )KUBOTHOTO KaK
pe3ybTaT UepapXUUYECKUX B3aUMOJCUCTBUI reHOB. BiusiHue Ha 3MOpHOHANIBHOE
Pa3BUTHE PA3INYHBIX (DAKTOPOB OKPY>KAIOIIEH CPEIbl.

Poct u pasButne xuBOTHBIX. llocTamOpuonanbnblii nepuon. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOrO0 W HEMNPSIMOTO
pPa3BUTHS, UX PACIPOCTPAHEHUE B MpPUPOJE. TUIBI pocTa KUBOTHBIX. DaKTOpHI
PEryJsiliiy pocTa >KUBOTHBIX U YesioBeka. CTaauu MocTaMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX M 4YesnoBeKa. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMEpTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuil. ['amerodut u crnopodur. Meioz B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce Melo3a. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMECHHU.

MexaHn3MBbl PETYJISILIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpanuu:

[Toptpetsr: C.I'. HaBammn, X. [Ineman.

Tabmuer 1 cxembl: «BererarnBHOE pa3sMHOXKEHHE», «THIBI OECIoaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJIEHBD»,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuThE», «Pa3BuTme Mauckoro xyka», «Pa3Butue capanum»,
«Pa3BuTne nAarymkm», «JlBOMHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JABYAOJBHBIX pacTeHUN», « KU3HEHHBIA ITUKII
MOPCKOM KanmycTbl», «  KU3HEHHBIN UK MXa», «  KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLIEKIETOK U



CIIEpMAaTO30UJI0B, MOAENb «I UK pa3BUTHUS JATYIIKWY.

JlaboparopHas pabora «M3ydueHue CTpoeHUs MOJIOBBIX KIETOK HAa TOTOBBIX
MHKpOIIpenapaTax».

[IpakTtuueckass paboTa «BbIsIBICHHE NPHU3HAKOB CXOACTBA 3apOJBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaboparopHass pabora «CTpoeHHE OpPraHOB pa3MHOXKEHHUS BBICIIUX
pacTeHu.

120.6.11. Tema 11. 'eHeTnKa — HayKa O HACJIEJACTBEHHOCTU U U3MEHUUBOCTH
OpPTraHU3MOB.

Uctopuss crTaHOBIEHMST ¥ pa3BUTHS TEHETHMKU Kak Hayku. PaboTsl
I'. Menpnens, I'. ne @pusa, T. Moprana. Posib 0TeueCTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Pabotet  H.K. KonerioBa, H.U. BaBuiioBa, A.H. beno3sepckoro,
I'.JI. Kapneuenko, FO.A. ®unmumnuenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHBIE€ T€HETUYECKHUE TTIOHITHS U CUMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHIT, (PEHOTHII.
OcCHOBHBIE ~ METOABl  TEHETHKU:  THOPUIOJIOTUYECKUM,  LUTOJOTHUUECKUU,
MOJIEKYJISIPHO-T€HETUUECKU .

JlemoHCTpauuu:

[Toptpers:  I'. Mengens, I'. nge ®pusz, T.Mopran, H.K. Konsuos,
H.W. BaBunos, A.H. benozepckuii, [I'.Jl. Kapnieuenko, FO.A. ®unumnyeHko,
H.B. TumodeeB-PecoBckui.

Tabnuiel u cxembl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS .

JlaGoparopHass pabora  «J/Ipo3odmiaa Kak  OOBEKT TIEHETHYECCKHUX
HUCCIICIOBAHU .

120.6.12. Tema 12. 3akOHOMEPHOCTH HACTEACTBEHHOCTH.

Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHuens — 3aKoOH
eAMHO00pa3usi THOPUIOB MepBOTo nokoieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOoH paclIelIeHUsT NMpU3HaKoB. l{uTosornyeckrne OCHOBBI

MOHOI‘I/I6pI/I)1HOFO CKpCIIBAHMA. I'mnoresa 4uCTOTHI TaMET.



AHanmsupyolee ckpemusanne. [I[pomexxyTouHbIl XapakTep Hacaeq0BaHuUs.
Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHHH.

HuruOpuanoe ckpemuBanue. Tpetuii 3akoH MeHiens — 3aKoH HE3aBUCHUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrNYecKrie OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.

CuermienHoe HacnenoBaHue npuszHakoB. Pabotsl T. Moprana. CuernieHHoe
HACJICJOBAaHUE T€HOB, HAPYILICHHE CLEIUICHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

I'eneTuka nosia. XpoMOCOMHBIN MEXAHU3M OIPEAEIEHUS T0J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucteMa. [InernoTpornust — MHOKECTBEHHOE CUCTBUE
resa. MHOXECTBECHHBI aUIeIM3M. B3amMoaelcTBHE HEaAICIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHeTyeCKUN KOHTPOJb Pa3BUTHS PACTEHUM, KUBOTHBIX U YEIIOBEKA, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Mapa3uT» U «XO35MH — MHUKpOOHMOM». ['eHeTHYeCcKHue acheKThl KOHTPOJS U
W3MEHEHHS HACJIEICTBEHHOW MH(OPMAITUU B TTOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JlemoHCcTpanuu:

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

Tabnuubr u cxemsl: «IlepBbiii 1 BTOpOii 3akoHBI MeHaenss», « Tpetuii 3akoH
Mengaens», «AHaIM3MpyOLIee CKpeluBaHue», «HemomHoe aoMUHUpPOBaHHEY,
«CuermyieHHOe HacleoBaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotunn denmoBeka», «Kapuotun gpozodmiby, «Kapuotunm —mruimy,
«MHOXXECTBEHHBIN ajIean3M», « B3auMo1eliCTBHE T'€HOBY.

O6opynoBanue: MOJENb Il JEMOHCTPAIMM 3aKOHOB €IWHOOOpa3us
rHOPUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpaAllUM 3aKOHA HE3aBUCHUMOTO HAcCJIEJOBAHUS NPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,

MUKponpenapar: «Jpo3zoduinay.



[Ipaktnueckass pabora «M3yueHue pe3yiabTaToB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y IPO30(IITBD).

[IpakTyeckas  pabora  «M3ydeHue  pe3ynabTaTOB  JUTHOPUIHOIO
CKpEIIMBAHUSA Y IPO30(IITBD.

120.6.13. Tema 13. 3akOHOMEPHOCTH U3MEHYUBOCTH.

B3aumoneiicTBue reHotuna u cpeabl npu  GOPMUPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BUabl
W3MEHYMBOCTH: HEHACJICACTBCHHAS M HACJICICTBCHHAs.

MopaudukanronHas u3MeHYuBOCTb. Poib cpenbl B (popMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan  u BapuanuonHasi kpuBas (B. Horanncen). CpoiicTBa MoaudUKAIIMOHHON
W3MEHUYHMBOCTH.

I'enoTunuyeckas ”3MEHUMBOCTh. CBOMCTBA T€HOTHUITMYECKON H3MEHUMBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTh. Melo3 M MOJOBOM MpoOIlECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJJHOTO BUA.

MyTannoHHass W3MEHYMBOCThb. BHIbBI MyTalnui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLUUpPOBaHHbICE MyTalluu. SlaepHble U
HUTOIUIa3MaTHYeckue myTtauuu. CoMaTUYEeCKUE W TMOJIOBbIE MyTauuu. [IpuyunHbI
BO3HUKHOBEHUS MyTauii. MyTareHsl U WX BIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnenacTBeHHoM u3MeHunBocTH (H.W. BaBunoB). BHesigepHass M3MEHYMBOCTH U
HACJIeCTBEHHOCTb.

JlemoHcTpauuu:

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.1. BaBumnos.

Tabmumer w cxembl: «Buabl  u3MeHUHBOCTHY, «MoaudukanuoHHas
U3MCHYUBOCTHY, «KomOnHaTnBHAsS U3MCHYUBOCTEY, «Metio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.

OO6opynoBaHue: >XKMBble M TrepOapHble HK3EMIUISIPbl KOMHATHBIX PAaCTEHUU,



pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMHU H3MEHYHUBOCTH.

JlaboparopHas pabota «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHme BapHallMOHHOTO psjga U
BAPUALIMOHHOW KPUBO».

IIpakTyeckas pabdora «Myrtamuu y  apo3oduibl  (Ha  TOTOBBIX
MHUKpOTIpenaparax).

120.6.14. Tema 14. I'enetnka yenoBeka.

Kapuotun yenoBeka. MexayHapoaHas MmporpaMma HMCCIEAOBAaHUS T€HOMA
yenoBeka. MeTonbpl  M3y4EeHUs ~ IEHETHUKH  YEeJIOBEKAa: TIeHEaJlOTMYECKHM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE OIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YellOBeKa. | eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeka. boje3Hu ¢ HACIENCTBEHHOW MPenpacoyioKEHHOCTHIO.
3Ha4YCHUE MEIUIIMHCKON T€HETUKN B MPEIOTBPALICHUM U JICUEHUU T€HETHYECKUX
3a0o0ieBaHUlN 4YenoBeka. MeauKo-TeHeTUueCcKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHMYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

I'eneTnueckue (¢akTOpbl IMOBBINICHHOW YYBCTBUTEIIBHOCTH 4YEIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpauuu:

Tabmuiel u cxemsl: «KapuoTtun 4denoBekay, «MeToabl U3ydeHusl TeHETUKU
yesoBeKay, «I eHeTnueckue 3a00ICBaHMS YEIIOBEKaY.

[TpakTudeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

120.6.15. Tema 15. Cenexnusi OpraHu3MOB.

JloMecTuKkaluss M CEJNCKIUsA. 3apOXKICHHE CEJICKIMH U JOMECTUKAIIUU.
VYyuenue H.W. Bapunona o LleHTpax npoucxoxaeHuss © MHOTOOOpa3usi KyJIbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,

nopojga, miraMm. 3aKOH TOMOJIOTHYECKUX PAI0B B H&CHC}ICTBGHHOﬁ HU3MCHYMBOCTHU



H.U. BaBunoBa, ero 3HaueHUe JJs CENIEKIIMOHHON PaOOTHI.

MeTtoapl cenekiMoHHOW paboThl. MCKycCTBEHHBIH OTOOp: MAacCoOBBIM U
WHUBUy AJIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  VMcnbitanue
IPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIYy C TOMOIIBIO OIICHKH
(eHoTHIIa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ omoulbio aHanm3a JJHK.

HckyccTBEeHHBIE ~ MyTareHe3 Kak  METOJ|  CEJIEKIMOHHOW  paboThl.
PanmnanoHHpIl ¥ XUMUYECKUM MyTareHe3 KaKk HCTOYHHUK MYTalUi y KyJbTYyPHBIX
¢opM opranu3moB. lcnonp30BaHME TE€HOMHOI'O PEJAKTUPOBAHUA U METOJOB
pexoMOuHaHTHBIX JIHK 111 mogyyeHus: HCX0JHOTO MaTepHalia Juisl CEJIEKIUH.

[Tonyuenue MTOJIUILIIOUIOB. Bnaytpusunosas TUOpUIU3ALIHSL.
bnuszkopoacTBeHHOe  cKpeliuMBaHue, uiau  uHOpunuHr.  HepoacrtBenHoe
CKpelIMBaHue, WM ayTOpuAMHI. ['erepo3uc W ero mpuuuHbl. lcrnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. llpeononenue Oecruiogus
MEXBUI0BbIX THOPUI0B. JlOCTHIKEHUS CENEKIIMU PACTEHUN U )KUBOTHBIX.

CoxpaHeHne U N3y4YEHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U
UX JUKUX poaMYed  ans  co3gaHMsl  HOBBIX  COPTOB M THOPHIIOB
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

JlemoHCcTpanuu:

[Toptpersr: H.!. Basuios, N.B. Muuypus, I'.1. Kapneuenko,
ILIL Jlykestnenko, b.JI. Actaypos, H. bopinoyr, JI.K. benses.

TaOmuis! u cxembl: «L{eHTpbI TPOUCXOXKACHNUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pPaCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Metogpl cenekuumn», «OTnanénHas rudpuauzanus», «MyTareHesy.

JlabopaTtopHnasi pabora «M3yueHue cOpTOB KyJIbTYPHBIX PACTCHUU M TIOPOJ
JOMAIIHUX KUBOTHBIX).

JlabopatopHas pabota «VI3ydeHrne METO0B CENIEKITNN PACTCHUI.

[Tpaktuueckas padota «[IpuBHUBKa pacTeHHI.

Okckypenust «OCHOBHBIE METOIBI M JIOCTHMIKEHHMSI CEJEKIIMM PACTEHHU |
JKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,

COPTOUCHBITATEbHBIM y4acTOK, B TEIUIMYHOE XO35iMCTBO, B JaOOpPaTOPHUIO



arpOyYHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

120.6.16. Tema 16. buoTeXHOIOTHS U CHHTETUYECKAST OMOJIOTHSI.

OOBEKThI, UCIHOJb3yeMble B OHMOTEXHOJIOTHMH, — KIETOYHBIE M TKaHEBbIC
KYJIBTYPBI, MHUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOIYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJenHe. Mukpoouonoruueckuit cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
TexHonorui. [Ipon3BoacTBO Oefika, aMUHOKHUCIIOT Y BUTAMUHOB.

Co3panue TEXHOJIOTHI U UHCTPYMEHTOB 1IEJIEHAIIPABICHHOTO U3MEHEHUST U
KOHCTPYMPOBAHHUsI TEHOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounast unxenepusa. MeTonbl KyJbTypbl KIETOK U TKaHEH PACTEHHN U
*KUBOTHBIX. Kpuobanku. ComaTudeckas ruOpuau3aius W COMATHYECKUM
smOpuoreHes. VMcnonap3oBaHue rarionioB B CeJIEKIMM pacTeHuid. MckyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKLMS SAMUEKIETOK W KIOHHUPOBAHUE HKUBOTHBIX.
Merton TpaHCIIaHTaWHA SIEp KIETOK.

XpoOMOCOMHass M T€HHas HWHXXeHepus. VCKyCCTBEHHBIM CHUHTE3 I€éHa U
KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK. JlocTukeHus W MepCHEeKTUBBI
XpPOMOCOMHOW M TE€HHOM HHXXEHEpUU. DKOJOTMUECKHE U 3TUYECKUE MpPOOIeMbl
T€HHOW UHKCHEPUU.

Menmuuunckue onorexHosoruu. Ilocrrenomnas uudponas menuuuna. [T1P-
JTMarHocTuka. MeTaOOJIOMHBIM aHaJIM3, TEHOIICHTPUYCCKUM aHajIu3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 310poBbs. VCHOJIB30BaHHWE CTBOJIOBBIX
KkieTok. TaprerHas Tepanusi paka. 3D-OmoumkeHepus i pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILUIEKCHBIX
TKaHEel COoYeTaHWEeM TEXHOJIOTHHM TPEXMEPHOro OMONpHHTHHra M ckaddonaunra
JUISL PELICHUS 33724 IEPCOHAIM3UPOBAHHON MEAULIUHBI.

Co3naHue BEKTOPHBIX BAKIMH C IIEJIbI0 OOECredeHus: KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE

3200JIEBAHUS YEIOBEKA U )KUBOTHBIX.



JlemoHCTpauuu:

Tabnuiel u cxemsl: «/cnoap30BaHUE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJICTBEY, «KileTouHas nnxxkeHepus», «I'eHHast HHKEHEPUs».

JlabopatopHas pabota «3ydeHne 00bEKTOB OMOTEXHOIOTHI.

[Ipaktuueckas padota «I[lonydeHrne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

OkcKypeust «bHOTEXHONOTMS — BaKHEWIAash MPOU3BOJIUTEIbHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO)».

120.7. Conepxanue ooyuenus B 11 kiacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpeMs

120.7.1. Tema 1. 3apokieHHE U pa3BUTHE IBOJIOIMOHHBIX MTPEICTABICHUA B
OMOJIOTHH.

OBomtonmonHass teopust Y. [lapBuna. [Ipennocbuiku  BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenabHocTh Y. /lapBuHa.

JIBVOKyIIIME CHITBI HBOTIOIMY BUIOB 10 Y. J[apBuHY (BbICOKast ”THTEHCUBHOCTh
Pa3MHOXXEHUSI OpPraHM3MOB, HACIEJICTBEHHAs HW3MEHUYMBOCThH, OoOprOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoit Teopuu sBomonuu (CT3). HeitrpanbHas
teopust sBomonuud. CoBpeMeHHas JBOJIOIMOHHAS  OuWojorusg. 3HAYCHUE
HBOJIFOIIMOHHON Teopur B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JleMoHCTpauuu:

[ToptpeTtsi: Apuctotens, K. JIunnei, XK. Jlamapk, 3. Cent-Unep, K. KroBbe,
Y. {apsun, C.C. YerBepuxon, N.W. [lImaneraysen, 1. Xonnenn, /.K. benses.

Tabmuiet 1 cxembl: «Cucrema >xuBoil mnpuponsl (o K. JIunuerw)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexaausm GHopMupoOBaHHS
MPUCIIOCOOJICHUT Yy pacTeHud W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MaprmipyTa myTemectBus Y. lapsunay, «Haxoaku Y. JlapBunay, «Dopmbl 60psOBI
3a cymectBoBanue», «llopoapl romy6eit», «MHOroobpasue KyiabTYpHBIX (GopM
KanmycTel», «[lopojbl TOMaIIHUX JKUBOTHBIX», «CXxema 00pa30BaHUs HOBBIX BHOB
(mo Y. JapBuny)», «Cxema COOTHOLICHUS IBUXXYIIUX CHII 3BOTIOLHUIY, « OCHOBHBIE

MOJIOKEHHUS CUHTETUYECKOMN TCOPHUHN 3BOJIOLTHN).



120.7.2. Tema 2. MuUKpO3BOIIOIHUS U €€ PE3yJIbTATHI.

[TonysAuus Kak 3J€MeHTapHas eIMHULA 3BOJIIOIUU. COBPEMEHHBIE METOIbI
OLICHKM TEHETUYECKOrOo pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHAa TOMyJSIIUM KaK d3JEMEHTAPHOE HBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpbl (ABMXKYUIME CHIIBI) 3BOJIONMHU. MyTalmOHHBINA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHOB — ciyuaiiHbie
HEHaIpaBJICHHbIC N3MEHEHUS YacTOT ajljlesiel B monyJ isuuax. DpQpekT ocHoBaTelIs.
Murpauun. M3onsuua nomyisiuuid:  reorpaduyeckas — (IPOCTPAaHCTBEHHAs ),
Ouosiornyeckast (pernpoayKTUBHA).

EctecTBeHHbIll 0TOOp — HampaBisoOmui ¢GakTop 3BoIONUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pPa3pbIBAOIIMIA
(nm3pyntuBHbIi). [lonoBoit or6op. BO3HUKHOBEHHE M 3BOJIOLUS COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OPraHU3MOB  KakK  pPe3yJbTaT  MHUKPO3BOJIOLHH.
Bo3HuKHOBEHUE TPUCTIOCOOIEHUH y opranu3mMoB. ApomMop(d03bl U HANOAANTALINH.
[Tpumepsl nprcnocoOIeHU y OpraHu3MoB: MOp(hoIoruHyeckue, PU3noI0oru4ecKue,
Oonoxumuueckue, mnoBefeHUYeckre. OTHOCUTENBHOCTh  MPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BupooOpa3zoBaHue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3omsmus — kimodeBoi (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJ1I000pa30BaHMUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3ALINS,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp »BomonMoHHON Ouosiornn B pa3paboTKe HAy4YHBIX METOJOB
COXpaHeHus: buopazHooOpaszust. MUKPOIBOMIONMS U KOIBOJIIOLHMS MMapa3uTOB U UX
x0351€B. MexaHu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI C HEl.

JlemoHcTpanuu:



[Toptpetsr: C.C. YUerBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTallMOHHasg W3MEHYHMBOCTH», «llomynsnuroHHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «IBuxyiue
CHJIBI 3BOJIOIUNY, «DKOJIOTHUECKas M3OJSAIUS MOIMYyJIANUNA CeBaHCKON (dopenmy,
«I"eorpadrueckast U30ISAIUS TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHUIIBI JAyPCKOM»,
«IlonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema JnercTBUs
€CTECTBEHHOTO 0TOOpa», «DopMbl 00pHOBI 3 CyIecTBOBaHUEY, « MHAYyCTpUambHBIN
MenaHusm», <«OKuBble — uckomaembie»,  «llokpoBHUTENbCTBEHHAas  OKpacka
KUBOTHBIX», «IIpemymnpexpaaromas oOKpacka >XUBOTHBIX», «Duznosoruueckue
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kputepuu Buna», « Bunpi-aBoitHukmn», « CTpykTypa Buaa B npupoje», «Crnocoobt
BHU1000pa3oBanHus», «I'eorpadruueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«IKOJOTHYeCKOe BUI000pa30BaHUE BUAOB CUHUID, «IloauIuionssl pacteHui»,
«KanycTHO-peieuHbIil ruopumy.

OGopynoBanue: repOapyuu pacTeHUM, KOJUICKIIUA HACEKOMBIX, Uyydesa MTHUIl
U 3BEpei C MpuUMepamMu pPa3IMYHbIX TMPHUCIIOCOOJEHUMN, Yydella MTUIl U 3Bepei
Pa3HBIX BUJOB, repOapuu pacTeHU OJIM3KUX BUIOB, 00pa30BaBIIUXCS PA3IMYHBIMU
CIIOCOOAMH.

JlabopaTopHas pabota «BbIsiBIeHHE N3MEHUYNBOCTH Yy 0COOEH OJTHOTO BUIAY.

Jlabopartopnas padota «IIpucnocobseHus OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCThY.

Jlabopatopnass pabota «CpaBHeHHE BHAOB TI0 MOP(POJIOTHYECKOMY
KPUTEPHUION.

120.7.3. Tema 3. MakposBotroIus 1 €€ pe3ybTaThl.

Meroabpl u3yudeHUs MakKpodBoJOLMH. llaneoHTorOrMYecKkne MeTO[bl
uzydeHus: oHBomoruu. llepexomubie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckue Meroabl u3ydyeHus sBoiouuu. CpaBHeHue (iopbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emnn. Bumbl-

9HACMHKH U PCIUKTELI.



OMOPHONIOTHYECKHE U CPABHUTEIHbHO-MOP(OIOTHUECKHE METOIbI U3yUeHUS
HBOMIOIMM. ['eHeTHyecKue MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PyaumenTtapuble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXUMHUYECKUE U MAaTEMAaTUYECKUE METO bl U3YUEHUS IBOTIONUU. [ OMOJIOrYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUSI (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLUS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TTpaBuIa) 3BoJitonnu. HeoGpaTtuMocTh SBOIOLUU.
AnanTtuBHadg paguanys. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIUN.

JleMoHCTpanuu:

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mromnep, 3. ['ekkeb.

Tabmuupl n cxembl: «DUIIOreHETHUECKUI Psil JIoMaan», «ApXEONTEPUKC,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodutery,  «CeMeHHbIE
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «Jlpeid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «[ OMOJIOTHYHbBIE M aHaJOTHYHbIE OpraHb», «PyauMeHTb»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YeJNOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOI1I1E 3aKOHOMEPHOCTHU HBOJIIOLIUN.

O6opynoBaHue: KOJJIEKLUMH, repOapuu, MYJSDKA HMCKONAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

120.7.4. Tema 4. [IpoucxoxaeHne u pa3BUTHE KU3HU Ha 3eMIIe.

Hayunble runote3bl MNpPOUCXOXKIACHUS KU3HU Ha 3emie. AOHOreHes Hu
naHcrepmus. [JoHayyHble IpenCTaBICHUAS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKICHHS KU3HU U €€ ONMPOBEP)KEHUE OIBITAMU
®. Penu, JI. Cmannannanwu, JI. [Tactepa. [IpoucxoxaeHue »Ku3Hu U aCTPOOHOTIOTHS.

OcHoOBHBIE JTambl HEOPraHU4eCKOU SBOJIIOLUH. [ImanerapHas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemectB u3 Heopranuwdeckux. Ombir C. Mumnepa u I'. FOpu.

OO6pazoBanue noaumepoB u3 MoHoMmepoB. KoanepBaTHas runoreza A.M. OnapuHa,



rurnoresa nepsuyHoro 0ynsona JI. Xonaeitna, reneruyeckas runotesa I'. Mémnepa.
Pu6o3zumer (T.Yekx) u rumnoreza «vupa PHK» V. T'unbepra. @opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKJIETKH.

Ucropust 3emnum u Metonsl €€ u3zydeHus. lckomaemble OpraHuyeckue
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpOoHOJIOTHs. [ €0XpOHOJIOrNuecKas Kaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HauvanpHble »Tanel opranmyeckon 3Bomtonuu. llosBieHne W 3BOJIOLIHS
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIEHKN KaK aHaJIOr MEpPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI 1 5yKapHuOTHI.

[IpoucxoxaeHue sykapuoT (CUMOHOTeHE3). DBOIIOLMOHHOE IPOUCXO0XKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLUHU BBICIIUX pacTeHUi. OCHOBHbBIE apoMOp(O3b
pacteHnii. Bpixox pacrenmii Ha cyunry. llosiBlIeHME CHOpPOBBIX pacTeHUM H
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIponcxokaeHue IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tambl 3BOJIOLUUU XKMUBOTHOTO MHpa. OCHOBHbIE apoMOp(O3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBbIe KUBOTHBIE. KM3HBb B BOAE. DBOJIOLHNS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

PazBuTtne xu3HM Ha 3emiie MO 3paM W NEPUOJAM: apXel, MPOTEpPO30H,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTepUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBIeHne U paclBeT XapaKTEpHBIX OPraHU3MOB. YTJie0Opa3oBaHUE:
€ro yCJOBHS W BIMSIHME Ha T'a30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHS — DKOJIOTHUYECKUE KPU3UCHI Iponuioro. [Ipuunnel n
CJIEICTBUS MAacCCOBBIX BbIMHpaHUil. COBpPEMEHHBIN 3KOJIOTMYECKUM KPU3HUC, €ro

ocobenHoctu. [Ipobnema coxpanenus: 6uopaznooOpasusi Ha 3emIie.



CoBpemeHHas cuctema opranudeckoro mupa. [IpuHImnIb Kiaccuduxau
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu:

[Moptpetsi: ®. Peau, JI. Cnamnannanu, JI. [Tactep, W.M. MeuyHukos,
AWM. Onapun, . Xongein, ['. Mémnep, C. Munnep, I'. FOpu.

Ta6muier 1 cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. Ilactepa mo
U3YUYEHUIO camMo3apoxaeHus xku3Hu», «Cxema ombita C. Mumiepa, I'. FOpu»,
«JTanbl ~ HEOPraHWYECKOW  3BoMouUM»,  «l'eoxpoHosorMueckass  mIKajiay,
«HavanbHble 3Tanbl OpraHUYECKON HBOIIOLMNY, «Cxema o0pa3oBaHUs SyKApUOT
nyTéM cumoOuoreHeza», «Cucrema XUBOM NpuUpoab», «CTpoeHHE BUPYCA»,
«Apomopdosbl  pacreHuit», «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJIOPOCINY,
«MHoroxkJieTounble Boaopocin», «Mxm», «llanoporHukm», «l'om0ceMeHHBIE
pactenus», «Opraisl UBETKOBBIX paCTeHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmmey, «Kumeunomnonoctueie», «llnockue
yepBu», «YneHuctoHoruey», «PwiObl», «3emMHOBOAHBIEY, «lIpecMbikaromuecs,
«IItney, «Miekonurarommuey, «Pa3BuTue xu3HU B apXeuckoun spe», «Pa3putue
KU3HU B TPOTEPO30MCKOM 3pey, «Pa3BUTHE XKU3HM B NAIEO30HMCKOM 3pey,
«Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuUTHE )KU3HU B KaWHO30MCKOM 3pe»,
«CoBpeMeHHasi CUCTeEMa OPraHUYECKOTr0 MUPay.

OGopynoBanue: repObapuM pacTEeHUN pa3IUUHBIX OTHEJOB, KOJIJIEKIIUU
HAaCEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH
WTJIOKOYKHX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIL U 3BEPEN, KOJIEKIIUN
OKAMEHEIJIOCTEM, TIOJE3HBIX HCKOMAEMbIX, MYJSIKHA OPraHUYEeCKUX OCTaTKOB
OpPraHU3MOB.

Buptyanbnas nabopatopHas padora «MojenupoBaHue OnbITOB Musiepa—
Opu 1o wu3ydeHnto aOWOTEHHOTO CHUHTE3a OPraHUYECKUX COCIUHEHUU B
MEePBUYHOM aTMOchepey.

JlabopatopHass pabora «M3ydyeHue u oOmMMCaHHWE HCKOMAeMbIX OCTATKOB
JPEBHUX OPraHU3MOB).

[IpakTudeckas pabora «M3ydeHue o0cCOOECHHOCTEH CTPOEHUS pacTEeHUM



Pa3HBIX OT/IEIIOBY.

[IpakTueckas padbora «M3yyeHue oCOOCHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX.

120.7.5. Tema 5. [IpoucxoxaeHne 4ea0BeKa — aHTPOIIOTEHES.

Paznensl 1 3a7aun aHTPONOIOTUH. METO/IBI aHTPOTOJIOTHH.

CraHoBi€eHUE MPEACTABICHUN O MPOUCXOXKICHUU YelIOBEKa. PeaurunosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CXx0ncTBO UenoBeKa ¢ 5KMBOTHBIMU. CHCTEMAaTUYECKOE TIOJIOAKEHUE YEIIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMH:  CPaBHUTEINIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M00r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTINYMS YEIOBEKA OT KUBOTHBIX. [IpAMOXO0XKAECHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBrxkymue cuiibl (hakTOphl) aHTPOTIOTeHEe3a: OMOJIOTUYECKUE, COLUATbHBIE.
CooTHOLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTauU aHTpororeHe3a. PaHHue uyenoBeKOOOpa3Hbie 00E3bSHBI
(IPOKOHCYJIbI) U pPAHHKE MMOHTUIBI — OOIIHME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsIH U
JoJiei. ABCTpaJONUTEKN — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYAUM Tpyia. UeloBeK NPAMOXOISIINI U IIEPBbIM BBIXOJ JIOJEH 3a
npenensl Appuku. YenoBek reitenbOeprekuii — o0 npeiok HeaH 1epTaabCKOro
YEJIOBEKa M YEJOBEKa PasyMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIONHOTO KJMMaTa. YeloBeK pa3yMHBId COBPEMEHHOIO THIIA, JECHUCOBCKUN
YEJIOBEK, OCBOEGHUME KOHTHMHEHTOB 3a mpenenamu Adpuxu. [laneoreneruka u
najseoreHoOMHKa.

DBOJIIOLMSI COBPEMEHHOTO 4esioBeKa. EcTecTBeHHbIN 0TOOp B MOMYJIALIUSX
yenoBeka. MyTanmoHHbIN Tiponiece u noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. llonarue o pace. bonplime pacel: eBponeougHas

(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWIHAsS



(a3uarcko-amepukaHckas). BpeMss v myTH paccelieHHs 4YelIOBeKa IO IUJIaHETe.
EnnacTBO  yenoBeweckux pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpebl.
Bnusinue reorpaduueckoii cpensl u apeiida reHoB Ha MOPGOIOTHIO U (PU3HOTIOTHIO
YEJI0BEKA.

MexaucuuIuinHapHble  METoJbl B (u3WdYeckod  (OMOJIOTHYECKOM)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AQHTPOINOJIOTUST U MAJICOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJISAIUA. broconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanrie KOABOTIONMY OMOJTOTHUYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanuu:

[Toprpersr: Y. dapsun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabnuiel 1 cxembl: «MeToabl aHTPOIOJIOTUNY, «I 0JTOBHOM MO3T YEJIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeloBeKa M CKEJNET NIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J|BHKyIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLUOHHOE
IPEBO  4YEIOBEKa», «ABcCTpanonutTek», «YenoBek  ywmenwli», «YenoBek
MPAMOXOIAIININY, «JlenncoBckuii yenosek» «Heanaepranpusny, « KpomaHbOHIB,
«IIpenku yenoBeka», «ITanbl IBOJIIOLMHN YEIIOBEKA», «Packl UetoBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPEAMETOB MaTepHalbHOU
KyJbTYpbl ~TIPEAKOB 4YEJNOBEKa, penponaykiuu (dororpaduu) KapTuH C
MUQOJIOTHYECKUMU U OHUOJICHCKUMU CIOKETaMH TPOUCXOXKJEHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YelIoBeKa, MOJIETh
yeperna 4eJ0BeKa M yeperna IUMIaH3€, MOIeNIb KUCTH YEJI0BEKa U KUCTH IITMMIIaH3e,
MOJIEJIA TOPCA MPEIKOB YEIIOBEKA.

JlabopatopHass pabota «l3ydeHue OCOOCHHOCTEH CTPOCHHUSI CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

[TpakTuueckas pabota «3yueHne IKOJIOTHIECKUX aIallTAllN YEIOBEKAY.

120.7.6. Tema 6. Dkonorusi — HayKa O B3aUMOOTHOILIEHUSX OPraHU3MOB H
HAJOPTaHU3MEHHBIX CUCTEM C OKPYKAIOILIEH CPEIOM.

3apoxxaeHne u pa3Butue 3kojoru B Tpynax A. ['ym6onsara, K.®. Pynse,

H.A. CeBepuoBa, 3. I'ekkensa, A.Tencnu, B.H. CykauéBa. Pasznmensl u 3amaun



9K00TuU. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Meronsl 3konoruu. IloneBele HaOMIOAEHUA. DKCIEPUMEHTHI B SKOJOTHU:
npUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaU€HUE DOKOJIOTMYECKUX 3HAHUM JJIA  4YeJIOBEKa. OJKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NMpUPOoaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEJICHHUS.

JlemoHCcTpanuu:

[Toptpersr:  A. T'ymGonsar, K.®.Pynbe, H.A.CeBepuoB, 3.l 'ekkens,
A. Tencnu, B.H. Cykaués.

Tabmunpsl u cxemsl: «Pazgensl sxonorum», «Metoabl sKkosorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEeIb».

JIaGoparopHas padbora «/3yueHne MeTo 0B HIKOJIOTHUECKUX UCCIETOBAHUII.

120.7.7. Tema 7. Opranusmsl u cpesia OOUTaHuUS.

DKoJIorHuecKue (pakTopbl U 3aKOHOMEPHOCTH UX AercTBud. Kiraccuukanus
IKOJIOTUYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTpoIoreHHbIe. O01ue
3aKOHOMEpPHOCTH JAEUCTBUSL 3KojJormyeckux (akropos. I[lpaBuno muHUMyMma
(K. npenrens, FO. JTubux). TonepaHTHOCTh. DBPHUOUOHTHBIC W CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (aktopbl. CBeT Kak sKojoruyeckuid Qakrop. JlerictBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pPaCTeHHMII M KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CurHanbHas pojb CBETA.
doTonEepruoOaU3M.

Temneparypa kak skojoruueckuii ¢aktop. JleiicTBue TemrmepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxnocTts kak sxonoruueckuit daktop. [Ipucmocobrnenus pacTteHudt K
noJAJIep )KaHu0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

CpCI[BI oOuTaHuA OpraHuM3MOB: BOAHAasdA, HAa3€MHO-BO3AYIIHAA, ITIOYBCHHA,



IyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpraHuW3MeHHas.  DU3NKO-XUMUUYECKHE
0COOEHHOCTH cpefl oOuTaHust opraHu3MoB. [Ipucnoco6aeHss OpraHu3MOB K KU3HH
B Pa3HbIX cpeaax.

buonornveckne putrmbl. BHemHue W BHyTpeHHHE puUTMBL. CyTOUYHBIE U
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIJIOBUM KU3HU.

XKuznennsie Qopmbl  opranuzMoB. [lonaTtue o >ku3HEHHOM (dopme.
Kusznennsie PopMbI pacTeHUMN: NEPEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJIHOJETHUE TpaBbl. JKu3HEeHHBbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue  dakrtopel.  Buasl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHI[US, XUIHAYECTBO, CUMONO03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJECHCTBUN /IS CYIIECTBOBAHUSI OPraHU3MOB B Cpejie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpauuu:

Tabmuubr 1 cxembl: «Ixonoruueckue (axrtopbn», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEenIoKpoBHbIE
JKUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIC», «DU3MOJOTHUECKHE aJanTalluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOBY», «DBHOJOTHYECKHE PUTMBDY,
«Kuznennble popmbl pacTeHuil», « KuzneHHbie (hOpMbI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO JIecay, «IDKOCHUCTEMA XBOMHOro jeca», «llemm nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHuus», «CumMOno3y,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTEHUN U JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX UM TEHEBBIHOCIWBBIX PACTEHUM, CBETOIOOMBBIC, TCHEIIOOUBLIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHHS, TepOapru U KOJUICKITUU TETUIOTIOOMBBIX,

3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTULl U 3Bepeid, repOapuu



pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpejaax,
repOapu U KOJUICKIMM pACTEHUH M IKUBOTHBIX, OO0JalalOMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKH3HU, repOdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3TMYHBIX OMOTUYECKUX B3aUMOCHCTBUSAX.

JlabopatopHass pabora «BbIsBIEHHE TPHUCTIOCOOJICHHA OPTaHU3MOB K
BIIMSIHUIO CBETA.

JlaGopatopHass pabota «BbIBICHHE MPUCIIOCOOJICHUN OpPraHUu3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopHast pabota « AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HbIX
MECT OOUTaHUS.

120.7.8. Tema 8. DKoJIOTHS BUJIOB M MOITYJISIIHA.

OKOJIOTUYECKHE  XapakTepucTuku  nomynsuuu.  [lomynsiums — kak
Oononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeIM TMOMYJISIUU: YUCIEHHOCTb, ILUIOTHOCTD,
BO3pAacTHasT M TOJIOBAas CTPYKTypa, POKIAEMOCTb, HPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

Dkoyioruyeckasi CTpykrypa nomyssiuud. OleHKa YUCICHHOCTH TOMYJISIIUU.
JAvHaMuka monyiasiuMu U €€ peryssiius. bHoThYecKuid MOTEHUHANl MOMYJISIUU.
MopenupoBaHue qTuHaMHUKU nonyJsiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIIAN.
KpuBbie BbDKMBaHMS. Peryinsius YUCICHHOCTH TOMYJISIIUN: poyib (PaKTOPOB,
3aBUCSIINX W HE 3aBUCSIINX OT MJIOTHOCTU. JKOJIOTMYECKHE CTPATETUN BUJIOB (T- U
K-ctparerun).

[Tonsitue 06 sKoJIOrMUecKoi HUIIEe BUAA. Mectoobutanne. MHOromMepHas
MoJiesb dkosornyecko Humu .M. Xatunncona. PazmMepsl 3K0JI0rnyecKkon HULIN.
[ToTeHuManbHas U peaTu30BaHHAas HUIILIY.

Bua kak cucrema momyinsiiuii. Apeanbsl BUIOB. Buabl U MX >KU3HEHHbIE

CTPAaTCTHu. ODKOJIOTHYECKNE DKBUBAJICHTHI.



3aKOHOMEPHOCTH TIOBEJIEHUSI W MUrpaluid KUBOTHBIX. buonoruueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JlemoHCcTpanuu:

IToptpet: .M. XaTunHCOH.

Tabmuubl W CcXeMbl: «JKOJOTUYECKUE XAPAKTEPUCTUKU TOIMYIISIUN,
«IIpocTpancTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyysiun», «CKOPOCTh  3aceleHusi MMOBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opraHuzMamn», «Mogeib 3kosiornaeckor Humu .M. XaTauHcoHay.

OGopynoBaHue: repOapuu pacTeHUM, KOJUICKIIUN )KUBOTHBIX.

Jlaboparopnas padota «IIpucnocoOiaeHus ceMsiH paCTEHUN K paCCEICHUION.

120.7.9. Tema 9. Dxonorusi cCOOOIIECTB. DKOJIOTHIECKUE CUCTEMBI.

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. Cszu Mexay
OopraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cucteMa (A.Jl. Tencnu). DyHKIMOHATIBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [1ouBbI ¥ Wbl B 3KOCcUcTeMax. KpyroBopoT BEIIeCTB 1 MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelud  JKOCUCTEMbl. buomMacca U TPOAYKIMSL.
DKOJOTUYECKUE TUPaMU/IbI YU CEN, OMOMAacChl U SHEPTUH.

HarmpaBneHnnbie 3aKk0HOMEpPHBIE CMEHBI COO0IIECTB — CyKileccuu. [lepBuunbie
U BTOPUYHBIC CYKIIECCUM M HMX MPUYUHBI. AHTPOIOTE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[IpupoHBIE DKOCUCTEMBI.

AHTpPOINIOTEHHBIE JKOCHCTEMBI. Arpo3kocucTtema. ArpoiueHo3. Paznuuus
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypb6o3kocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOosKocucteMm. [opojckas
braopa wu dayna. CuHa"Tpomnmzamusi TOpOACKON ¢ayHbl. buonormdeckoe wu

X035CTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEpPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOICHCTBHI OPTaHU3MOB B
skocuctemax. [lepeHoc PHEpruM U BEUIECTB MEKIY CMEXKHBIMH SKOCHCTEMaMH.
Y cTourBOCTh OPraHU3MOB, MOMYJIALUNA U 9KOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U
AHTPOITOT€HHBIX BO3JCUCTBHI.

MeTon00THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX 3KOCUCTEM.

JlemoHcTpanuu:

[Toptpet: A. /1. Tencmu.

Tabmuuer u  cxembl:  «CTpykTypa  OHoOlleHO3a»,  «IKOcHCTEeMa
HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPYIIIBI OPTaHU3MOB B JIKOCHUCTEME», «KpyroBopoT BEIIECTB B JKOCHCTEME,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YUCEID»,
«IKonorudeckas mupamMuaa OMOMAacCh», «IKOJIOTHYECKass MUpaMua SHEPTUNY,
«O06pazoBanue 6onoTay, «IlepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Moce
noxkapa», «9KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemecTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: TepOapun pacTCHHM, KOJUICKIIMA HACEKOMBIX, dydesa ITHIL
U 3BepeH, repbapuu KyJbTYPHBIX M JUKOPACTYIIUX PACTCHUH, aKBapUyM Kak
MOJENb IKOCUCTEMBL.

[IpakTtuueckas padora «M3yuenue u onucanure ypooIKOCUCTEMBI.

JlabopatopHass paborta «M3ydeHwe pa3HOOOpa3us MEIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

DKcKypcusi « DKCKypCcHsl B TUIIMYHBIA OMOreoneHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

OKCKypeusi «IKCKypcUs B arpo’KOCHUCTEMY (Ha MOJE€ WU B TEIJIMYHOE
XO3SMCTBO)».

120.7.10. Tema 10. buocdepa — rinodbanbHast SKocucTeMa.

buocdepa — oOmeruranerapnas 06o0m0uka 3eMiu, TA€ CYMIECTBYET WM
CyIIeCTBOBaJIa *U3Hb. Pa3BuTHE npeacTaBieHuii o ouocdepe B Tpyaax . 3rocca.
VYuenne B.W. BepHanckoro o 6uochepe. Obmactu 6mnocdepsl u eé coctan. JKupoe

BeIECTBO Orochephl U ero PyHKIUY.



3aKOHOMEPHOCTH CyIiecTBOBaHUs Ouocdepsl. OcobeHHocTn 6nochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIECTB U OMOT€OXUMUYECKUE IIUKJIBI (YIiiepoaa, a30Ta). PUTMUUHOCTS SIBIEHHUI B
onocdepe.

3oHaneHOCTh OHOchepbl. [lonstue o Ouome. OCHOBHbIE OMOMBI CYIIIU:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECa, BRICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U PyHKIHUS )KUBBIX CUCTEM, OLICHKA UX PECYpPCHOTO MOTEHIMaa
1 OnocepHbIX PyHKIUI.

JlemoHCcTpanuu:

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

Tabmuupr u cxemol: «l'eochepsr 3eminy», «KpyroBopoT azora B mpUpoAe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopoga B HPUPOJIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIE OMoMbl cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanueiii jgec», «IILIMpoKoINCTBEHHBIN
nec», «Crenb», «CaBanHay, «IlyctbiHsy, « Tponnueckuit gecy.

O6opynoBanue: rTepObapuM pacTeHUH pa3HBIX OHOMOB,  KOJIISKITUH
YKUBOTHBIX.

120.7.11. Tema 11. YUenoBek u okpy:karomiasi cpea.

DKOJIOTUYECKUE KpHU3UChl M WX MpUYUHBL. Bo3zaeiicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. I3meHenue knumara.

AHTpPOIIOTEHHOE BO3JECHCTBUE HA PACTUTEIBHBINA U )KMBOTHBIN MUp. OxpaHa
pPacCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300JI0THYECKHUE TaPKHU.

OCHOBHbBIE TPUHLHIBI YCTOMYUBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOJIBI.

PanmonansHoe IIPUPOAOII0JIB30BaAHNC u COXpaHCHHUEC OMOJIOTMYECKOTO



pazHooOpasust 3emum. OOmuMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUUYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIEICTBHUA.

Pa3BuTHEe METOIOB MOHMTOPUHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX
MPOIIECCOB.

JlemoHCcTpanuu:

Tabmuubr w  cxembl: «3arpsi3HeHue  atMochepbl»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiii  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIeNN YIPABISIEMOTO0 MUPAY.

O6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHU U )KUBOTHBIX KpacHoit
kHuru Poccutickon @eneparun, KpacHoi KHUTH perHoHa.

120.8. Ilnanupyemsbie pe3yabTaThl OCBOEHUSI MPOTPaMMBbI 1O OMOJIOTHH Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHuUs.

120.8.1. ®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4YaromMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JMYHOCTHBHIE,
MeTaIpeIMETHBIC U TIPEIMETHEIE.

B cTpykType TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH
BBIJICTICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHUE OOYYArOIIMMUCS POCCHICKOMN
IPaKIAHCKON UJIGHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINPEICNICHUI0, HaJu4Yhe MOTHUBAIIMKM K  OOY4YEHHIO  OHOJIOTHH,
IEJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHWH JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIAUIMN pPa3BUTHA OHMOJIOTHYECKOTO
3HaHWs, TOTOBHOCTh W CIOCOOHOCTH OOYYaromIMXCsl PYKOBOACTBOBATHCSA B CBOCH
NEATeTLHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, TMPUCYIIAMH CHCTEME
OMOJOTUYECKOTO  O0pa3oBaHUs, HAIWYUE MPABOCO3HAHUS  DKOJOTUYECKOU
KYJbTYPHbI, CIIOCOOHOCTH CTABUTh LIEJIU M CTPOUTH )KH3HECHHBIC TIAHBI.

120.8.2. JInuHOCTHBIE pE3YyJIbTAaThl OCBOCHUS MPOTPAMMBI TI0 OUOJIOTHH
JOCTUTAIOTCSI B CIAWHCTBE Y4YE€OHOM M BOCIHUTATEIHLHON NESITEIBHOCTH B
COOTBETCTBHUH C TPAIWIHOHHBIMH POCCHHUCKUMHU  COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMU B O0IIIECTBE

npaBUJIaM WU HOPMaMH IIOBCIACHHA U CHOCO6CTBYIOT nmpooeccaM CaMOITIO3HAHUA,



CaMOBOCTIUTAaHHWS ¥ CaMOPA3BUTHSI, PA3BUTHUS BHYTPEHHEW IMO3WUIUH JIMYHOCTH,
MaTPUOTHU3MA U YBAKCHUS K 3aKOHY U TIPABOTIOPSIKY, YEIOBEKY TPY/a U CTapIIeMy
MOKOJICHUIO, B3aUMHOTO YBa)XXCHUS, OEPEKHOrO OTHOIICHUS K KYJbTYPHOMY
HACJICAUIO U TPaIuLKsIM MHOTOHAlMOHaJIbHOro Hapoaa Poccuiickon ®denepannu,
IpUPOJE U OKpY>KAIOIIeH cpefe.

120.8.3. JInuHOCTHBIE  pe3yJbTaThl  OCBOGHHMS  y4eOHOro  MpeaMeTa
«buonorusiy JOMKHBI OTpakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJCTBOBAThCS  C(HOPMHUPOBAHHONW  BHYTPEHHEW  MO3UIMEN  JIMYHOCTH,
CHUCTEMOW TICHHOCTHBIX OpHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX YyOCKICHUH,
COOTBETCTBYIOIIMX  TPAAWIMOHHBIM  IIEHHOCTSIM  POCCHUCKOTO  OOIIECTBa,
paclIMpeHne >KU3HEHHOTO OMBbITAa U OMbITA JIEATEILHOCTH B MPOIIECcCe peaan3aluu
OCHOBHBIX HANPaBJICHUN BOCITUTATEILHON IEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa)1aHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMK 00YyYaIOEerocs Kak akKTUBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIIECTBA;

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TIpaB W OO0S3aHHOCTEH, yBaKEHUE
3aKOHa W MPaBOTMOPSIIKA,

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JAESITEIBHOCTH TIPU CO3JTaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OMNpEAENATh COOCTBEHHYIO MO3UIMI0 IO OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YYUTBHIBATh B CBOMX JCUCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMU |
COIMAJTBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHCHHSI
y4eOHBIX, TIO3HABAaTEIbHBIX M UCCJICNOBATEILCKUX 3a7a4, YBAKHUTEIHHOTO
OTHONIICHUS K MHEHHUIO OIIMOHCHTOB TMPH OOCYXICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU JIEATEILHOCTH;



2) TaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU WJIEHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXKEHUA K CBOEMY HApOIY, YyBCTBA OTBETCTBEHHOCTH IEPEN
PonunoM, ropaocTu 3a CBOM Kpau, CBOXO PoauHy, CBOU SA3bIK U KYJIBTYPY, ITPOILIOE
Y HACTOSIIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACIICIUIO U TTAMATHUKAM IIPUPO/IBIL,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CITIOCOOHOCTh OIICHWBAaTh BKJAJ POCCHUHUCKMX YUYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujenHas yoekaEHHOCTb, TOTOBHOCTh K CIyKEHUIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSI:

OCO3HaHME JIyXOBHBIX IIEHHOCTEN POCCUMCKOr0 HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CITOCOOHOCTh OIICHMBATh CHUTYallUI0 M MPUHMMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusiMu Hapo10B Poccuu;

4) 5CTETUYECKOI0 BOCITUTAHU:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JAEHUCTBUS )KUBOW IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOU JIUYHOCTH;

5) ¢pu3HUecKOro BOCIUTAHU:

MMOHMMaHUE W pealn3alys 3J0pOBOro M 0Oe30MmacHoro oobpasa >XKH3HU

(3m0poBO€  TIMTaHHWE, COONIOJIEHUE TUTMEHUYECKUMX TpaBWJI W HOPM,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXA, PETyJspHAs (Qu3nIecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH TPaBWJI WHAUBUIYAIBbHOTO M KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYalIMAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HaHMWE MOCJIECTBUNA U HEMPUSITHS BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyI0OBOTO BOCITUTAHHS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMN
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyO JEATEIbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 9KOJIOIMYECKOT0 BOCITUTAHHS:

AKOJIOTUYECKH 11eJIecO000pa3HOe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
JKU3HU Ha 3emile, OCHOBE €€ CYIeCTBOBAHUSI;

MOBBIIICEHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOPETEHHUE OINBITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKHM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYXarOUIEH CPEeIbL;

OCO3HAHHWE TJIOOAIBHOTO XapaKkTepa AKOJOTHYECKUX TPOoOIeM M MyTel HuX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YYCHUH OHOJIOTUU
3HAHWST W yMEHUS TPU PEIICHHH TMPOOJIeM, CBSI3aHHBIX C PAIlMOHAIBLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHUE  TpaBW  TOBEACHUS B TMPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJOB,

AKOCUCTEM, Orochepsl);



AKTUBHOE HENPHUATUE JICUCTBUM, MPUHOCIIIMX BpPEI  OKPYXKAIOLICH
OPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIE/ICTBUS MPEANIPUHUMAEMBIX ACHCTBUHN U NMPEIOTBPAIATh UX;

HaJM4HE PA3BUTOrO SKOJOTUYECKOTO MBILIIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOM, KOMMYHUKATUBHOM U COIMATIBHOU
IIPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOUN AESITEIBHOCTU 3KOJIOTUYECKON
HaIPaBJICHHOCTH;

8) IIeHHOCTH HAYYHOTO TTO3HAHUS:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKU M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA JAMAJIOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YUTATEIIBCKOM KYJIBTYPbl KaK CpPEICTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHue cneuu(pukd OHOJOTMM KaK HayKH, OCO3HaHHUS €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NPEACTaBICHUST 00 OKpYXKarolIeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH MpodiemM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXJIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU ISl COBPEMEHHOM IMBUIIU3ALINN:
o0ecrieueHnss HOBOTO YpPOBHS Pa3BUTHS MEIULMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pellaTh pPECypcHble  MpOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIEM U
o0ecrieyeHuss  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pallOHAJIbLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUH OUOJIOTUYECKUX 3HAHUUW B LEISIX
NOBBIICHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydYarommxcs, GopMHPYyEMO

IPU U3y4YEeHUU OUOJIOTHH;



MOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONh30BaTh TOJydaeMble 3HAHUS I aHand3a |
OOBSICHEHHSI SIBICHUH OKPYXKAIOIIETO MUpPAa M MPOUCXOISIINX B HEM M3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIC 3aKJIFOUCHHS HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIPHO HCIIOh30BaTh OMOJOTHYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HaHWE IICHHOCTH HAyYHOUW JEeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATSIPHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh W  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHHI0, K AKTHUBHOMY IOJIYYCHHIO HOBBIX 3HAHUW MO OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

120.8.4. B mporiecce MOCTMXKEHHS JHMYHOCTHBIX pE3YyJIbTATOB OCBOCHHS
OOy4YaroIMMHCSL MPOTPAMMBbI CPEAHEr0o 00IIero o0pa3oBaHUsl y 0O0Yy4YarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, TIPEAIOIar aFOTIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJITFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIFOYAIOIICH CTpEMIICHUE K IOCTHYKCHUIO TSN |
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh TOHUMATh SMOIMOHATHPHOE COCTOSTHHE
JIPYTUX, YUYUTHIBATH €T0 MPHU OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPSKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB,  BKJIOYAIOIIMX  CIOCOOHOCTh  BBICTPAWBAThH

OTHOHICHHA C OAPYTHUMHU JIIOAbMU, 3a6OTI/ITBC$[, ITPOABJIATE MHTCPCC U Pa3pClIaThb



KOH(JIUKTHI.

120.8.5. MeranpenMeTHble pe3yJabTaThl OCBOCHHUS Y4YeOHOTO MpeaMeTa
«buonorusi»  BKIIOYAIOT: 3HAuYMMble JJii  (OPMHUPOBAHUS  MHUPOBO33PEHUS
o0yJaromuxcs MeXIUCUUIUIMHAPHBIEC (MEXIIPEIMETHBIE) OOIICHaYYHbIE TTOHSATHS,
OTpaXkarolllue IEeJIOCTHOCTh HAay4YHOW KapTUHBI MUpa U CHeuudUKy METOOB
MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SIBJICHUE,
MPOILIECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeopusl, HCCIEAOBaHHME, HAONIOJCHHE, W3MEPEHHE, HKCIEPUMEHT U JIpyrue);
yHHUBEpCaJbHble y4eOHbIE JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,
PETYJISTUBHBIE), 00ecIreynBarone (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M  COLMAJIbHOM KOMIIETEHIIMM OOYyYaroUuXxcs; CIIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
MI03HABATEJILHOM U COLIMAIBHOM MPaKTUKE.

120.8.6. B pesynbrare m3ydeHus: OMOJIOTMM Ha YPOBHE CPEIHETO OOIIETro
oOpazoBaHust y oOyyatomerocsi OyayT chOpMUPOBAHbI  IMO3HABATEJIbHBIC
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE
NEHCTBUS, pPETYJSITUBHBIE YHHUBEpPCANbHBIE Y4YeOHbIE JIEHCTBHUS, COBMECTHAas
NESITEIBHOCTb.

120.8.7. MeranpeaMeTHbIE pPE3yJIbTaThl OCBOCHHUS MPOTPaMMBbl CPEIHETO
oO1ero o0pa3oBaHMsl TOJKHBI OTPAXkKaTh:

120.8.7.1. OBnanenne yHUBEPCATBHBIMU YyYE€OHBIMH TIO03HABATEIHLHBIMU
JNICUCTBUSIMHU:

1) 0a30BbIC JJOTHYECKUE ICHCTBUS:

CaMOCTOSITENNbHO  (hOpMyTHpOBaTh W aKTyalH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPHUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cUHTE3a, CPaBHEHUSI, KjIaccu(uUKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBAThH

CBSI3U C IPYTUMH MOHSTUSAMH );



OTpeNeNsaTh IeNU JEATEIBLHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUU UX
TOCTHKCHHSI, COOTHOCUTD PE3YJIhTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHA IIEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATHS JUIsl 00bsACHEHHsI (DaKTOB U SIBIICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKUE paCCyXJIeHUs (MHAYKTHBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYTTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeAcCTBa  JUIsl  MPEACTABJICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaK)Xe IPOTUBOPEUHI PA3HOTO PO/, BEISBICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaM3a UMEIOIINXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JEATEIHHOCTb, OLIGHUBAaTh COOTBETCTBHE
pe3yNbTaTOB LIENSM, OLIEHUBATH PUCKH TOCIEICTBUHN NEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSX  PEAIbHOTO,
BUPTYAJIBHOTO W KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIeM;

2) 0a30BbIC UCCIICIOBATEILCKUE ICHCTBHS:

BJIa/ICTh HABBIKAMH Y4EOHO-MCCIIE0BATEIHCKON U MTPOCKTHOM ACSITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS IPAKTHICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIh30BaTh PA3JIMYHBIE BHUJBI JCATEIBHOCTH TIO TMOJYYCHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlMH, NPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COIMATBHBIX TTPOEKTOB;

dbopMHUpOBATH HAYYHBIN TUII MBIITUICHHS, BIaI€Th HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMH U METOaMHU;

CTaBUTh U (OPMYyJIHpPOBaTH COOCTBEHHBIC 3a/la4yl B 0Opa30BaATEIHHOU

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAIlHAX



BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBSA3M M AaKTyaJH3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PelIeHus, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJNYyUYEHHBIE B XOJE pEIICHUS 3aJaddl pPe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYULIECTBJISITh II€JICHANPABICHHBIN MOUCK MEPEHOca CPEJCTB M CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO W MPAKTUYECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE WJICH, MPEaraTb OpUrHHAIbHBIC MMOJXObI U PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMS;

3) pabota ¢ uHboOpMAaIUEHi:

OPUEHTHUPOBATKLCS B PA3IMYHBIX UCTOYHUKAX MH(OpMAIUK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW — JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIM3UpOBATH
UH(OPMAITUIO PA3IUYHBIX BUJIOB U (HOPM TIPEACTABICHUS], KPUTUUECKHU OIICHUBATDH
e€ IOCTOBEPHOCTh ¥ HEMIPOTHBOPEUYUBOCTD;

(opMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METObI MIPU MOUCKE U
otbope Ouosornueckoi MHMOpMaIMKM, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIIOJIB30BaHMUs Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMy  MpeICTaBICHUS
Oronornyeckor HHPpopMaluu (CXeMbl, rpapuKu, IMaArpaMMbl, TAOJIULIBI, PUCYHKHU U

Jpyroe);

UCIIOIb30BaTh HAy4HBIM SA3BIK B Ka4yeCTBE CpeJCTBa Ipu padore ¢



Oouonornueckoil uH(pOpMalUen: NPUMEHATh XHUMHUYECKHUe, (Qusnueckue W
MaTeMaTHYeCKUe 3HAKM | CHUMBOJBI, (OpMyIibl, a0OpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH;

BJIaJ€Th ~ HABBIKAMM  pAClO3HABaHMS W 3alIUThl  MHGOpPMAIIHH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

120.8.7.2. OBnanenue yHUBEpCAIbHBIMI KOMMYHUKATUBHBIMH JEHCTBUSMU:

1) oGmienue:

OCYIIECTBIISITH KOMMYHHKAITUH BO BCEX Chepax KU3HU, aKTUBHO yUaCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY 0OCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXKIACHHUS OTHOCHUTEIbHO BBIINOJHEHUS MpeiasiaraeMoin
3aJa4M, YYUTBHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN PYTHUX YYACTHHKOB
JUaJIOTa WM JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOILIEHUS, NOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIQ/IETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS W B3aWMOJCUCTBUS, TOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MIPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTHYHO M3JaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BaAHHEM
S3BIKOBBIX CPEJICTB;

2) COBMECTHAS ICATEIbHOCTb:

MOHMMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMaHIHONW W WHAWBHYaIbHOM
paboThI IpU pelIeHUU OUOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHs TPYNIOBLIX (hOpM B3aUMOJIEHCTBUS MPHU pEIICHUH YIeOHOU 3a/1a4H;

BbIOMpATh TEMATUKy W METOIbl COBMECTHBIX NIEHCTBUH € YUYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

NpUHAMATh [I€Td  COBMECTHOW JIEATEIhHOCTH, OpPraHW30BBIBATH |
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,

pacnpeneniarh pojud € YYETOM MHEHHH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl



COBMECTHOI paboTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYAaCTHHKAa KOMAHIbI B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHUBAaTh HUAEH C IMO3ULIHH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOe TOBEICHUE B Pa3IUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

120.8.7.3. OBnaneHne yHuBEepCaIbHBIMU PETYJISATUBHBIMU JEHCTBUSMM:

1) camoopranuzanus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHMS [UJIS BBISBICHUS NPOOJIEM U UX
pelieHus: B )KM3HEHHBIX U yYeOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OHOJOTMYECKUX 3HAHUM II€JIEBbIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JICMCTBUSIX M MOCTYIKAaX MO OTHOLIEHUIO K >KMBON MPUPOJIE,
CBOEMY 37I0POBBIO U 3[J0POBBIO OKPYKAIOLIUX;

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBISATD
po0JIeMBbl, CTaBUTh U (POpMYIHPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBJSITh IUIAH pEIICHUS TPoOJeMbl C  YIETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHHE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IIUPOKOW 3SPYIULIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa30BaTENbHBIN H
KYJIbTYPHBIM YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JAESATEIbHOCTb,

OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BIIQJICTh HaBBIKAMHU  [IO3HABATENIBHOW  pe(ieKCMM Kak  OCO3HAHUS
COBEpIIIAGMbIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI peIEKCUU ISl OLEHKU CHUTYallud, BHIOOpA
BEPHOTO PCIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTBl JPYTUX TMpHU aHalM3€e pPe3yJIbTaToOB
NEeSATEeTLHOCTH;

3) npuHATHS ce0s U IPYTUX:

MIPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JTOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TPH aHAIW3€ pPe3yIbTaTOB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU JPYTOTo YeJoBeKa.

129.8.8. [IpeameTHBIe  pe3yJbTaThl OCBOCHUS COJEPKAHMUS  y4eOHOTO
npeameTta «buomorus» Ha yriay0aEHHOM ypOBHE OPUEHTHPOBAHBI Ha 00ECIIeUCHHE
npoduibHOro  oOydeHust  oOywaromuxcsi  Owosmormu. OHM  BKIJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN W MPeoOpa30BaHUIO 3HAHUM, BUJIBI JCSITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUM U MX MPUMEHEHHIO B PA3JIMYHBIX yUYEOHBIX, a TAaKXKE B
peanbHBIX KXU3HCHHBIX CUTyalusaxX. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHUsl.

120.8.9. IlpeameTHble  pe3yiabTaThl  OCBOCHHS  y4eOHOTO  MpeaMeTa
«bunonorus» B 10 Knacce JOKHBI OTPAKATH!

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECTE€ W pOJM OHOJOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTCCTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palroHAIBLHOTO
MIPUPOIOTIOIB30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onosoruu;

BIIQJICHNE CHUCTEMOW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIFOYAET:

OCHOBOITOJIararomuc OMOJIOTHYECKHE TCPMHUHBI W IIOHATHA ()KI/I3HB, KJIECTKA,



OpraHu3M, MeTadOoJIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHE TEOPUHU
(xknerounas Teopus T. [lIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHocT  T. Moprana), yuenuss (H.W. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOTO TOKOJEHUS, PACHICIUICHUs, YUCTOThl TaMeT, HE3aBHUCHUMOTO
HacinenoBanus [ Mennens, TroMONOrmyeckux psAAOB B HACJIEACTBEHHOU
n3meHunBoctu H.U. BaBunoBa), mpuHIUIIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMH HAy4YHOTO IO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaO0JII0ICHUE, SKCTICPUMEHT);

YMEHHE BBIICIISITH CYIIECTBEHHbBIC TPU3HAKU: BUPYCOB, KIETOK MIPOKAPUOT U
HYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHMM, JKMUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONIUX B OpPraHu3Max PacTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX
MPOLIECCOB: 0OMEHa BellecTB (MeTaboian3M), NPEeBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO | reTepOoTPO(PHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, YMOPUOTEeHE3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHA,
Pa3MHOXXEHUS,  HUHIUBUIAYAJIbHOTO  Pa3BUTUs  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHaABJIMBAaTh B3aWMOCBSI3M MEXKY OPraHOWJaMH KJIETKHM U HX
(GYHKIUSAMM, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX QYHKIUSIMU, MEXIY
OpraHamMM ¢ CHUCTEMaMH OPraHOB y pAaCTEHUH, *KMBOTHBIX M YEJIOBEKA M HUX
GYHKIUSAMH, MEXJIYy CHUCTEMaMH OpPraHOB M MX (PYHKUUSIMHU, MEXAY >STarnamu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (DEHOTUTIOM, (PEHOTUIIOM U
dhaxkTopamMu cpebl OOUTaHUS;

YMEHHE BBISBIISITh OTJIMYUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM UHUCIIC

paCTEHUI, )KUBOTHBIX U YEIIOBEKA;



YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JJIS JOKAa3aTelbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yYMEHUE peraTh OMOJIOTHYECKHE 33/1a49H, BBISBIISATH MPUIUHHO-CJICICTBCHHBIS
CBSI3U MEXKJy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbl M MPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOJNHATH JabOpaTOpHBIE W TMPAKTUYECKHE PabOThI, COOIOMATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THIOTE3bI, TPOBEPATh HX OKCICPUMEHTAIHLHBIMHU
cpenctBamu, GOPMYIHpPYS IEb WCCICIOBAHUSA, AHATU3UPOBATH ITOTYUYEHHBIC
pe3ybTaThl U JEaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B yUe€OHO-HCCIIEIOBATEIILCKON paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHUusX;

yMEHUE OIICHHBATh ITHUYECKUE AaCIMEKThl COBPEMEHHBIX HCCIICIOBAHUN B
00J1acTH OMOJIOTUN ¥ MEAUIIMHBI (KIIOHUPOBAHKE, ICKYCCTBEHHOE OTUIOJ0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

yMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyiayied mpodeccrnoHanbHOU
JEATEeIbHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIyOJsTh MO3HABATEIbHBIN
WHTEpEC, HAPABJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH podeccuun u
MPOJOKEHNE OHOJIOTUYECKOTr0 OO0pa3oBaHUs B  OpraHu3alUsiX CpeIHEro
PO eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.

120.8.10. IlpenmeTHble  pe3ysibTaTbl  OCBOEHUS  y4eOHOro  MpeameTa
«buonorus» B 11 kiacce 10KHBI OTpaXkaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECTE€ W pOJM OHOJOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMCHHOW €CTECTBCHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX

HpO6J’I€M qCJIOBCUYECTBA, a TaKXC B PCHICHHMHU BOIIPOCOB pallMOHAIBHOI'O



MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUUCKUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHE BJIQJCTh CHCTEMOW OWOJOTWYECKMX 3HAHWHA, KOTOpPAas BKIIOYACT
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U TIOHATUM (BHUJ, IKOCHUCTeMa, Owocdepa), OMOJOTHUUECKHE TEOPUH
(aBosronioHHast Teopusi Y. JlapBuHa, CUHTETUYECKAsE TEOPHUS 3BOJIIOIUHU), YUCHUS
(A.H. CeBeprioBa — 0 myTsx W HampapieHUsix 3Bojtonnu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecus [[. Xapau u B. BaitnOepra,
3apojwiieBoro  cxoncrea K.M. bapa), mnpaBuna (mMunumyma 1O. JluGuxa,
HKOJIOTUYECKON MHpaMHJIbl DHEpPrum), Trunoresnl (rumore3a «mupa PHK»
V. I'unbepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMU  HAy4YHOTO  IIO3HAHWS,
UCIIOJIb3YEeMbIMH B OMOJIOTHYECKUX UCCIEAOBAHUSIX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJICHHE, SKCIIEPUMEHT), CIOcoO0aMu BBIABICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHME BBIICNATh CYLIECTBEHHBIC TPU3HAKU: BHUIOB, OHOrEOIEHO30B,
PKOCUCTEM H OHocdepbl, CTAOMIM3UPYIOMIETO, ABMXYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aAJIIONATPUIECKOTO U CUMITATPUIECKOTO BUA000pa30BaHUs,
BIUSHUS ~ JBWKYIIUX  CHJ  DBOJIOIMM  Ha  TeHOQOHA  TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIlpaBICHUMN
HBOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHABJIMBATh B3aMMOCBSI3M MEXKIAY MPOIECCAMU DBOJIOLINH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMITIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMH K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYMTENBHBIE  TMPU3HAKKA  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3alMOCBSI3€H  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECU MECTHOCTH;

YMCHHUC HCIIOJIB30BaTh COOTBCTCTBYIOIIME apPryMcEHTEI, 6I/IO.HOFI/ILI€CKYIO



TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JOKA3aTEeNbCTBA POACTBA OPraHM3MOB pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPeJIbl OOMTAHUS, €TUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

yMEHUE pemiaTh OMOJOTUYECKUE 3a]Ja4H, BBISBIISTH MPUIMHHO-CIICICTBEHHbIE
CBSI3U MEXKJy UCCIIETyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI Y MPOTHO3BI HA OCHOBAHUHU MOJyUYEHHBIX PE3YyIbTATOB;

yYMEHHUE BBIMOJHATH J1a0OpaTOpHBIE U MpaKTUYECKUE paboOThl, COOJIIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIbHBIMU
cpeacTBaMH, (GOpMyJIupys LEJdb HUCCIEJOBAHMS, AHAJIU3UPOBATH IOJyUYECHHBIE
pe3yNIbTaThI U ACNATh BHIBOJIBL;

YMEHHME y4acTBOBaTh B yU€OHO-HCCIIENOBATENbCKON paboTe 1Mo OuoJioruu,
HKOJIOTUM U METUIMHE, NMPOBOJUMON Ha 0a3ze IIKOJIBbHBIX HAYYHBIX OOLIECTB, U
nyOJMYHO  TPEJACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHHUYECKHX
KOH(DepeHusx;

yMEHHE OIICHUBATh TUTIOTE3bI U TEOPHH O MPOUCXOKICHUH KU3HU, YETTOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ri100aabHBIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BbIOOP Oyayluei mpodeccuoHaIbHOM
JeSITEIbBHOCTH B 001acTH OMOJIOTUH, KOJIOTUH, PUPOJOTIONb30BAHMS, METUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIHCKOTO XO3MWCTBA, IMHIIEBOU
MPOMBINIJICHHOCTH, YIJIyONIATh TIO3HABATEIbHBIM HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
Ounonornyeckoro o0pa3oBaHMsi B OpraHU3ALMAX CPEAHEro NpodhecCUOHATBLHOTO U

BBICIIIETO0 0Opa30BaHUSI.



