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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma no yue6HoMy nipeamety "buonorusa" (nanee - Ouosorus) Ha ypoBHE
cpenHero obmero obpa3zoBaHusi pa3padboraHa Ha ocHoBe DenepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O06 obpazoBanun B Poccuiickoit Deaepannm», PI'OC COO,
Konnermuu mnpenogaBanust ydeOHOro mpenMera «buomorus» W OCHOBHBIX
MoJIOKEHUH (efepanbHOil paboueli MporpaMMbl BOCIIUTAHMUS.

VYuebubiii npeamer «buonorus» yrimyO6naéHHoro ypoBHs wuszyudeHus (10-11
KJIACCHI) SIBJSICTCS OJTHAM W3 KOMIIOHEHTOB MpeAMeTHOW obOmactu «EcTecTBeHHO-
Hay4dHble npeameThy. CoriacHo nonoxerusM OI'OC COO mpodwmibHbIe YaeOHBIC
NpeAMEThl, H3y4yaeMble Ha YIUIYOJIEHHOM YpPOBHE, SBIAIOTCS  CIIOCOOOM
nuddepennpann 00yuyeHusl Ha YPOBHE CPEIHETO OO0Iero o0pa3oBaHUs U ITPU3BaHBI
00eCreyuTh MPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM OOIIUM,
cpemHUM MpodeCCHOHATBHBIM M BBICIIIMM O0Opa3oBaHHeM. B To ke Bpems KaKIbIi u3
ATUX YY4EOHBIX MPEAMETOB JTOJDKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHHE
o0pa3oBaTeNbHBIX, BOCHHUTATENILHBIX W Pa3BUBAIONIMX 3aJlay, CBSI3aHHBIX C
npodopueHTanueii 00ydJalmuxcss ¥ CTUMYJIHMPOBAHUEM HWHTEpeca K KOHKPETHOU
00JIacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, HKOJOTUEH,
TICUXOJIOTUEH, CITIOPTOM WJIH BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy nipeaMety "buonorus” na€t npeacraBieHue o UEIu U
3alayax u3y4deHus ydyeOHoro mnpeamera «buonorus» Ha yriayOiaEéHHOM YpOBHE,
omnpejeNsieT o0sA3aTeNbHOEe  (MHBApUAHTHOE) TNPEIMETHOE COJEpXKAHUE, €ro
CTPYKTYPHpPOBAaHHME II0 pa3fenaM | TeMmaM, paclpeieiceHue TI0  Kiaccam,
PEKOMEHIYeT IIOCIEAOBATEIbHOCT, HW3YUYEHHUS YYeOHOTO Marepuana ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro Ipoiiecca,
BO3pACTHBIX 0COOEHHOCTEH oOydaromnuxcs. B mporpamme mo 6uoniornu peaan3oBaH
MPUHITUIT TPEEMCTBEHHOCTH C U3YYEHHUEM OMOJIOTHMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, Ojarogaps 4eMy MpOCMaTPUBACTCS HAMPABICHHOCTh Ha IMOCIIEAYIOINISe
pa3BUTHE OWOJOTHYECKUX 3HAHWW, OPHUCHTHPOBAHHBIX Ha (HOpPMHUPOBAHHE
€CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS, HKOJIOTUYECKOTO MBIIILJICHUS,
MIPEICTABIICHU O 3JOPOBOM 00pa3e KU3HH, Ha BOCITUTAHUE OEPEKHOTO OTHOIIEHUS K
OKpY’Karoliel MpUpoJHON cpene. B mporpamMme mo OHOJOTHU TakKe MOKa3aHBI
BO3MOXHOCTH y4yeOHoro mpeamera «buonorusi» B peanuzauuu tpedoanuiit GI'OC
COO x mIaHUPyEMbIM JINYHOCTHBIM, METAIPEIMETHBIM U MTPEAMETHBIM PE3yJIbTaTaM
oOyueHrss W B (HOPMUPOBAHUH OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIHHOM
NEATETPHOCTH  OOYyYalomUXCs IO OCBOCHHMIO  COJEPKAHUS  OHOJIOTUYECKOTO
o0pa3oBaHus Ha YPOBHE CPEHEr0 O0IIEro 00pa3oBaHusl.

VYueOnblli npeameT «buosorus» Ha ypOBHE CpeaHEro oOIero oOpa3oBaHUS
3aBepiaeT OMoJoTuYecKkoe 00pa3oBaHKE B MIKOJIE M OPUECHTUPOBAH HA PaCIIMpPEHUE
U yriyOJieHue 3HaHUM 00y4arouxcs O KMBOM MpUpPOJe, OCHOBAX MOJEKYJISAPHOU U
KJICTOYHON OWOJIOTHH, SMOPHOJOTHH W OHOJOTHH Pa3BUTHUS, TCHETHUKH, CCJICKIIHH,
OMOTEXHOJIOTUH, FIBOJIFOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha yriayOJeHHOM ypOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYAIOMIMXCS K TMOCIEAYIONEMY MOJIYYCHHUIO



Ouonornyeckoro  oOpa3oBaHMsi B By3aX M OpraHu3alusix  CpEeIHEro
npodeccruonanbHoro oopazoBanusi. OCHOBY €ro COJEp)KaHMsI COCTAaBJISET CHUCTEMa
OMOJOTMYECKUX  3HAHWW, TOJYYEHHBIX NPU  H3YyYEHUHU  OOydarouuMUCs
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX DPAa3AENOB OHOJOTHM HA YPOBHE OCHOBHOTO
obmero oOpa3oBanusi, B 10—11 kmaccax 3TW 3HaHUS MOMYyYarOT pa3BUTHE. Tak,
pacCUIMPEHbl U YriyOJaeHbl OMOJOTUYECKUE 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOaXx,
OaKTepusiX, OpraHu3Me 4esioBeKa, OOIIUX 3aKOHOMEPHOCTSX YKU3HH, JOMOTHUTEIBHO
BKJIFOUEHBI OMOJIOTHYECKHE CBEACHUSA TNPUKIATHOTO M TOMCKOBOIO XapakTepa,
KOTOpBhIE MOKHO HCIOJIb30BaTh KaK OPUEHTHPHI JUIs TOCIEAYIOLIETO BBIOOpa
npodeccun. Bo3MmoxkHa  Takke ~ HMHTErpanusi OWOJIOTMYECKUMX  3HAaHUUA ¢
COOTBETCTBYIOIIUMH 3HAHUSIMHU, TOJIYYEHHBIMH OOYYaIOIUMHUCS TP U3YyUYEHUU
bu3UKY, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMy mpeametry "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIIM U 3BOJIOLHUOHHBIN MOIX0bI K U3y4eHHIO Orosioruu. CorjaacHo
UM, H3Yy4arTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE I JKUBBIX CHCTEM
Pa3HOrO YPOBHS OpraHU3allMM, DBOJIOUMHA OPraHWYeCcKOro MHpa Ha 3eMile,
COXpaHEHUs1 OMOJOTUYECKOro pazHooOpasus mianetsl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJISIDHOM M KJIETOYHOW OHOJIOTMH, SMOPHUOJIOTUU U OUOJOTUH
pa3BUTHs, T€HETUKU M CEJEKUUH, OMOTEXHOJIOTMM M CHHTETHYECKOW OWOJIOTrHH,
aKTyaJM3UPYIOTCsl 3HAHUA OOydarluxcs Mo OOTaHUKE, 300JI0TUH, aHATOMMHU,
¢uznonorun uvenoseka. B 11 kiacce u3yuaroTcs 3BOJIOLMOHHOE YYE€HHE, OCHOBBI
HKOJIOTUH U YueHUe o buocdepe.

VYyeOnsii  mpenmer  «buosorus»  mpu3BaH ~ 00ECHEUUTh  OCBOEHHUE
00y4arolMMHUCs OMOJIOTMYECKUX TEOPUM M 3aKOHOB, MJEW, MPHUHLMIIOB U IPaBUIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPA, 3HAHUU O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX KJETKH, OpraHu3Ma, MOIYJISIHH,
OHMOLIEHO3a, PKOCHCTEMbI, O BBIJAIOMIMXCA HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTMH, MPUKJIAJAHBIX aCHEKTax OMOJOTMYECKUX 3HaHWil. Jlis
pa3BUTUS U TOJJIEpKaHMsS HHTEpeca OOydaroIIMxcsi K OWMOJOTMM Hapsiay co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepralia B COAEP>KaHUU MPOTPaMMBbI 110
OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBIICHUS W Pa3BUTHUS TOU
WM UHOW 00J1IaCTH OMOJIOTHH, BKIJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pelieHre BaXHEHINX OMOJIOTHYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Heab uzyuenust yaeoHoro npeamera «buosorus» Ha yrimyOiaéHHOM ypoBHE —
OBJIQZICHME  OOyYaroIIMMHCS  3HAaHUSIMHM O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHu3alliy >KMBBIX CUCTEM PAa3HOTO paHra ¥ MpUOOpEeTeHNUE YMEHUH MCIOIb30BaATh
9TM  3HaHUsA B  (GOPMHUPOBAHMM MHTEpeca K  OmpenenéHHoll  obiactu
poeCcCHOHANTLHON  JEATEILHOCTH, CBSI3AHHOW C OWOJOTHMed, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IJIs1 TPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa3oBaHus.

Hoctmxenne 1enu u3ydeHuss ydyeOHoro nmnpeamera «buonorus» Ha
yrayOnEéHHOM ypOBHE 00€CTIEUMBAETCS PEIICHUEM CIEIYIONINX 32124
e OCBOCHHE OOYyYaIOIIMMHCS CHCTEMbl OMOJOTMYECKUX 3HAHUM: OO0 OCHOBHBIX

OMOJIOTMYECKUX TEOPHUSIX, KOHLIETIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U



MIPaBUJIaX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY MHUPA;
O CTPOEHUHU, MHOTOOOpa3uu M OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTeM (KIIEeTKa,
OpraHu3M, TOMyJAlMs, BHUA, OWOTEONeHO3, Ouocdepa); O BBIJAIOIIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOyYaOIMMXCS C METOJAaMH TO3HAHUS JKHBOW TMPUPOJIBL:
UCCJIEIOBATENILCKUMU  METOJaMi  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OHOJIOTHH, SMOpPHOJIOTMM W OWOJOTUU Pa3BUTHS, TEHETHUKU U
CCJICKITNY, OMOTEXHOJIOTMM W CHHTETHYECKOW OWOJOTHH, TMajJeOHTOJIOTHH,
HKOJIOTHM); METOJAAaMH  CAMOCTOSITEJIBHOTO  MPOBEJACHUSI  OMOJIOTMYECKUX
UCCeIOBaHUM B Jlaboparopur U B mpupoje (HabmroleHue, HU3MEpeHUe,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHWE  OOYy4YaloIUMHCS  yYMEHHUSIMU:  CaMOCTOSITEJIbHO  HAXOJUTh,
aHaJM3UPOBATh U HUCIIOJIL30BaTh OUOJOTMYECKYI0 MH(OpPMAIMIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTMEH M CUMBOJMKOM; YCTAaHABIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M COLMAIBHO-D)KOHOMHUYECKUMU M  JKOJIOTHUYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOCH NIEATEIBHOCTH I10
OTHOILICHUIO K OKpY)Karoled NPUPOJHON cpelie, COOCTBEHHOMY 370pOBBIO U
3I0POBBIO  OKPYXKAIOLIMX JIIOJIei; OOOCHOBBIBaTH W COOMIOJATH  MEPHI
NpOQHIAKTUKNA MH(DEKIMOHHBIX 3a00JIEBaHU, MpaBUJia TOBEACHUS B IPUPOJE U
oOecrieueHus: 0€30MaCHOCTA COOCTBEHHOM JKU3HEACATEILHOCTU B UPE3BbIYANHBIX
CUTyallMsX [MPUPOJAHOTO UM TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y OOYYAIOUIUXCA MHTEUICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEU B
MPOIIECCE 3HAKOMCTBA C BBLAAIOIIMUMUCS OTKPBITUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, PEIIaeMbIMU €10 TpoOieMamMu, METOIO0JIOTUEH
OMOJIOTUYECKOTO UCCIIEIOBAHUS, POBEJCHUS AKCIIEPUMEHTAIILHBIX
MCCIICIOBAHUM, pelIeHus OMOJIOTMYECKUX 3aj1ad, MO/IEJIMPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTAHWE y OOYYAIOMIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW TPHUPOJAEC B
HeJIoM ¢ K OTACHbHBIM €€ OOBeKTaM U SBICHUAM; (OPMHPOBAHUE
HKOJIOTUYECKOMN, T€HETUYECKON TI'PaMOTHOCTH, OOIIEeH KYJIbTyphbl MOBEJCHUS B
MPUPOJIC; MHTETPAIIMHU €CTECTBEHHO-HAYUHbBIX 3HAHUM;

npuoOpeTeHrue  OOydYarolMMHCS  KOMIIETEHTHOCTH B pallMOHAJIbLHOM
MIPUPOIOTIOIL30BaHNN (COOJIO/IEHNE TIpaBWJI TMOBEICHUS B TMPHUPOJIC, OXPaHbI
BHJIOB, DKOCHUCTEM, OHoc(]ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 3JI0POBBS
OKpYXKarolux Jrojeld  (coOmojeHuss Mep TpoPUIaKTUKKA — 3a00JIeBaHUM,
obecrieueHue OE30MACHOCTU KU3ZHEACATEILHOCTH B UPE3BBIUAMHBIX CHUTYyaIUAX
NPUPOJTHOTO M TEXHOTEHHOTO XapakTepa) HAa OCHOBE UCIIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI U YMEHHI B MOBCEIHEBHOM KU3HH;

CO37[aHNE YCJIOBUH JJII OCO3HAHHOTO BHIOOpa OO0YUYaIOMIMMUCS WHANBUIY ATHBHON
oOpa3oBaTenbHOI TPAeKTOPUH, CIOCOOCTBYIOLIEH MOCIEAYIOIIEMY
npo(ecCHOHATLHOMY CaMOOIIPEIENIEHNI0, B COOTBETCTBUM C MHAMBUIYaTbHBIMU
WHTEpEeCaMu ¥ MOTPEOHOCTAMH PETHOHA.



OO01iee 4KCIIO YacoB, OTBEJACHHBIX HAa M3y4YeHHE OMOJOTUM Ha YriyOJIEHHOM
YpOBHE cpeaHero obimiero obpasomanusi, cocrapisieT 204 gaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZeI0).

Ot6op opranm3anuoOHHBIX (OPM, METOIOB H CPEACTB OOy4eHHS OWOJIOTHH
OCYILECTBISIETCS C Y4YETOM CHEIU(PUKUA €ro COACpKaHWS U HAMpaBICHHOCTH Ha
NPOJOJDKEHHE  OMOJIOTMYECKOro  o0pa3oBaHUs B OpPraHM3alUsAX  CPEJIHEro
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTENIbHBIM YCIIOBUEM MpU OOyYeHUH OMOJIOTUM Ha YTIyOJIEHHOM YPOBHE
SBIISIETCS. TPOBEACHUE JIA0OpATOPHBIX M MpakTHUeckux padbor. Takxke ywactue
OOy4YaronIMXcsi B BBITOJHEHUH TMPOEKTHBIX W Yy4e€OHO-HCCIIEOBATEIbCKUX PadoT,
TEMaTHhKa KOTOPBIX OIMpPEACNSIETCS] YYUTEIEM Ha OCHOBE MMEIOIIMXCA MaTepUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.

YUYET PABOUYEM IMPOI'PAMMbBbI BOCIIUTAHUS MBOY «'MMHA3US
Ne31»

[Tporpamma yuebGHOro mnpenmera «buosnorusi. ba3oBblii ypoBEHB» MOJHOCTBHIO
cornacyetcd ¢ [Iporpammoit Boctiutanust MBOVY «I'umnHazust Ne31».
JobpocoBecTHast paboTa y4yuTedss Ha YpOKEe, HalpaBlICHHAass Ha JOCTHUXEHUE
MOCTABJICHHOW BOCIHUTATEIBHOM LIE€NMH, TMO3BOJMUT OOydYaromeMycsi MOJy4YUTh
HEOOXOJMMbIE  COLMAIbHBIE  HABBIKM, KOTOpbIE MOMOIYT €My  JIydylle
OPUEHTHPOBATHCS B CJII0KHOM MHUPE YEJIOBEUECKUX B3aUMOOTHOILIECHUH, Y PEeKTUBHEES
HaJIaKUBAaTh KOMMYHHUKALIUIO C OKPY)KAIOIIMMHU, YBEpEHHee ce0si UyBCTBOBATb BO
B3aMMOJICCTBUM C HUMH, NPOJYKTUBHEE COTPYAHUYATH C JIIOABMHU Pa3HBIX
BO3pPACTOB U Pa3HOTO COLMAIBHOTO MOJIOKEHUS, CMEJIEe UCKaTh U HAXOAUTh BBIXO/IbI
U3 TPYIHBIX )KU3HEHHBIX CUTYyallUil, OCMbICIIEHHEE BHIOMPATh CBOM KU3HEHHBIN ITyTh
B CJIOKHBIX TIOMCKAX CYACThs 7151 ce0s U OKPYKAIOIIUX JIFOJEH.
Peanuzayusn neoazozuuecKkumu padomuukamu 60CRUMAMENbHO20
nomenyuana ypoKa npeononazaem cieoyroujee:
® YVYCTAaHOBJICHHE  JOBEPUTEIBHBIX  OTHOUIEHUH  MEXIy  IeJaroru4eckKum
pPabOTHUKOM M O0YYalOIUMHUCS, CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIHPHUSATHIO
oOyJarommmucsi TpeOOBaHMI ©  MPOCKO  TEAArorMYecKkoro  pabOTHHKA,
OPUBJICYCHUIO MX BHUMaHMs K 00CyXkJaeMoil Ha ypoke HH(pOpMaIuu,
aKTUBH3ALIMY TTO3HABATENLHOM €SI TEIbHOCTH;
e 1O0yXAeHHEe oO0ydalmuxcs CcoOMoaTh Ha YpPOKE OOILIETPUHATHIE HOPMBI
MOBEACHUS, NTpaBuiIa OOUIEHUSI CO CTapIIUMHU (TEe1arorn4yeCKUMHU pabOTHUKAMH)
U CBEpCTHUKaMU (0OyYaromMMHCS), NPUHIUIBI Y4YEOHOM JUCHUIUIMHBI U
CaMOOpIraHU3aLnu;
® [IpUBJICYCHHE BHUMAHUS OOYyYalOIIMXCS K IEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypOKax sIBJI€HUH, OpraHu3alus ux padoThl C MOIYyYaeMOl Ha YPOKE COLUAIBHO
3HaUMMOM MH(pOpMalell — HHHUIIMUPOBAHUE €€ OOCY)KJIEHMsI, BbICKa3bIBAHUS
OOy4YarOIIMMHUCS CBOETO MHEHHSI MO €€ TMOBOJY, BBIPAOOTKM CBOEro K HEW
OTHOULIEHUS;



® UCIIOJIb30BAaHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpX aHUs  y4eOHOro
npeaMeTa Yepe3 JAEMOHCTpAlUI0 00y4arouuMcs MPUMEPOB OTBETCTBEHHOTIO,
IPaXKIAHCKOTO TMOBEJCHUS, MPOSBICHUS YEOBEKOIIO0Us U 100pOCepIeYHOCTH,
yepe3 MmoA00p COOTBETCTBYIOUIMX TEKCTOB JUJIsl YTEHHUS, 3aqad ISl pelIeHHs,
MPOOJIEMHBIX CUTYAIMH JI71s1 00CYKICHHS B KJIaccCe;

® [IPUMEHEHHWE HAa YpPOKE HHTEPAKTUBHBIX (opM paldoThl C OOYyHArOUTUMUCH:
WHTEJUICKTYalbHBIX WUTP, CTUMYJHMPYIOUIMX I[O3HABATENIbHYI0 MOTHUBAIUIO
oOy4Jaronmxcs; MUIAKTUYECKOro TeaTpa, IJie IMOJIY4YEHHbIE Ha YpOKE 3HAHUS
OOBITPBIBAIOTCS B TEaTPAIbHBIX IOCTAHOBKAX; JHCKYCCHH, KOTOpBIE MJaroT
00y4aromuMcsi BO3MOXKHOCTh TNPHOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO
JMajora; TpynmnoBol padOThl WM padOThl B Mapax, KOTOPbIE y4aT KOMaHIHOW
paboTe 1 B3aUMOJICUCTBUIO C APYTUMHU JIE€TbMH;

® BKJIIOYEHHE B YPOK MWIPOBBIX IMPOIEAYP, KOTOpPhIE IOMOTAIOT TMOJIEPKATh
MOTHUBAIIMIO O0YUYaIOIMUXCS K MOJYyYEHUIO 3HAHUN, HAJAKUBAHUIO TMO3UTHBHBIX
MEXKIMYHOCTHBIX ~ OTHOIIEHWH B  Kjacce, TOMOTAlOT  YCTAaHOBJICHHUIO
T00poXxkeTaTeIpHON aTMOc(epbl BO BpeMs YPOKa;

e opraHm3anus medcTBa MOTHBUPOBAHHBIX M 3PYAUPOBAHHBIX OOYYAIOMIMXCS HaJ
WX HEYCMEBAIOIUMU OJIHOKJIACCHUKAMH, JAIONIETO UM COLMAJIBHO 3HAYMMbBIN
OTIBIT COTPYIHUYECTBA U B3AaUMHOMN TTOMOIITY;

® VHUIMHPOBAHUE U MOJAECPHKKA UCCIEOBATENILCKON AEATEIBHOCTH 00yYaroIuXcs
B paMKax pealM3alii UMU UHIAUBUAYAJIbHBIX U TPYIIOBBIX UCCIEIOBATEIbCKUX
IPOEKTOB, YTO JacT OOYyYaroIIMMCS BO3MOXHOCTh TPUOOPECTH HAaBBIKU
CaMOCTOSITENIFHOTO PEIHICHUS TEOPETUYECKOW TPOOJIeMbl, TeHEPUPOBAHUSA U
oopMIIeHUSI COOCTBEHHBIX UJIEH, YBAKUTEIBHOTO OTHOIICHHS K UY>KHM HICSM,
oQOopMJIECHHBIM B paboTax JpPYyrUX HUCCIE0BaTeNe, HABBIK MyOJIMYHOTO
BBICTYIUICHHUS TIepell ayIuTOpWeH, apryMEHTHPOBaHUS M OTCTaMBaHUS CBOEH
TOYKH 3PEHUSI.

Peanuzamus BoCIMTATENILHOTO MOTEHIMANIA YPOKa IMeJaroraMu-mpeaMeTHUKaMH
IpearnoiaraeT co3laHue aTMoc@epbl JAOBEPUS K YUUTENI0, UHTEpeca K IpPeaMETy;
OoTOOp BOCIHUTHIBAIOIIETO COJEP’KAHUS YpPOKa; HCIOJIb30BaHUE AKTUBHBIX (QopMm
OpraHu3aIy y4eOHO! NeTEIIEHOCTH Ha YPOKE.

Co3oanue ammocgepovl 0o6epus K yuumenio, unmepeca K npeomemy:

e HedopManTbHOE OOIICHUE YUUTENS U yUEHUKA BHE YPOKa;

® UCIIOJIb30BAaHNWE HA yPOKaxX 3HAKOMBIX JIETSM aKTyaJbHBIX MPUMEPOB U3 KHHUT,
MyJIbT(QUIBMOB, UTD;

® JCIOJb30BaHUE MOTEHIMANIa IOMOPA;

e OoOpaleHue K JMYHOMY OIBITY YYCHHUKOB,;

e BHHMaHHE K HWHTEpecaM, YBJICUCHHSIM, MO3UTUBHBIM OCOOCHHOCTSIM, yCIeXam
YYECHHUKOB,;

® TIPOSIBJICHHUE Y4acTHsi, 3200Thl K YUCHHUKY;

e coszfaHue (haHTa3UIHBIX MUPOB U BOOOPAKAEMbIX CUTYallUi HA YPOKE;

® CO3/laHUE NPUBJIEKATEIBHBIX TPAULIUNA Kilacca/KaOMHETa/ypoKa;



® [pU3HAHME OIIMOOK YUUTEIEM;

® TIATENbHASI IOATOTOBKA K YPOKY.
Omoop éocnumuleaiouiezo cooepicanus ypoKa:

® BKJIOYCHHUE B YPOK BOCIUTHIBAIOIIECH MHPOPMALIUK, OpraHu3anus paboThl C HEH,
noOyKJeHUE K 00CYKICHHIO, BBICKa3bIBAHUIO MHEHUH, (POPMYITUPOBKE

® COOCTBEHHOI'O OTHOIICHUS K HEH;

® TpUBIICYCHHE BHUMAHUS YUYEHHWKOB K HPABCTBEHHBIM MpoOJieMaM, CBSI3aHHBIM C
MaTepHaIoM ypOKa;

® TpUBJICYCHHE BHUMaHUs yYEHUKOB K IpoOieMaM oOIIeCTBa;

e eXeHeJenbHOe HucnonHeHue I'mvHa P® (mepen HayanoM MEpBOrO ypoka) B
COOTBETCTBHUH C TPEOOBAHUSAMU 3aKOHOATEIHCTBA.
Hcnonv3oeanue akmugHvlx popm opzanusauuu yueOHOU OeamenbHOCmU Ha

ypoke:

® UHTEpaKkTUBHbIE (HOPMBI OpraHU3alLUU ACATEIBHOCTU: Y4YEOHBIE JHUCKYCCHH,

BUKTOPHUHBI, POJIEBBIE, ICJIOBBIE U HACTOJIBHBIE UTPHI U T. I1.;

® OpraHM3aIys UCCIEA0BATEIBCKOW U IPOCKTHOU AEATEIBHOCTH YUEHUKOB.

COJEPXAHUE OBYUYEHUA
10 KVIACC

CopnepkaHre MNpOrpaMMbl, BBIIEIEHHOE KYpPCU80M, HE BXOIHUT B IPOBEPKY
rocyaapcTBeHHou uroropoi arrectanuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHass OMoONOrusi — KOMIUIEKCHasi Hayka. KpaTkas uctopust pa3Butus
ouonoruu. buonoruueckue Hayku U U3ydaemble UMU NpoOeMbl. DyHIaMEHTANbHBIE,
MPUKJIAJHbIE U TOMCKOBbIE HAYYHBIE UCCIEA0OBAHUS B OMOJIOTHH.

3HayeHue Ouosioruu B (OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. lIpodeccun, cBs3aHHble ¢ Ouosoruel. 3HauYeHHE OHOJOTUU B
IIPAKTUYECKOM  JEATEIBbHOCTH  4YEJIOBEKA: MEIULMHE, CEIbCKOM  XO35HCTBE,
IPOMBIUIEHHOCTH, OXPaH€e MPUPOJIBI.

JdemMoHcTpanuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JdapsuHn, V.
I'apsen, I'. Mennens, B. U. Bepnanckuit, 1. I1. [laBnos, . 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmupl u cxembl: «CBs3b OMOJIOTMM C ApyrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3YYEHHUE

JXKuBble cuctembl Kak npeaMeT u3ydeHust 0noaoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XMUMHUYECKOTO COCTaBa, IHUCKPETHOCTbh M LEIOCTHOCTb, CIIOKHOCTH H
YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3aLIMs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE.



YpoBHU OpraHu3alyy KUBBIX CUCTEM: MOJICKYJIAPHBINA, KJIIETOYHBIN, TKAHEBBIN,
OpPraHU3MEHHbIN, MOMYJSIUOHHO-BUIOBOM, SKOCUCTEMHbIH (OMOTre€OIIEeHOTUYECKHI),
ounochepnsrit. [Iporeccrl, mpoucxoasimue B KUBBIX cuctemMax. OCHOBHBIC MPU3HAKU
xkuBoro. JKu3Hp kak gopMa CymiecTBOBaHMs Martepuu. Hayku, n3ydaromue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alvH.

N3yuenne KuBBIX cUCTeM. MeTtoapl Ouojornueckoit Hayku. Habmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanu3. 1loHsTre o 3aBUCUMON U
HE3aBUCUMOW nepeMeHHou. [InannpoBanue skcriepumenta. [loctaHOBKa U MpoOBEpPKa
runotre3. Hynesas rumoresa. [lonsitue BeIOOpKM m €€ mocToBepHOCTH. Pazbpoc B
Ovonornyeckux JaHHbIX. OIlEHKa JIOCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTAaTOB.
[IprunHBI UCKAXKEHUS PE3YIBTATOB SKCIIepuMeHTa. [[OHITHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpaMu

Tabnmuupsl u  cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «bHOIOTHYECKHE
cucTeMbl», «CBOMCTBA JKMUBOM MAaTEPUN», «Y POBHU OPTraHU3ALUN KUBOWU IIPUPOIBI»,
«CTpoeHue KUBOTHOM KIETKW», «TKaHM IKHUBOTHBIX», «CHUCTEMBI OpPraHOB
YeJIOBEUECKOro opranusma», «buoreonenos», «buocdepa», «Metonbl uzyueHus
YKABOW MPUPOIBI».

O6opynoBanue: J1abopaTopHOe 00OpyAOBaHUE JJIsi MPOBEACHUS HAOIIOJACHUMH,
WU3MEPEHUN, DKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonab30BaHUE Pa3IMYHBIX METOAOB MPHU HU3YUECHUU
JKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Kinetrka — cTpykTypHO-(YHKIIMOHATbHAS €IUHUIIA KUBOT0. VICTOpUS OTKPBITHS
kietku. Paborer P. T'yka, A. JleBenryka. Kierounass teopus (T. IlIBann, M.
[IIneiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KIIETOYHON TEOPUH.

MeTtonbpl  MOJNEKYNSApHOM W KIETOYHOW  OWOJIOTHMH:  MHUKPOCKOIIHS,
xpoMarorpadus, 37aeKTpoPope3, METOJ MEYEHBIX aToMOoB, JuddepeHunansHoe
HeHTpUu(PyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue (hukcuposanHvlx Kiemok.

OnexTpoHHass  MuKpockonusa.  Kougokanenas — muxpockonus.  Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOID,
«Hcropus pazBuTH METOAOB MUKPOCKOTIUID.

OO6opynoBaHME: CBETOBOM MHMKPOCKOI, MHUKpOMpenaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

IIpakTuyeckass padora «l3ydyeHnme MeETOMOB KJIETOYHOW  OHWOJOTHH
(xpomarorpadusi, anekrpodopes, nuddepeHimanpHoe nenTpudyruporanue, [ILP)».

Tema 4. XumMmuueckasi opranu3anus KJIeTKH

XUMHUYECKUMN COCTAB KIIETKU. Makpo-, MUKpPO- U yJIbTPAMUKPOIIEMEHTHI. Boaa
U €€ poJIb KAK pPACTBOPUTEIS, pEarcHTa, y4acTUE B CTPYKTYPUPOBAHHUM KIIETKH,



TeIJIOperysiuud. MuHepanbHbIe BellecTBa KIETKH, UX Ouoyioruueckas posib. Poib
KaTUOHOB M aHUOHOB B KJIETKE.

Oprannueckue BelIeCTBa KJIETKU. buosornueckne mnosuMepsl. benku.
AMUHOKUCTOTHBIHCOCTaBOETKOB. CTpyKTypbl OenkoBoil Mosekynsl. [lepBuunas
CTpyKTypa Oenka, mNenTUaHAs CBsS3b. BTopuuHas, TpeTUYHAs, YETBEPTHYHAS
cTpyktypsl.  Jlenarypamusi.  CpoiictBa  OenkoB.  Knaccudukamuss — Oenkos.
buonorudeckue GpyHkunu 6eakoB. [Ipuonsi.

VYrneBoael. MoHOcaxapuibl, AUCaxapuibl, OJUTOCaxapubl U IMOIUCAXapPUIBL.
OOmuit  1aH cTpoeHus U (PU3UKO-XMMHUYECKHE  CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jluriunpl. T'mapodunpHO-TUIPOhOOHBIECBOMCTBA. Kiaccudukaiys JIUIUAOB.
Tpurnunepunbl, ¢Gochonunubl, BOCKH, CTepouasl. buonornueckue GyHKIUN
munuaoB. O0mmMe cBOMCTBa OMONOTMYECKUX MEMOpaH — TEKY4YecCThb, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennosesie kuciotel. JTHK u PHK. CtpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. [Ipunnun komruiementapuoctu. [Ipasmino Yapradda. Crpykrypa JHK
— ABoMHascnupaib. MecTtoHaxoxaenne u Ouosornueckue Qpynkuuu JIHK. Bunel
PHK. ®ynkuun PHK B kierke.

Crpoenue wmoisekynsl AT®. Makpospruueckne cBsizu B mosekyine ATO.
buonornueckue pynkunu AT®. BoccTtaHOBIEHHBbIE MEPEHOCUUKH, UX (YHKIMH B
Kietke. /[pyeue nyxneozuompugocgpamor (HT®@).CexsenupoBanue JJHK. Memoos:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOTNEOMUKU.

CrpykrypHas OHOJIOTHS: OMOXMMHUYECKHME W OUO(DU3NYECKUE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbI OMOMOJIEKY1. Modenuposanue cmpykmypbi
U yHKYUil OUOMONEKYT U UX KOMNIeKco8. KomnbvromepHulti Ou3aiin U 0peaHuyecKuti
cunme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptperst: JI. [Tomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknus, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacripeneiieHue XMMUYECKUX 3JIEMEHTOB B HEKUBOW IIPUPOJEY,
«PacnpeneneHne XUMHUECKUX 3JI€MEHTOB B )KMBOU MPUPOJIE».

Tabmuubr u cxemsl: «llepmoanueckass TabnMIIA XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHre MOJEKyJbl Bonb», «BellectBa B cocTtaBe opraHu3moB», «CTpoeHue
MOJIEKYJbl Oenka», «CTpyKTypbl O€IKOBOM MOJIEKyNnb», «CTpoeHHuEe MOJEKYI
yIaeBoA0B», «CTpoeHue MOJIEKyJI TUUI0BY, « HykiienHOBbIE KHCIIOTBDY, «CTpoeHHE
Monekyiasl ATO».

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlabopaTtopuasi padora «OOHapyXeHHE OEIKOB C MOMOIIbIO KauyeCTBEHHBIX
peaKIii».

JlabopaTtopHas padora «lccnenoBaHue HYKJIEHMHOBBIX KHCIOT, BBIIACICHHBIX
U3 KJIETOK Pa3JINYHBIX OPraHU3MOBY.



Tema 5. Ctpoenne u yHKIUN KJIETKH

Tunel  KJIETOK: dJyKapuoTHYecKas W mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.

CtpoeHne MPOKapUOTHYECKON KieTkd. KieTouHas cTteHka OakTepuii U apXew.
Oco0eHHOCTH CTPOCHHS TeTepOTPOGHOM U aBTOTPOGHOM MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKApPHOT B OMOIIEHO3aX.

Crpoenrie U (PYHKIIMOHMPOBAHUE SyKapUOTUUYECKOW KieTku. [Ima3zmaruueckas
MeMmOpana (mnasmanemma). CTpykTypa Mmiia3MaTuueckoil memMOpanbl. TpaHcmopT
BEIIECTB 4epe3 IUIa3MaTHUecKylo MeMOpaHy: nmaccuBHBIN (qud¢y3us, obnerdéHHas
muddys3ust), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM aKTHUBHBIM TPaHCHOPT).
[Tonynponuiiaemocts MemOpanbl. PaGoTa HaTpuii-kaaumeBOTo Hacoca. DHAOLUTO3:
NUHOIMTO3, (aromuTo3. Dx3o1uTo3. Knerounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PacTEHUM, TPUOOB.

[utomna3zma. I[lurto3one. LluTockener. JlBmkeHuenurTorasmMbel. OpraHouabl
kieTku. OqHOMEeMOpaHHbIE OPraHOUIbI KIETKH: 2HJoIuIazMatudeckas cetb (JI1C),
anmmapat [ompmku, JaM30COMBI, HX CcTpoeHue u (QyHkuuu. B3auMocssasb
OJTHOMEMOpPAaHHBIX OpPraHOWAOB KIeTKH. CTpOeHHE TPaHyIIPHOTO PETUKYITyMa.
Mexanusm nanpaenenus oenxos ¢ IIIC. CunTe3 pacTBOpuUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmagkuil (arpaHyssipHbINA) SHIOMIIA3MATUYECKUN PETUKYITYM.
CekperopHast ¢yHkuusa anmapata [onbmxu. Mooudurxayus 6Oenxkos 6 annapame
Tonvoocu. Copmuposxa 6enkos 6 annapame 1 onb0ocu. TpaHCTIOPTBEUIECTB B KIIETKE.
Bakyonu pactutenbhbix kieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KIETKH:  MUTOXOHIPHWH,  TUIACTHIBI.
IIpoucxoocoenue mumoxonoputl u niacmuo. Cumouoeenes (K.C. Mepeoickosckuui, JI.
Mapeynuc). Ctpoerre u (QYHKIIMM MUTOXOHApUM W TutacTui. IlepBuunsle,
BTOPUYHBIE U CJIOXKHBIE TJIACTHABI (POTOCHHTE3UPYIONTUX AYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanubie opranouabl kiaeTku CtpoeHue W (QyHKIMH HeMEeMOpaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocomsl. IIpomesicymounvle Qunamenmul.
MukpodunameHTsl.  AKMUHOBbIEMUKPODUIAMEHMBL. Mpiiieunsie KJICTKH.
AKmuHo8ble KOMNOHeHmbl HembluleuHblx Kiemox. Muxkporpyoouku. KietouHslii
nentp. CTpoeHWe W JABWKCHUE JKTYTHKOB W PECHUYECK. MUKpOTpyOOUKH
uutoruiasmel. LlenTpuons. benku, accoyuuposamHvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopnule benxu.

Anpo. OGonouka sipa, XpoMaTHH, KapuoOIIa3Ma, SAPBIINIKA, UX CTPOCHUE H
bynkuuu. SAnepHbiid  GenkoBbI  MaTtpukc. [IpocTpaHCTBEHHOE pacmoIOKEeHUe
XpoMocoM B uHTepda3sHOM sape. Jyxpomamun u 2emepoxpomamut. benku
XpoMaTUHA — THUCTOHBL. Jlunamuxa sdepHoil o0bOonouku 6 mumo3se. AHoephbiii
Mpaucnopm.

Knerounsie BmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.



Tabmuubl U cxeMbl: «CTpoeHME HYKapUOTUYECKOW KieTku», «CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHUE PacTUTENIbHON KIIeTKI», «CTpoeHHe MUTOXOHIPUNY,
«Anpo», «CTpoeHne NpOKAPUOTHIECKOUN KIETKNY.

OOopynioBaHHE: CBETOBOW MHKPOCKOI, MHUKpPOIpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpHABbHBIX KJIETOK.

Jlabopatopuass paGora «/3yueHue CTpPOEHUS  KIETOK  Pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnas pabGora «MccimenoBanue Iia3mMoiM3a W JIEIUIa3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3yueHue NBUKEHHUS IUTOIMIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NPeBpaLleHUe JHEPIHU B KJIeTKe

AccUMWIALIMS U TUCCUMHWJIALIMSL — JIBE CTOPOHBI MeTabonau3ma. Tumnbsl oOMeHa
BEUIECTB: aBTOTPO(MHBI MU TeTepoTpodHBIA. YyacTHEe KHUCIOpoAa B OOMEHHBIX
npolueccax. JHepreTuyeckoe odecreueHue KieTku: npeppaiieHue ATO B 0OMEHHBIX
npoueccax. DepMEHTAaTUBHBIM XapakTep peakUuil KIETOYHOro MeTadou3ma.
@depMeHTBl, HX CTPOCHHE, CBOWCTBA W MexaHu3M JeictBua. KodepMeHTsI.
OTnnunsapepMeHTOBOTHEOPTraHUYECKUXKATATM3ATOPOB. belKn-akTuBaTopsl U OEIKU-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATHBHBIX PEAaKUUN OT Ppa3IUUHbIX
(bakTopoB.

[lepBUuHBIA CHUHTE3 OpPraHMYECKMX BeEIIECTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKcueeHHbll Gomocunmes y oaxkmepuii. Ceemocoouparowjue
nueMeHmvl U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poiab XJIOpOILUIacTOB B IIpolEcce
dotocunrteza. CeroBass u TemHoBasi Gazpl. Pomoovixanue, Cs., Cs. u CAM-munsi
gpomocunmesa. [IpogyKTUBHOCTh (pOTOCHHTE3a. BiusHue pa3iauuHbIX (akTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTEepUH, KeIe300aKTepHuH, CepoOaKTepuu, BOJIOPOIHBIC
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Buael Opoxenus. [IpoaykTtsl OpokeHHMS W HX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBI KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl YHEPreTUYECKoro ooMeHa. [1oAroToBUTENbHBIHI
sTamn. ['Mukonmu3 — 6eCKUCIOPOAHOE PACUICINIEHUE TIIOKO3bI.

buonornyeckoe OKMCIEHUE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHUIl B
npoleccax Ouosiornueckoro okucienus. Lluknuyeckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. duepeus memopanno2o epaduenma npomonos. Cunmesz ATD:
paboma npomouuou AT®-cunmaszvl. IlpeumyinecTBa a’poOHOTO IMyTH OOMEHa
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdeMoHCcTpaMu

[Toptpersr: JIxk. Ilpuctimn, K. A. Tumupsazes, C. H. Bunorpauackuii, B. A.
Ourensrapar, [1. Mutuens, I'. A. 3aBap3uH.



Tabmuipel 1 cxembl: «DPOTOCHHTE3», «IHEpPreTUYecKril oOMeH», «buocuHTE3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynoBaHHE: CBETOBOM MHMKPOCKON, OOOpYIOBaHHWE I HMPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnas padora «/3yueHne KaTaqTUTHUECKONW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuass pabdora «M3yueHue (QepMEHTATUBHOTO  PaCHICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi  pa6ora «CpaBHeHHE  mporieccoB  (GOTOCHHTE3a W
XEMOCUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakuun MartpuuHoro cuHrte3a. [IpuHIUI KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpPUYHOIO CHHTe3a. Peanmu3anusi HacienCTBEHHOW HHQpopManuH. |'eHeTHYecKHit
KOJ, ero cBoictBa. Tpanckpunumss — wMarpuuHbli cuHte3 PHK. IlpunHiumne:
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACHUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stanbl. Yuactue TpancnopTHeix PHK B GuocunTese Oenka.
VYcnoBus OuocunTesa Oenka. KoaupoBanme amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasnenuss o cmpoeHuu eeros. OpraHuzanus reHoMma y
MPOKAPUOT M DYKapuoT. Perynsiuus akTUBHOCTH TE€HOB Yy MpOKapuoT. ['umoresa
onepona (®. XKako0, XK. Mano). Moznexkynapruvie mexanusmvl dIKCHpeCcuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomser eenos. Perynsius 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — Hekiierounble (OpPMBI KU3HU M OOJHMraTtHbie mapasuThl. CTpoeHue
MPOCTBIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIU YUKl
JIHK-cooepocawux  eupycos, PHK-cooepocawux eupycos, baxmepuogpazcos.
Obpammuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0o5eBanus yenoBeka, skuBoTHbIX, pactenuid. CITN, COVID-19,
COITMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6onvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouonocuyeckux oanuwlx. Hanomexunonoeuu 6 ouonozuu u meouyume.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JemoHcTpanuu

[Toptpetsr: H. K. Konbuos, . Y. IBaHOBCKUIA.

Tabnuiel 1 cxembl: «buocunre3 Oenka», «l'eHeTmdyeckuii koma», «Bupych,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJCIU BUPYCAy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslt 1nuki, ero mnepuoasl u peryisuua. HWHtrepdaza u  MUTO3.
OcobOeHHOCTH TIpolLieccOB, NpoTekaroumx B uHTepdasze. [loaroroBka KIETKH K



JIEJICHUIO. [IpecunreTndeckuii  (TOCTMUTOTHUYECKHIN), CUHTETUYECKUN U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.
Martpuunbii cunre3 JHK — permmukanusa. Ilpunounsr perumkanuu JHK:

KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3,  AHTHUIIAPAJIIEIBHOCTD.
Mexanmzmperkaunn  JJTHK. Xpomocomsl. Crpoenunexpomocom. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTuil. JIUIJIOMIHBIA U

rariouAaHbelii  HaboOpel  XpomMocoM. ['omosoruuHbie  XpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kineTku — MuTo3. CTaAuu MUTO3a U MPOUCXOJSIINE B HUX MPOIIECCHI.
Tunbl Muto3a. Kapnoknne3 u IUTOKUHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perymsiuusa MuTOTHYECKOrO HMKIa KieTku. [Iporpammupyemas KieTo4yHas
rubesnp — arnomnTos.

Knerounoe siapo, xpomocombl, (GYHKIIMOHANIbHAs TEHOMHUKA. Mexanuzmol
npoaugpepayuu, oughgepenyuposku, cmapenus u euberu xiemok. «l{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYyHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabmuupsl U cxembl: <«OKU3HEHHBIM LMK KIETKH», «Mwuto3», «CtpoeHue
xpomocomy, «Permmkanusa JJHK».

OO6opy0oBaHKE: CBETOBOM MHUKPOCKOII, MUKpoIpenapatbl: «MUTO3 B KIIETKax
KOpELIKA JIYKa».

JlaGopaTopHasi padora «3yuenue XpPOMOCOM Ha TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopnasi padora «HabGmoneHue MuTo3a B KJIETKaX KOHUMKA KOpeEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonornyeckoe pasHooOpazue opranu3zMoB. OJHOKIETOYHbBIE, KOJIOHUATBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U KU3HEIEATECIbHOCTH OJTHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUE
npoTUCThI. KoJIOHWANIbHBIE OPTAHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpTaHbl U CUCTEMBbI
opraHoB. Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tunbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTesbHasl, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHUs, GYHKIUNA U
PACIIOJIOKEHUS TKAHEW B OpraHax pacTECHHM.

TkaHu XKWUBOTHBIX W YeJOBEKAa. THIBI KUBOTHBIX TKaHEW: SMUTEIHATbHAs,
COCIMHUTEIbHAS, MbIlIeYHasi, HepBHasg. (OCOOEHHOCTH CTpOeHMs, QYHKIUH WU
PacCIIOJIOKEHUS TKAHE B OpraHax »KMBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE Opranbl pacteHuil. OpraHbl u
CUCTEMbI OPTaHOB KMBOTHBIX U YesoBeKa. DyHKIIUU OPTraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3sMoB. Kapkac pacteHuid. CkeneTbl OOHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHbIli 1 BHYTpeHHUH ckesieT. CTpPOCHHE U TUIIBI
COEIMHEHUS KOCTEMN.



JIBr>KeHre OpraHu3MoB. [BHKeHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTEHUW: TPONMU3MBI H
HacTUH. JIBM)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIIEYHAS] CHCTEMA.
Pednekc. CkeneTHBIEMBIIIBI U UXpadoTa.

[Intanue oprann3mMos. [lornomenne BOAbI, YIVIEKACIOrO ra3a 1 MAUHEPAIBHBIX
BEILIECTB pacTeHUsAMHU. [IuTaHne )KUBOTHBIX. BHYTPUIIOIOCTHOE I BHYTPUKIETOYHOE
nunieBapeHue. I[luraHne NO3BOHOYHBIX KMBOTHBIX. OTHAENBl NUIIEBAPUTEIHHOIO
TpakTta. [IumesapurensHble xkenessl. [InmeBapuTenbHas cucTemMa 4eJI0BeKa.

Jlpixanve opranus3moB. Jlpixanue pactenuid. JIpixanue xKuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHoe npixanue. JlpIxareinbHass MOBEPXHOCTD.
KabGepHoe u néroyHoe apixaHue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOXKHEHUE  CTPOCHMsI JIETKMX IIO3BOHOYHBIX  JKUBOTHBIX.
JlpixarenbHassh cucTeMa 4YelnoBeKa. MeXaHu3M BEHTWISALMM JIETKUX y NOTHL U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00bEMBI.

TpaHcropT BELIECTB Yy OPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI DPACTEHUHU.
TpancnopT BemiecTB y JKHBOTHBIX. KpoBeHOCHas cucreMa H €€ OpraHsbl.
KpoBeHocHast cucteMa 03BOHOYHBIX KUBOTHBIX U 4esioBeKa. Cepaue, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOpainieHusi. DBOJIOUUOHHBIE YCI0KHEHHS CTPOEHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysuus.

Boeinenenue y opraHu3smMoB. Beigenenue y pacreHuil. Beigenenue y )KUBOTHBIX.
CoxkparurenbHble Bakyosn. Opransl BoieneHus. OuibTpanus, cekpenus 1 o0paTHoe
BCACBIBAHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbleieHUS. CBSA3b MOJOCTU TEJa C
KPOBEHOCHOW M BBIACIIUTEIBHON CUCTEMAMU. BBIENeHNE Y TO3BOHOYHBIX )KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u PyHkimonnpoBanueneppona. O6pazoBanue MOUH
y 4eJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OaKTepHil ¥ HHUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTteHuil. Kytukya.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHLIUABI.

3ammra y MHOTOKJIETOUYHBIX KUBOTHBIX. [[OKpOBBI M MX MPOU3BOAHBIC. 3aIUTa
opranusma ot 6omne3nei. UMMmyHHas cuctema uenoBeka. KiieTounblii 1 TyMOpaibHBINA
UMMYHUTET. Bpoxa€HHBIN 1 nproOpeTéHHbIN cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNiekTuBHOro uMmyHurteta (I1. Opnux, @. M. bepuer, C. Toneragna).
BocnanurenbHble OTBETBI OPraHu3MoB. PO BpOKIEHHOTO HIMMYHHUTETA B PA3BUTHH
CUCTEMHBIX 3a00JIeBaHUH.

Pazgpaxxumocts ¥ perymanus |y  OprammsMmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpa)xumMoCTh M peryisluus y pacTeHUMU.
PocToBble BellecTBa U X 3HAUYECHHUE.

Hepshas cuctema u pediexTopHas peryisiius y »KUBOoTHbIX. HepBHas cucrema
U €€ oTaensl. OBOJIOUUOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Yy
XKUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexkropHas ayra. besycioBHbIe U yCIIOBHbBIE PE(IIEKCHI.



['ymopanbpHas peryidanuss U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOW CHCTEMBI U UX TOPMOHBI. [lelicTBUE TOPMOHOB. B3anmocBA3b
HEPBHOMW M 3HJOKPUHHOM cucteM. [ 'unoranamo-runodusapHas cuctema.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCITNY, «MHOTrOKJIETOYHbIC
Bojopocimy», «baktepum», «lIpocreiimme», «Opranbl IBETKOBBIX PAaCTEHUN,
«CucTteMbl  OpPraHoB  IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBwie cucremb», «CTpoeHHE CTEOISI»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEJNET 4YeIoBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema, «JlpIxarenbHasi cuctemay,
«HepBHas cuctema», «Koxa», «MbllieyHas cucteMay, «BplaenuTenbHas CUCTEMAY,
«OHJIOKpUHHAS CHUCTEMAY, «Crtpoenue MBIIIILED, «MMmyHUTETY,
«Kunmeuynononoctueie», «CxemMa nUTaHUS pacTeHUN», «KpOBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX  JKUBOTHBIX», «CTpoeHue rulpe», «CTpoeHue IJIaHApUN»,
«BHyTpenHee cTtpoeHue aoxknaeBoro uepss», «HepBHas cucrema pridy», «HepBHas
cuctemMa Jnsarymkw», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cucrema
ntuly, «HepBHas cuctema miekonuraomux», «HepBHas cucrtema uyenoBeKay,
«Pedrnexe».

OOopynoBaHuEe: CBETOBOM MHKPOCKOI, MHKpPOIIpenapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MHKpONIpenaparbl TKaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, HIJIOKOKHMX, >KMBBIE SK3EMIUISIPbl KOMHATHBIX PACTEHHH, TepOapuu
pacCTeHHMI  pa3HbBIX OTHEJIOB, BJAXHBIE IMPENapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKUMH OECHO3BOHOYHBIX IKHBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyioBaHUE JUIsl AEMOHCTPALMK MOYBEHHOIO M BO3AYIIHOTO MUTAHUS PacTEHUH,
pacIHierieHus: Kpaxmaia u OeJKOB MOJ IelcTBUEM (PepMEHTOB, 000OpYAOBaHHUE IS
JEMOHCTPALlMHA OIBITOB IO M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacTeHHIN.

JlaGopaTopHnasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHUSI OpPraHU3MOB: Oecrnosioe (BKJIIOYAsh BEreTaTUBHOE) U
nojsoBoe. Buael  Gecmosioro  pa3MHOXKEHMs:  MOYKOBAHHE,  CIOPYJIALIMS,
dbparmeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHue. IlosoBbie KieTku, WM rametel. Meio3. Craguu
Meno3a. [ToBenenue XpPOMOCOM B MEHNo3e. Kpoccunrosep.
buonornueckuiicMpIiCIMEN03a W TOJIOBOTOmpolecca. Meno3 W ero MecTo B
YKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoaspimieBoe paszButhe. ['ameToreHe3 y KMBOTHBIX. [10J0BBIE XKeme3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTok. CriepmaToreHe3 u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.



OmnogoTBOpeHHEe U AMOpPUOHAIBHOE  pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NunuBuayaibHOE pa3BUTHE OPTAHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HAayKa O
Pa3BUTHH OPraHU3MOB. Mopgozcenes — 00Ha u3 2nasHbIX NpodbaeM SMOPUOTOSUU.
Konyenyus mopgoeenos u mooenu mopghocenesa. CtamundMOpUOTEHE3aKUBOTHBIX
(Hanmpumepensarymku). pobnenue. TunbiapoOneHus. Jemepmunuposannoe u
HedepMuHuposannoe Opobnenue. brnacmyna, muner 6nacmyn. OcCOOEHHOCTH
JTpOOJICHUSI MJICKOMUTAIOMINX. 3apOJIbIIIEBbIE JMCTKA (TacTpyisiuusi). 3akiajka
OpPraHOB W TKaHEW W3 3apOoJbIIICBBIX JINCTKOB. B3anMHOE BIHMSHHUE YacTed
Pa3BUBAIOIIETOCS 3apO/ibliia (AMOpHOHATbHAS UHIYKLIUS). 3aKiIa/iKa IlaHa CTPOSHUS
JKMBOTHOTO KaK pe3yJIbTaT MEPApPXUUYECKUX B3aMMOJCHCTBUN TI'e€HOB. BiusHue Ha
AMOPUOHATILHOE PA3BUTHE PAIMUHBIX (DAKTOPOB OKPY>KAIOIIEH CPEbI.

Poct u pa3Butue xuBOTHBIX. I[locTamMOpuonanbHbiii nepuon. llpsmoe u
HemnpsMoe pa3Butue. PazButue ¢ MeraMopdpo3oM y 0€CIIO3BOHOUYHBIX U TTO3BOHOYHBIX
JKUBOTHBIX. DBHOJOrHYEeCKOE€ 3HAYEHHUE TMPSMOTO M HEOPSIMOTO Pa3BUTHUSA, UX
pacrpocTpaHeHue B npupoje. Tumbl pocta KUBOTHBIX. DaKTOPHI PEryJIAluU pocTa
KUBOTHBIX U uesioBeka. CTaauu MOCTAIMOPHUOHAIBHOTO Pa3BUTUSI Y >KUBOTHBIX M
yenoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHHe U CMEPTh KaKk OMOJIOTUYECKHE
MIPOLIECCHI.

PasMHoxeHne u pasButue pacteHui. ['amerodutr u cropodur. Meiioz B
YKU3HEHHOM LK€ pacTteHui. OOpa3oBaHue criop B mpoliecce Merosa. ['ameTorenes
y pactenuid. OmIOJOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OpPraHu3MoB. J[BOWHOE
OTIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHUE CEMEHHU.

MexaHu3MBbl pEeTyISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuupel u cxembl: «BereratuBHOe pa3MHOXKeHHE», «Tumel Oecroyioro
pasMHOXKEHUsD», «Pa3MHOXKEHUE XJIaMHUIOMOHAAb», «Pa3MHOXKEHHE HSBIJICHBIY,
«Pa3MHOXeHue Truape», «Meho3», «Xpomocombl», «l'amerorenes», «CTpoeHue
AUIEKIIETKH W cliepMaro3onsia», «OCHOBHBIE CTaIuM OHTOreHe3a», «lIpsmoe u
HEMPSAMOE Pa3BUTHEY, «Pa3BUTHE MAKCKOTO0 XyKay, «Pa3Burue capanumn», «Pa3surue
JATYUIKWY, «J[BOMHOE OMJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», « CTpOEHHUE CEMSH
OJHOJIOJIBHBIX U JIBYJIOJBHBIX PACTCHUI», «/KM3HEHHBIN IIUKJI MOPCKOW KaIlyCThI»,
«Ku3HeHHbIN UK MXa», «KU3HEHHBIM UK NAnopOTHUKA», «KU3HEHHBIA LUK
COCHBI».

OOopynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpPONpenaparbl SUIEKICTOK U
CIIEpMAaTO30U10B, MOJIENb «I MK pa3BUTHS JISATYIIKW.

JlaGopaTopnasi pabdora «/3ydeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpenapaTaxy.

IIpakTnueckass padora «BbIsIBICHUE TMPU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHME OpraHoB pPa3MHOXKEHHUSA  BBICIIMX
pacTeHu».



Tema 11. I'eHeTuka — Hayka O HAaCJEACTBEHHOCTH W W3MEHYHUBOCTH
OPraHMu3MoB

HcTopust cTaHOBNIEHHS M Pa3BUTHS T€HETUKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb OT€4EeCTBEHHBIX YYEHBIX B Pa3BUTUUA TI'E€HETHKHU.
Pa6otsr H. K. KonbmioBa, H. 1. BaBunora, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TMOHATHS U CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHbIE TE€Hbl, AJIbTEPHATUBHBICE NPHU3HAKH, JOMHHAHTHBIA M PELECCHUBHBIN
NpU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTasl JIMHUSA, TUOPUIBI, TEHOTHM, (HEHOTHIIL.

OcHOBHEBIE METO/IbI T'C€HETHUKU: TUOPUI0JIOTUUECKHUH, IIUTOJIOTMYSCKHUH,
MOJICKYJISIPHO-T€HETUUECKHIA.
JdeMoHCcTpaMu

[loptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlabopaTtopnass  paGora  «/lpozodpuna kak  OOBEKT  T'€HETUUYECKHUX
HCCJIEIOBAHUIN).

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. I[lepBblii  3akoH MeHnenss —  3akoH
eAMHO00pa3usi THOPUIOB TEepBOro mMokosieHus. I[IpaBuno momuHupoBanus. Bropoi
3akOH MeHaenss — 3aKOH paculelyIeHUs] Npu3HakoB. [luTonornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UMoTe3a YUCTOTHI TaMET.

AHanuzupymouee ckpemmBaHue. [IpoMexyTOUHBI XapakTep HaclIeAOBaHUA.
Pacuierienre npu3HakoB IpY HENOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenBanue. Tpetuil 3akoH MeHzenst — 3aKOH HE3aBHUCHUMOTO
HaclieJ0BaHUs MpU3HaKoB. [{uTonornueckue OCHOBBI IUTUOPUIHOTO CKPEITUBAHMUS.

CueruieHHOe HacieaoBaHue mpuszHakoB. Pabotel T. Moprana. CremnieHHoe
HACJIEIOBAHUE N'€HOB, HAPYLICHUE CLEIUICHUS MEXy FreHaMHU. XPOMOCOMHAsl TEOPUs
HACJIEICTBEHHOCTH.

['eneTuka mona. XpOMOCOMHBIN MEXAaHU3M OINPENEIICHHS Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIA W TE€TEPOTaMETHBIA T0JI. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CHETJICHHBIX C TTOJIOM.

['eHoTnn Kak menoctHas cucremMa. [lmernoTponuss — MHOKECTBEHHOE JEUCTBHE
reHa. MHO€ECTBEHHBINAIIJIETU3M. B3aumMoaencTBHEHEAIENbHBIXTEHOB.
Kommnementaprnocts. Onucras. [lomumepus.

I'eHeTYECKUI KOHTPOJIb PA3BUTUsl PACTECHUMN, )KUBOTHBIX U YEJIOBEKA, a TAKXKe
(U3MOTOTUYECKUX TPOIECCOB, MOBEICHNS U KOTHUTUBHBIX (PYHKIUMH. [ eHeTndyeckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35UH — TapasuT» H

«XO35IMH — MHUKpOOHMOM». I'eHeTHMYecKHe acmheKThl KOHTPOJS M H3MCEHEHUS
HaCJIeJICTBEHHON MH(GOPMAIIUK B TTOKOJICHUSAX KJIETOK U OPTaHU3MOB.
JdeMoHCcTpauu

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



Tabmuiel u cxembl: «IlepBbiit 1 BTOpoW 3akoHBI MeHaemns», «Tpetuil 3akoH
Mennens», «AHanuM3UpyIlee CKpemnBaHue», «HemomHoe RIOMHUHUPOBAHUEY,
«CrierieHHOE  HACJIeIOBaHWE TMPU3HAKOB y apo3odmiby, «['eHeTmka momay,
«Kapuotunm  uvenoBeka», «Kapuotun apozoduib», «Kapuotum — nTuub,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOJENb I TEMOHCTPAIIMK 3aKOHOB €IMHO00pa3usi TuOpHUI0B
IIEPBOT0 MOKOJICHUS U PACILICIUVICHUS IPU3HAKOB, MOJEIb ISl IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJIEIb ISl JEMOHCTPANA CUEIUIEHHOTO
HACJICIOBAHMSI MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoItipenapar: «J[pozoduray.

IIpakTuueckass  pabGora  «/3yueHue  pe3ylbTaTOB  MOHOTUOPHUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuyeckas padora «/3yueHue pe3yabTaToOB JUTHOPUIHOTO CKPEIIUBAHUS
y Ip030QUIIbD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHoTuna U cpelnbl Npu  (POPMUPOBAHUU  (PEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE MpU3HAKH. Busl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukaiuoHHass U3MEHYUMBOCTb. Ponb  cpeasl B (OpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuaimoHHbIN psjt
u BapuarnmonHas kpuBas (B. HWoranncen). CgoiictBa MoaudUKAIMOHHON
V3MEHUYUBOCTH.

['eHoTMIMUECKass M3MEHYMBOCTh. (CBOMCTBA T€HOTUIIWYECKOM W3MEHYHUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs M3MEHUYMBOCTh. Mei03 M IIOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYHUBOCTH B CO3IaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYHUBOCTh. Buabl MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble.  CIOHTaHHBIE W WHAYLIUMPOBAHHBIE  MyTaluu. SaepHele U
nuTora3MaTuyeckrue mytanuu. ComMaTHYECKHE W TOJIOBble MyTaluu. [IpuyuHb
BO3HHUKHOBEHUs ~ MyTauumi. MyrtareHpl W UX BIWSHUE HAa  OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKHUX PSIJ0B B
HacienctBeHHoM u3MeHuuBoctd (H.M. BaBunoB). BHesaepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, POJb  dNUSEHEeMUYecKux akxmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet u  cxembl: «Buasl  uW3MeHUuBOCTHY, «MoaudukarmoHHas
M3MEHYUBOCTHY, «KOMOMHATHBHAS M3MEHUYMBOCTBY», «Metho3», «OmIogoTBOpeHUE,
«I"enernyeckue 3a00eBaHus YeJIOBEKay, «BUIBI MyTaIlii».

O6opynoBaHue: >KUBbIe M TrepOapHbIEe 3K3EeMIUIAPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.



JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOAU(PUKAIMOHHON  u3MeHuuBocTU. [locTpoeHne  BapHallMOHHOTO psla U
BAPHUALIMOHHOW KPUBOW».

IIpakTuyeckass padora «Mytanmuu y  1apo3oduiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMmMa HUCCIEAOBAaHUS TE€HOMA
yesroBeKka. MeTo/ bl M3yUeHHs] TeHETUKY YeJIOBEKA: TeHEaIoTnUeCKuil, OJM3HEIOBBIMH,
HUTOTCHETUYECKUW, MOMYISIHOHHO-CTATUCTUYECKNN, MOJIEKYJISIPHO-TEHETUYECKHM.
CoBpemeHHOE OTpEICIICHHE TE€HOTHUIA! MTOJTHOT€HOMHOECEKBEHUPOBAHHE,
F€HOTUIIMPOBaHWE, B TOM uuciie ¢ noMmompto [I[[P-ananu3a. HacnencrBeHHble
3a00yieBaHUsl 4elloBeKa. [ eHHble M XPOMOCOMHBIE O0Jie3HH uenoBeka. boie3nu c
HACJICICTBEHHON MPEAPACIIONOKEHHOCThI0. 3HAYCHUE MEJUIMHCKON TEHETUKU B
NPENOTBpPAICHU W JICYEHWUM TEHETUYECKHX 3a00JIeBaHMI delioBeka. Meauko-
F€HETUYECKOE KOHCYIbTUpOBaHUE. CTBOJOBbIE KIETKU. [IOHATHE «TE€HETUYECKOTO
rpy3a». DTUYECKHUE ACIEKThl MCCIECAOBAHUM B 00JaCTH peJaKTUPOBAHUSI T€HOMA U
CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (HakTOphl MOBBLIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K
(bU3MYeCKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYXKarollel cpenbl. |'eHeTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabnuuel u cxeMmbl: «Kapuotumn dyenoBeka», «MeToabl U3Y4YEHUS] TEHETHKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus M celekuus. 3apoXKICHUE CEIIEKIUA U JOMECTUKAIIMU. Y YEHUE
H. M. BaBunoBa o lleHTpax NpOUCXOXIEHUS W MHOrooOpasus KyJIbTYpPHBIX
pacteHuid. Posib ceneknum B CO31aHUUA COPTOB PACTEHUN U MOPOJ KUBOTHBIX. CoOpT,
opo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIEACTBEHHOW M3MEeHUUBOCTH H.
. BaBumnosa, ero 3HaueHue s CeJISKITMOHHON paOOThI.

Metoasl cenekimoHHOM paboThl. VckyccTBeHHBIM OTOOp: MACCOBBIM U
VHIUBUIYaJIbHBIN. OTamnsl KOMOWHAIIMOHHOMN CCJICKIIHH. HcnbeiTanue
MPOU3BOJIUTEIICH IO TOTOMCTBY. OTOOP MO TEHOTHUITY C TTOMOIIBIO OlICHKH (heHOTHUIIA
MOTOMCTBA M OTOOP IO TeHOTHUITy ¢ momouIbio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIeKIIMOHHOM paboThl. PaguanmoHHbIHA
Y XUMUYECKUN MyTareHe3 Kak MICTOYHHK MYTalllil y KyJIbTypHBIX ()OPM OPraHU3MOB.
Hcnonb30BaHre T€HOMHOTO PEIaKTUPOBAHUS U METO0B pekoMOuHaHTHBIX JIHK miis
MOJyYEHUs UCXOQHOTO MaTepuasa Jjisl CEJICKINH.

[Tomyuenue MTOJIUILIONIOB. BuyTtpusugoBas rUOpUIU3AIIHSL.
brnuskopoacTBEeHHOE CKpeluBanue, Wik HHOpUAMHT. HepocTBEeHHOE CKpeluBaHue,
uin aytOpuauHr. l'erepo3uc u ero mnpuuuHbl. lcnonb3oBaHue rereposuca B
cenekuuu. Otnanénnas tulOpuausauusa. [Ipeomonenue Oecryiogusi MEXBUIOBBIX
ruopuoB. JIOCTHKEHUS CEIEKIIUU PACTECHUI U JKUBOTHBIX. «3€1EHAS peBONOYULY.



CoxpaHeHre U W3y4YEeHHE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JTUKUX POAUYEH ISl CO3/1aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTyp. MH3yuenue, coxpaneHue u YnpaeieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  JHCUBOMHBIX 6  YENAX  VIYHUleHUs.
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JIUHULUL U KPOCCO8, 8 MOM HYucie C
NPpUMEHEHUEeM COBPEMEHHBIX MEmO008 HAYUHLIX UCCe008aHUL, Nepedosbix uoell U
NepCneKmuBHbIX MexXHOI02UL.

JleMoHCTpanun

[Toptpersi: H. WU. Basunos, WM. B. Mwuuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxeMbl: «L{eHTpbI MPOUCXOKACHUS U MHOTO00pa3Usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHOM W3MEHYMBOCTU,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3ydeHne COPTOB KyJbTYPHBIX PAaCTEHHUUA U IOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHnas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTeHuN».

IKcKypceusi «OCHOBHBIE METOABI M JOCTHKEHHS CEJICKIUM PACcTCHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAaHIHUIO, INIEMEHHYIO ()epMy, COPTOUCTBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO34KUCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO
HEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, HCMOIb3yEMblEe B OHOTEXHOJIOTMHM, — KIETOYHbIE W TKAHEBBIC
KyJIbTYPbl, MUKPOOPTAaHU3MBbI, UX XapaKTepUCTUKa. TpaauiinoHHas OUOTEXHOJIOTHS:
xJie0oIeyeHue, IIOJIyYEHHE KM CJIOMOJIOYHBIX MIPOAYKTOB, BUHOJEJHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKUX TEXHOJIOTHM.
[IpousBoAcTBO O€Ka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanue TEXHOJOTMM M HMHCTPYMEHTOB LIEJIEHANPABICHHOIO W3MEHEHUS M
KOHCTPYUPOBAaHUSI T'€HOMOB C LIEJBIO IOJYYEHUsS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kierounasa wnxeHepus. MeToabl KyJabTypbl KIETOK M TKaHEW PAcTEHUU U
JKUBOTHBIX. Kpuobanku. Comaruueckasruopuan3anus 151
coMaThueckuiiamopuorene3. lcnonb3oBaHUWE TalIOWJOB B CEJIEKUUU PACTEHHM.
Ilonyuenue monoknioHanbHblx aumumen. Hcnonvzoeanue MOHOKIOHANbHOIX U
NOMUKNIOHANbHBIX — aHmumen 8 Meouyure. VICKyCCTBEHHOE  OILTOIOTBOPEHHE.
PexoHCTpyKIHS AMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOM TpaHCIIAHTALUH
A5ep KIETOK. Texnonozuu 0300po6leHuUs], KyIbMUSUPOBAHUS U MUKPOKIOHAIbHOZO0
PASMHOIACEHUSL CENbCKOXO03AUCTNEEHHBIX KVIbIMYD.

XpoMOCOMHass U TeHHas uHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHCTpyupoBanue pekomOuHaHTHBIX JHK. Cozdanue mpanceennvix opeanuszmos.
JlocTrxkeHns U NepcneKTUBb XPOMOCOMHON U T€HHOW MHKEHEPUU. DKOJIOTHYECKHE
U 3TUYECKHUE NMPOoOJIeMbl TeHHOW WHXKEHEPUH.



Menuuuackue OuotexHosioru. IloctrenomHas tudposas meauruua. ITLP-
JUArHoCTHKa. MeTa0oJOMHBI aHalINW3, TEHOLEHTPUUECKUHA aHajiu3 MpoTeoMa
YEJIOBEKa ISl OLEHKU COCTOSIHUSA €r0 310pOBbs. VCIonb30BaHNE CTBOJOBBIX KJIETOK.
Tapretnast Tepanusi paka. 3D-Ououmkenepust uis pa3paboTku (yHIaMEHTATbHBIX
OCHOB MEIMIMHCKUX TEXHOJOTUHM, CO3JaHUs KOMIUIEKCHBIX TKAHEW COYeTaHUEM
TEXHOJOTMH TpEXMEPHOTrO OMONPUHTHHra U ckaddonauura aas penieHus 3ajgad
NEPCOHAIM3UPOBAHHON MEAMIIVHBI.

Co3nmaHne BEKTOPHBIX BaKUMH C LETbI0 oOecrneueHus: KOMOMHHPOBAHHOU
3amuThl OT Bo30ymuteneir OPBU, ycraHoBieHHE MOJNEKYJISIPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-comepkamux BHPYCOB, BBI3BIBAIOIIMX OCO0OO OIAcHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpaMu

Tabmuubl u cxemsl: «/crnonb30BaHWEe MHUKPOOPTaHW3MOB B MPOMBIIUIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepus», «I'eHHass HHXKEHEepUsD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OUOTEXHOIOTUNY.

IIpakTnyeckas padora «llosrydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IKeKypcusi  «bHOTEXHONOTHST — BaXKHEWINAss IPOU3BOAMUTENBHAS CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apoxaenne M pa3BuUTHE 3IBOJIOUHOHHBIX MPEICTABJICHUH B
omnosioruu

OBomonmonHass  teopuss Y.  JlapBuna. IIpeanochuik  BO3ZHUKHOBEHMS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrkymue cuiibl 3Bodoury BUAOB no Y. JlapBuHy (BhICOKasi MHTEHCUBHOCTh
pa3MHOKEHHUSI ~ OpPraHHW3MOB, HACJEJCTBEHHas  W3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaretnueckord teopur 3Bosounn (CTI). HelitpanbHas Teopust
sBomolMU. COBpeMEHHas 3BOJIIOLIMOHHAs OWOJOrus. 3HAYeHHE HBOJIOLUOHHON
TE€OpUU B GOPMUPOBAHNHN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

IToptpetsl: Apucrorens, K. Jluanei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. YerBepukos, M. U. [lImaneraysen, x. Xonagein, . K.
benses.

Tabmuubr u cxeMbl: «Cuctema xkuBoit npupossl (o K. Jlunuerw)y, «Jlectauna
XKUBBIX cymecTB (1o Jlamapky)», «MexanusM (GopMUpOBaHUS MPUCTIOCOOTICHHMN Y
pacteHuil u xuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y.
HapBuna», «Haxonku Y. J[lapBunay, «®Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«IToponbr romy6Gei», «MuorooOpasue KyJIbTypHbIX (QopM KamycTb», «llopoas
JIOMAIITHUX XKUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BUIOB (mo Y. JlapBuny)»,
«Cxema COOTHOWIEHUS JBMXKYLIUMX CHJI 3BOIMIOUUAN», «OCHOBHBIE IOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.



Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Momymsiusi kKak dSJeMeHTapHas eauHuIla dBoitonud. COBPEMEHHBIE METOIbI
OIICHKM TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl Tomyisiuid. V3MeHeHue
reHooHAa TOMyNAIMA KaK JJIEMEHTApHOE SBOJIOIMOHHOE SIBIICHHE. 3aKOH
reHeTu4Ieckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOneMeHTapHble (akTOpbl (ABMXKYIIKME CHUJIbI) H3BOJIONMHA. MyTaluoOHHBINA
nporiecc. KomOunatuBHas  w3MeHUMBOCTH. Jlpeiid TreHOB —  ciydaiiHbIe
HEHanpaBJieHHbIC U3MEHEHHS YacTOT ajjiesiell B momymsanuax. JhdexT ocHoBaTes.
dpdexm oOymuinounoco eoprviuwika. CHUdCEHUE 2eHEMUYECKO20 pPAa3HO0OPA3UL:
npuyunsl u cireocmeus. Ilpossnenue sghgpexma Opetigha cenos 6 O6ONLUUX U MATBIX

NONYTAYUAX. Murpauuu. N3omamnus TTOITYJISIITHAM: reorpaduueckas
(mpocTpaHCcTBEHHAs ), Onosioruyeckas (penpoyKTUBHAS).
EctecTBeHHbIl 0TOOp — HampaBisaomuid  (aktop 3Bomonuu. Dopmbl

€CTECTBEHHOTO  OTOOpa:  ABWXKYIUMN,  CTAaOWIM3HPYIOUIMH,  pa3pbIBAIOIINN
(nm3pyntuBHbif). [lonoBoit orTOOp. BO3HMKHOBEHME M 3SBONIONUS COLUAIBHOIO
IIOBEJICHUS )KUBOTHBIX.

ITpucrocoONEHHOCT,  OPraHM3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOLUM.
Bo3HuKkHOBEHHE NPUCTIOCOOIEHUN Y OpraHu3MoB. ApoMop(d03bl U UIMOAAANTALIMH.
[Ipumepsl TpUCHIOCOONIEHHUI Y OpraHu3MOB: MOp(oorudeckue, GU3noJIOTHUECKHE,

OnoxuMHuuyeckue,  mnoBeAeHYecKue.  OTHOCHUTEIBHOCTh  MPHUCHOCOOJIECHHOCTH
OpTraHU3MOB.

Bun, ero xputepun U CcTpyKTypa. BuumooOpazoBaHue Kak pe3yJbTar
MUKposBooIMu. WM3onsuusa — kimoueBod (aktop BuaooOpazoBanus. Ilytu u
CrocoObl BU000pa30BaHus: ajionarpuyeckoe (reorpadudeckoe), CUMIaTpUIecKoe
(9KOJIOTHYECKOE), «MTHOBEHHOE» (monumIIOUIM3AIHS, ruOpuIn3aIus).

JIMMTEBHOCTD YBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponib 3BONMIOIMOHHON OHOJOTMU B pa3padOTKE HAy4YHBIX METOAOB COXPaHEHUs
OounopasHooOpaszus. MUKpPOAIBOJIOLMS M KOJBOJIOLMUS MAapa3uTOB U HX XO3SEB.
Mexanu3Mbl (pOpMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanuu

[Toptpetsrl: C. C. YeTBepukos, 3. Maiip.

Tabmupt u  cxembl: «MyTanMoHHas U3MEHUHUBOCTHY, «llomymsiuonHas
CTpyKTypa BHzIa», «Cxema mposBieHHs 3akoHa Xapau—BaitnOepra», «JlBmxkyimue
CWJIbl HBOJIIOIUUY, «DKOJOTMYECKass HM3OJISIUS TOMYJISUNA CEBAHCKOW Qopenny,
«I"eorpaduueckast 3OS JTUCTBEHHULBI CUOMPCKON M JIMCTBEHHUIIBI 1aypCKOil»,
«ITonmyysIIMOHHBIE BOJHBI YUCIEHHOCTU XMIIHHUKOB M KEpTB», «Cxema JeicTBUsA
€CTECTBEHHOTO 0TOOpay, «DopMbl OOPHOBI 3a CylecTBOBaHUEY, «HIyCTpHaTbHBINA
MenaHu3M», «Kuble nckonaemsbie», «IIOKpOBUTENBCTBEHHAS OKpPACKa YKUBOTHBIX,
«IIpenynpexnaromas OKpacka KUBOTHBIX», «DU3HOJIOTMYECKUE —aJalTalun,
«IIprcnocoONeHHOCTh OpPraHU3MOB M €€ OTHOCUTEIBHOCTBY, «Kputepuu Buian,
«Bunpl-nBoitnukmn», «CTpykTypa Buaa B npupoze», «Crnocodbl BHI000pa30BaHUsD,



«I'eorpaduueckoe BUAO0Opa3oBaHUE TPEX BUJIIOB JIAHJBIIICH», «IKOJIOTHMUECKOE
BUJI000pa30BaHue BUJIOB CUHUIL, «llonuronnbl pactenuit», «KamycTHo-peneunsblil
THOPUIY.

O6opynoBanue: repObapuu pacTeHHUM, KOJUICKITMM HACEKOMBIX, dydesia TTHIl U
3BEpei ¢ MpUMepaMu Pa3IMYHBIX MPUCIOCOOICHHM, dydesia MTUIl U 3BEpeil pa3HBIX
BUJIOB, TrepOapuu pacTeHUd ONU3KUX BUIOB, O0Opa30BaBIIMXCS Pa3IUYHBIMU
criocobamu.

JlaGopaTopHasi padora «BbisBIeHHE U3MEHYUBOCTU Y 0COOEH OJTHOTO BUIAY.

JlabopaTtopnasi pa6ora «[IpucmocoOneHnsT OPraHU3MOB M WX OTHOCHTEIbHAS
1EJIeCO00Pa3HOCTHY.

Jlabopatopnass padora «CpaBHeHHE BUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

Metoasl uzyueHus Makpo3BoJiouu. [laneoHTonornueckne MeToabl U3y4eHUs
sBosmoIuu. [lepexoanbie hopmbl U (PUITOTEHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduyeckue MeTonpl u3ydeHus sBomonuu. CpaBHeHue (iropbl u
dayHbl MaTepukoB W OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Bumsi-
SHJEMUKHU U PEIIUKTHI.

OMOpHOJIOTHYECKUE KM CPAaBHUTEIBHO-MOP(OJOTMYECKHE METOIbl H3y4YEHUs
ABOJIOLMH. ['€HETMYECKHME MEXaHM3Mbl 3BOJIIOIMA OHTOIEHE3a W TOSBICHUSA
ABOJIOLIMOHHBIX  HOBIIECTB.  ['OMOJIOTMYHBIE W AHAJOTMYHBIE  OpraHBbI.
PynumenrtapHbie OpTraHbl u aTaBU3MBI. MonekynasipHO-TeHETUYECKHUE,
OMOXUMHYECKHE U MATEMaTUYECKHUE METOAbl U3YyUCHHS IBOIIOUUU. ['OMOJIOTHYHBIC
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallMH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TIpaBHWIIA) ABOJIOUMH. [lpunyun cmenvl @QyHKYUI.
HeoGpatumocTs »BomONMU. AjantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «DUITOTEHETUYECKUN Psi JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie SIIIEPBI», «Creroredanb, «Punnoutsy, «CemeHHBIC
nanopoTHUKW», «buoreorpadguyeckre 30HbI 3emin», «lpeiid KOHTHHEHTOBY,
«PenmukTery, «HavanbHple cTaguu SMOPHUOHAIILHOTO PAa3BUTHUS  MMO3BOHOYHBIX
JKUBOTHBIX», «[OMOJIOTUYHBIE U  aAHAJOTMYHBIE OpraHel», «PyaIuMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOphl uYeloOBeKa U IMMIaH3e», «lJlaBHBIC
HaIpaBJICHUS IBOIOIUNY, «O01111e 3aKOHOMEPHOCTHU IBOJIFOIII.

O6opynoBanue: KOJUICKIIMW, TepOapuu, MYJISHKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emuie

HayuHble TrumoTe3bl NPOUCXOXKIEHUS JKM3HM Ha 3emiie. AOUOreHe3 u
nancnepmusi. J[oHayuyHble TPEACTABICHUS O 3apOXKIACHUU >KU3HU (KPEALMOHU3M).



['MnoTe3a MOCTOSTHHOTO CaMO3apOXIAEHUS KU3HU U €€ ONpOBEpKEHUE ombiTaMu O.
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxxaeHue >ku3HU U aCTPOOHUOIIOTHS.

OcHoOBHbIE 3Tanbl HEOpPraHuveckor 3Bostoruu. [lnanetapnas (reosoruyeckas)
ABOJTIOIUS. XUMHUUYECKAs ABOJIOIUS. AOGHOTEHHBIN CHHTE3 OPTaHNYECKUX BEIIECTB U3
Heopranndeckux. OnbiT C. Mumnepa u I'. Opu. OO6pa3zoBanue mnoauMEpoB U3
MoHOMepoB. KoanepBarnas runoreza A. M. OnapuHa, Trunore3a MEPBHUYHOTO
oynwoHa J[x. Xonaelina, reHeTudeckas runotesa I'. Mémepa. Pu6o3umer (T. Yek) u
runoreza «mupa PHK» V. T'mnbGepra. @opmupoBanne memMOpaH ¥ BO3SHHKHOBEHHE
MPOTOKJIETKH.

Hcrtopus 3emnu u MeToasl €€ n3ydeHus. Mckomaemple OpraHu4ecKue OCTaTKH.
['eoxpononoruss u e€ meroabl. OTHOCUTENbHAas W aOCONIOTHAS TE€OXPOHOJIOTHUS.
['eoxpoHOJIOrMYeCcKast MIKajaa: S0HbL, 3Pbl, IEPUOIBL, STIOXH.

HadanbHbie 3Tanbl OpraHnyecKkoi 3BOMONUKU. [1ogBIEeHNE U 3BOIOLIMS TIEPBBIX
KJIETOK. OBOJIONMS  MeTabonu3Ma. BO3HUKHOBEHHE  MEPBBIX  SKOCHUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OMOMIIEHKM KaK aHaJOr TMEpBBIX Ha 3emiie COOOIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOHMOreHe3). DBOJIOLMOHHOE MPOUCXO0XKIICHUE
BUPYCcOB. [IponcxoxkiaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX TPYTIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATallbl ABOJIONMK BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3bl
pactenuii. Beixoa pactenuil Ha cyuly. [1osiBiaeHre CIOPOBBIX pACTEHHUM U 3aBOCBAHUE
umHu cymn. CemenHble pacTeHus. [I[poncxoxneHne NBETKOBBIX PaCTEHUM.

OCHOBHBIC JTamnbl HBOJIONHMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpGhO3bl
KUBOTHBIX. Benjackas (ayna. KeMOpuiickuii B3pbIB — TMOSIBICHUE COBPEMEHHBIX
tunoB. [lepBeie XOpaoBbie *KUBOTHbIEC. JKHU3Hb B BOJE. DBOJIOLHUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuouii u perntwinid. [TpoucxoxaeHne MISKOMUTAIOMNUX U ITTHII.
[TpuHiun kmoueBoro apoMopdosza. OcBoeHne 0ecrno3BOHOYHBIMHU U TO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3utne xu3HM Ha 3emie IO 3paM M [epuoAaM: apxel, MNpoTepo30H,
najaeo30i, Me3030M, KaitHO301. O0IIast XapakTEepUCTUKA KIMMAaTa U Te0JIOTHUYEeCKUX
nporieccoB. [1osiBiieHHE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue: €ro
YCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHUS — 3KOJOTHYECKUE KPHU3UCHI mpouuioro. [IpuunHbel n
CJIEJCTBUS MAacCOBbIX BbIMUpaHU. COBPEMEHHBIA 3KOJIOTHYECKHI KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHass cuctemMa oOpranuueckoro wmupa. I[IpuHUuMNbBl Kiaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpets: ®. Penu, JI. Cnamnanuanu, JI. Tlactep, . . Meunukos, A. U.
Omnapun, [Ix. Xongelin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiel n cxemsl: «Cxema onbitTa @. Penny, «Cxema onbita JI. Ilactepa mo
M3YYEHHIO CcaMo3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, [. FOpw»,
«JTarnbl HEOPraHUYECKOUN HBOTIONHNNY, «I eoXpoHoNIornyeckas mkanay, «HavuanbHbie



9Tambl OpPraHMYEcKOM sBoJolMu», «Cxema o00pa3oBaHUs JYKapHOT NYTEM
cumbuorenesa», «Cucrema >xuBoil pupoab», «CTpoeHue BUpycay, «ApomMopdo3s
pacteHuit», «Punnoguts», «OAHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE
Bogopocim», «Mxwm», «llanmoporHuku», «l'ogocemMeHHble pacTeHus», «Oprassl
I[BETKOBBIX pacTeHmi», «CxemMa pa3BUTHS KUBOTHOTO MHPa», «ApoMopdo3sl
KUBOTHBIX», «lIpocreitmme», «Kumeunononoctueie», «Ilmockue  yepBm»,
«Unenucronorue», «PwiOb», «3eMHOBOAHBIEY», «IIpecMbikaromuecsy, «lITuuby,
«Munexonmraronue», «Pa3BuTne XKU3HM B apXeWCKoM 3pe», «Pa3Burhe Xu3HU B
MPOTEPO30OUCKOU 3pe», «Pa3BUTHE )KU3HU B MAIIEO30MCKOM 3pe», «Pa3BuTne *Ku3HU B
ME3030MCKOM 3pe», «Pa3BuTHEe XH3HM B KaillHO30MCKOW 3pey», «CoBpemMeHHas
CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repbapud pacTeHUN Pa3NUYHBIX OTAENOB, KOJUICKIIUU
HAaCEKOMBIX, BIJIQXKHBIE IpenapaThl KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIEThl MO3BOHOYHBIX KUBOTHBIX, Yydesla MTHUL] U 3BEPEHN, KOJUIEKIIUH
OKAMEHEJIOCTEN, TMOJIE3HBIX MCKONAEMbIX, MYJSDKA OPraHUYEeCKUX OCTaTKOB
OpPraHU3MOB.

BupryanbHas jgadoparopHas padora «MoaenupoBanue onbeiToB Musepa—
FOpu 1o n3ydeHnro abMOreHHOTO0 CHHTE3a OPraHUYECKUX COCAUHEHUN B NEPBUYHOU
atMocdepe».

JlabopaTtopnasi pabGora «/I3ydeHUE U ONHUCAHUE HCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydyenre ocoOeHHOCTEN CTPOCHUS pACTEHUIN Pa3HbIX
OTZIEIIOBY.

IIpakTuyeckass padora «l3ydeHne 0COOCHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEICTABICHUN O MPOUCXOXKICHUM YEJNOBEKA. PenuruosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4enoBeKka C KUBOTHBIMH. CHUCTEMATHYECKOE TOJIOKEHHE YEJIOBEKA.
CBugerenscTBa  CXOJACTBA  4YEJIOBEKA  C  KMBOTHBIMU: CPaBHHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, ($bU3M0JI0r0-OMOXUMHYECKHUE,
noBeseHueckre. OTINYMS YeIOBEKa OT JKUBOTHBIX. [IpAIMOXOXKIEHHE M KOMILIEKC
CBSI3aHHBIX C HHUM NPU3HAKOB. Pa3BuTHE TOJNOBHOrO MO3ra M BTOPOW CHUTHAIBHOM
CUCTEMBI.

JBrkymue cuibl ((pakTopbl) aHTpoIoreHe3a: OMOJOTMYECKUE, COLUATBHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpornoreHe3a. PaHHue uenoBeKOOOpa3HbIE 00€3bSHBI
(IPOKOHCYJIBI) U paHHUE MOHTHJIBI — OOIIMEe MPEIKU YeTOBEKOOOPa3HBIX 00€3bsH U
Jo/ie. ABCTPAJIONUTEKU — JIBYHOTHME TPEAKU Jrojieid. YeloBeK yMelnblid, NEepBbIe
M3TOTOBJIICHUS OPYyAUN Tpyaa. YenoBeK NpAMOXOASAIINN YU MEPBBIM BBIXOJ JIFOJEHU 3a
npeaensl Adpuku. YenoBek reiaenb0eprckuii — o0y NpeioK HeaH1epTaaIbCKOro
YEJIOBEKA W YEJOBEKa pPa3yMHOTO. YelIOBEK HEaHAEPTaJbCKUM KakK BUJ JIKOJEH



XOJIOAHOTO KJINMaTa. UYenosek pa3yMHBbIi COBPEMEHHOTO TUIIA,
JIEHUCOBCKUIMUETIOBEK,  OCBOCHHME KOHTMHEHTOB 3a  mpeaenamMu  AQpuku.
[TasleoreneTrka u MajiecOreHOMMKA.

OBOJIOLHS COBPEMEHHOIO 4YesoBeKa. EcCTeCTBEHHBIH OTOOp B MOMYJSLHSX
yenoBeka. MyTalmoHHbIN mporiecc U monuMopdusm. [lomynsiuoHHBIE BOJHBI,
npeitd reHoB, murpanus U «3(EKT OCHOBATENs» B MOMYJSIHUSIX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckne pacel. [lomsatue o pace. bonbmme pacel: €BponeouaHas
(eBpaswmiickasi), aBCTpalo-HErpouaHasl (3KBATOpUaIbHAsI), MOHTOJIOW IHAS (a3UATCKO-
amepukaHckas). Bpemss u myTu paccelieHHs ueloBeKa MO IuiaHere. EaMHCTBO
yeyioBeueckux pac. Hayunasi HecocTosiTeNbHOCTH pacuszma. [IpucnocoGieHHOCTh
4eJioBeKa K pa3HbIM YCJIOBHUSIM OKpyXarouied cpeisl. BrusiHue reorpaduueckoi
cpenabl U apeiida reHoB Ha MOp(DOTIOTHIO U (PU3HUOIOTHIO YEJIOBEKA.

MexaucunurinHapHbIe METO/IbI B dbuznyeckoit (buosornveckom)
AHTPOITOJIOTMH. DBOJIOLIUOHHAS aHTPOIIOJIOTUS U MAJIEOAHTPOIIOJIOTHS YEIIOBEUYECKHUX
nonyJsiuuid. buoconnaneHele HcCIeAOBaHMS NPUPOABI 4YesoBeka. lccnenoBanue
KO3BOJIIOLUU OMOJIOTUYECKOTO U COILIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabmunpl u cxembl: «MeToapl aHTpononorun», «I'0JOBHONH MO3r YeIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHb», «CKeleT uYenoBeKa U CKeJeT LIMMIIaH3e»,
«PynumeHThl M aTaBuU3MbD), «JIBMKYIIME CHIIBI aHTPOIOTEHE3a», « DBOJIOLMOHHOE
JIPEBO  UEJIOBEKa»,  «ABCTpalonuTek»,  «YenoBek  ymenbslid»,  «YenoBek
NpSIMOXOIAIIui», «JleHncoBckui 4denoBek» «Heanaepranbuby, «KpoMaHBOHIIBIY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Pacel yenoBeka.

ObopynoBaHue: MyJISDKM OKAMEHEJIOCTEN, TPEIMETOB MaTepruaibHON KyJIbTYpPhl
NPEIKOB 4YelloBeKa, penpoaykuuu (pororpadun) xapTuH ¢ MUGOIOTHYECKUMU U
OMONENCKUMH  CIO)KETaMH TPOUCXOXKIEHUS 4eJoBeKa, Qororpaguu HaxoJ0K
MCKOITAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJENIb 4Yepela 4elOBeKa U
yeperna I[IMMIIaH3€, MOJEIb KHCTH YE€JOBEKa W KUCTH IIMMIIaH3€, MOJEIN Topca
MIPEIKOB YEJIOBEKA.

JlaGopaTopnasi pabGora «l3ydueHue ocoOeHHOCTEH CTpOEHHUS CKeJieTa
YeJI0BEKa, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxosorusi — HaykKa O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAOPTraHU3MEHHBbIX CHCTEM € OKPY KaloLiel cpenoi

3apoxaeHue U pazButue kojorud B Tpynax A. I'ymOonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonsl skonoruu. IlonmeBbie HaOmOIEHUS. ODKCHEPUMEHTHI B HSKOJOTHH:
OpUpoAHbIE U JabopaTopHble. MogenupoBaHue B  3KOJOTUA. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBIH.



3Ha4YCHHE  DKOJIOTMYECKMX  3HAHUW U1 4YEJIOBEKa.  DKOJIOTMYECKOE
MHPOBO33pEHHE KaK OCHOBA CBA3E€H YenoBedecTBa C INpuponoil. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYpPhI M HKOJIOTMYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetrsr: A. I'ymOomnbar, K. @. Pynse, H. A. CeBepuon, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpel u cxemsl: «Pa3nensl skojorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlaboparopHasi pabora «/3ydeHue MeTo10B SKOJIOTHUECKUX HUCCIIETOBAHUIY.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

Okonorudeckue (hakTopbl U 3aKOHOMEpPHOCTU MX JeicTBus. Knaccudukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, aHTpomnoreHHsle. OOmme
3aKOHOMEPHOCTH JAENCTBUS 3KoJorndeckux Qakropos. IlpaBuwio mMunumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnyeckue axtopsl. CBeT Kak 3kojoruueckuil axrop. JlelicTBue pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTPa HA OpraHU3Mbl. DKOJIOTHYECKUE TPYIIbl PACTEHUHN U
YKUBOTHBIX MO OTHOIIECHHIO K cBeTy. CUrHanbHas poib cBeta. doTtoneproausm.

Temneparypa kak 3konorudeckuil ¢akrop. JleiictBue Temmeparypsl Ha
opranu3Msbl. [IOWKMIOTEpPMHBIE W TOMOHMOTEPMHBIE OpPraHU3Mbl. OJBPUTEPMHBIE M
CTEHOTEPMHBIE OPIaHU3MBI.

BnaxHocTh Kak 3kosnorudeckuid Qakrop. Ilpucnocobnenust pacteHud K
nojJiep>KaHuio BogHOro O6ananca. Knaccudukaius pacTeHUil 10 OTHOIIEHUIO K BOJE.
[TpucniocoOaeHust )KUBOTHBIX K U3MEHEHHIO BOJIHOTO peXKHUMA.

Cpenbl 0o0MTaHUST OPraHMW3MOB: BOJHAas, HA3€MHO-BO3JYIIHAasA, MOYBEHHas,
riyOuHHas NOANIOYBEHHAs, BHYTPHUOPIaHU3MEHHAs. DU3NKO-XUMHUYECKHE
O0COOEHHOCTH CpeJl 00MTaHusl OpraHu3MoB. [Ipucnoco6neHuss OpraHu3MoB K JKU3HU B
pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue wu BHyTpeHHME pHUTMBL. CyTOuHBIE U
roguusblie puTMbl. [IpHcOCOOIEHHOCTP OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Gopmbl opranu3moB. [lonstre o xu3zHeHHol dopme. KuzHeHHbIe
dbopMBbl pacTeHMil: JepeBbs, KYyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBbI,
ofHoJieTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: TMJIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue axtopel. Buasl OMOTHYECKUX B3aWMOIEHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOu03 U ero ¢opmbl. [lapazutusMm, koomepamusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3aMMOJICUCTBUS (TomHMueckue, hopuueckue, hadpuueckue). 3HaueHuE OMOTHUECKUX
B3aMMOJICUCTBUI /Ui CYIIECTBOBAHUS OPTaHU3MOB B cpene oburtanws. [lpurHmmm
KOHKYPEHTHOT'O UCKJIFOYEHUSI.

JdeMoHCcTpauu



Tabmuubl ©U cxeMbl: «Jkojorudeckue (akTope», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHAE TPYNMbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEeIIOKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHbIE», «DU3MONOTMYECKUE aJanTaiuu
KUBOTHBIX», «Cpeapl oOuTaHuWs OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennsie hopmbl pacteHuit», «KusHeHHbie GOPMBI )KHUBOTHBIX», «DKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOMHOTO Jieca», «llemm mnuraHus»,
«XumnauuectBoy, «Ilapazutuzmy, «Konkypenims», «Cumonosy», «KommeHncammzm.

O6opynoBanue: repbapuy pacTEHUH W KUBOTHBIX, NPHUCIOCOOJICHHBIX K
BIMSIHUIO PA3UYHBIX OKOJIOTUYECKUX (HAaKTOpoB, repOapuu  CBETONIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIIMUBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE H
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, TepOapuu M KOJUICKIMH TEIIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pAacTEHUM, uydesia MNTHUI] U 3Beped, repdapuu
pacTeHuil, OTHOCSIIMXCA K Turpoduram, kcepoduraMm, me3o(puTaM, KOMHATHBIE
pacTeHMs] aHHBIX TPYII, KOJUIEKIMHU >KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repOapu W KOJUIGKIIMM PACTEHUH U SKUBOTHBIX, OOJIAIAIOMIUX YEepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUWM KU3HMU, TepOapuul u
KOJUICKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi pabora «BbIsiBIieHHE MPUCTIOCOOJCHUN OpPraHW3MOB K
BIIMSIHUIO CBETA.

Jlabopatopnass padora «BbigBieHHE TPUCHIOCOOJNIEHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopHasi pabora « AHATOMUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. Iko10rusi BUA0B U NMOMYJISAIMH

DKOJIOTUYECKHE XapaKTePUCTUKK momysiiuu. [lomymsiusa kak Ouosoruueckas
cucrema. Poyib HEOAHOPOTHOCTH Cpeibl, (PU3MYECKUX OapbepoB U OCOOEHHOCTEU
OMOJIOTMM BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpHI TOIMYJISIIAMA.
OcHOBHbBIE TMOKa3aTelyd MOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHas U
MOJIOBasi CTPYKTYpa, pOKAAEMOCTh, TPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

DKonoruyeckas CTpykKTypa nonyssiuu. ONEHKa YHCICHHOCTH IOMYJISILUU.
JlnHaMuka monmynsAnMu M €€ perysluusA. bUOTHYECKUH ITOTEHIMAN IOIYJISALHU.
MopenupoBanue JuHaMHUKA Nonyiasuud. KpuBble pocTa YMCIEHHOCTH NOMYJIALINH.
KpuBble BbDKHBaHUS. Perymnsius 4YHCICHHOCTH TOMYJSIIUN: poib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCAILIMX OT IJIOTHOCTH. JKOJOTMYECKUE CTPATETUuH BUIOB (- U
K-cTparerun).

[lonarue 00 »sKojoruueckod Hume Bujga. Mecroobutanue. MHoromepHas
MoJiesb 3kosornueckor Humm J[x.M. XarunHcona. Pa3Mepbl 3K0JI0rM4ecKon HUIIK.
[ToTeHuMabHAS U PeaTM30BaHHAs HUIILIU.

Bua kak cucrtema mnonmyisinquid. Apeansl BUAOB. BHIBI M MX JKU3HEHHbIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAECHUS U MUTPALlUN )KUBOTHBIX. bHOJIOrMueckue nHBa3uu
YyKEPOJHBIX BUOB.



JleMoHCcTpaMu

[Toprper: Hx. M. XaTuyuHCOH.

Tabmumblt ©  cxeMbl: «DKOJIOTHYECKHE XAPAKTEPUCTHKU  TOMYJISIIHI,
«IIpocTpancTBeHHass ~ CTpyKTypa  nomyiaanuu»,  «Bo3pacTHele — mupamujsl
nonynsiiun»,  «CKOpOCTb  3acelieHHs]  MOBEPXHOCTH  3eMJIM  Pa3IMYHBIMU
opraHuzMamun», «Mogeib 3kosiorndeckor Humu . M. XaTunHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopaTtopHas pa6ora «IIpucnoco0seHns ceMsiH paCTEeHHUI K pacCeICHUION.

Tema 9. Dkoy10rusA COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

DxocuctemMa kKak OTKpbiTas cuctema (A. Jx. Tencnu). DOyHKUHOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOJYIEHTh, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoHu. Tpoduueckne unenu u cerd. AOHOTHYECKHE OJIOKU
skocucteM. [IouBBI M WITBI B 3KOcUCcTEMax. KpyroBopoT BeleCTB U MOTOK SHEPTUH B
HDKOCHUCTEME.

OCHOBHBIE MOKAa3aTeNd YKOCUCTEMBI. bruoMacca u mpoAyKuus. DKOJIOTHYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpogpuueckue nepecmpoiiku. @aykmyayuu.
HampaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cCykieccuu. l[lepBuuHbie H
BTOPUYHBIE CYKIIECCUU U UX IPUYHHBL. AHTPOINIOT€HHbIE BO3JICHCTBUS HA CYKIIECCUHU.
KnumakcHoe coobmiectBo. buopaznooOpasue M MojHOTa KPyroBOpOTa BEIIECTB —
OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOcUcmeMbl 03€p U pek. DKocucmemvl Mopel u
oKeanos. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCMmblHb.

AHTPOIOT€HHBIE 3KOCUCTEMBI. ATposKocHucTeMa. ArponeHos3. Paznuuus mexny
AHTPONOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opojckas diopa
u ¢dayna. CuHaHTpoNU3aIMs TOpoJcKkor ¢dayHbl. bruojgornyeckoe u x03WCTBEHHOE
3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (DOPMUPOBAHMST OCHOBHBIX B3aUMOJICUCTBUU OPTaHU3MOB B
skocuctemax. Porv kxackaonoeo s¢pgexkma u 6ud08-30uguramopos (Kuoueswblx
61008) 8 (QYyHKYUOHUposanuu sKkocucmem. llepeHOC SHEPrUM U BEUIECTB MEXKIY
CMEXXHBIMU 3KOCHUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIYJSLUNA U 3KOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanuszmuvl 6030elicmeus 3a2psA3HeHUll pa3HbIX MUN08 Ha cyOOpP2aHU3MEeHHOM,
OP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmeus. MeTom0norus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencau.
Tabnuibt u CXEMBL: «CTpyKTypa OMOLIEHO3aY, «JKocucrema

IMUPOKOJIUCTBCHHOTO JICCA», «OKOoCHCTEMa XBOMHOI'O Jecan, (((DYHKI_[I/IOHEIJ'H)HBIe



IpynIbl OpraHu3MoOB B dKocucteme», «KpyroBopot BeiiecTB B skocucreMey, «Llenu
nuTaHus  (macTOMINHAs, JETPUTHAS)», «IKOJOTMYecKas NupamMuia Yucem,
«DJKoNIOTUYECKasE MHUpaMuAa OHOMACChl», «IKOJOTHMYECKas NUPaMUIa SHEPTUN,
«O0pazoBanue Oosotay, «llepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOCIE
nokapa», «IKOCHUCTEMA O03€pa», «ArpoueHos», «KpyroBopoT BeHNIECTB U IOTOK
HHEPTUU B arporeHos3ey», «[Ipumepsl ypOosKOCUCTEMY.

O6opynoBanue: repbapun pacTeHHU, KOJUIEKIIMM HACEKOMBIX, dydesia MTHUIl U
3Bepel, repbdapun KyJabTYpPHBIX U JTUKOPACTYIIUX PACTCHUM, aKBapUyM KaK MOJEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanme ypo03KOCUCTEMBD».

JlabopaTtopuass pabGora «/3ydeHue paszHooOpa3usi MEIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcusi «IKCKypcUs B TUIUYHBIM OWoOreoreHo3 (B ayOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOMMEHHBIN JYT, 03€p0, OOJIOTO)».

IKCKYypcHst «DKCKYpCHUsi B arpo’KocucTeMy (Ha mMojie WIA B TEIUTMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmemnaneTapHas o000J04Yka 3eMiid, TJ€ CYIIECTBYET WU
CylLleCTBOBaJla *MU3Hb. Pa3Butue mnpexacraBieHuii o 6uocdepe B Tpyaax . 3rocca.
VYuenne B. U. Bepnanckoro o 6uochepe. Obnactu 6uochepsr u €€ cocran. JKupoe
BEIECTBO OMochephl U ero PyHKITUU.

3aKOHOMEpPHOCTH cylecTBOBaHUs Ouocdepsl. OcobeHHocTH Ouochepsl Kak
rJ00aIbHOM 3KocHcTeMbl. J[nHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEI[ECTB M OMOT€OXMMHUYECKHE IUKIBI (Yriiepoaa, a3oTa). PUTMUYHOCTD SIBJICHUH B
ouocdepe.

3oHanbHOCTH Ouochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOMHBIE Jieca, CMEUIaHHBIE U IIUPOKOJIUCTBEHHBIE JIECA, CTEMH, CABAHHBI, TYCTHIHH,
TPOMHUYECKHE Jieca, BBICOKOropbs. Kinmar, pacTuTenbHbINA U )KUBOTHBIA MUP OMOMOB
CYILUH.

CtpykTypa U (pyHKIUS KUBBIX CUCTEM, OIIEHKAa MX PECYpCHOTO MOTEHIIHANA U
onocdepHbIX PYHKIUH.

JdemoHcTpanuu

[Toptpetsl: B. W. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepsr 3emim», «KpyroBopoT azora B TPHUPOACH,
«KpyroBopoTr yriepoga B mpupone», «KpyroBopor kwuciopoma B HOpHUPOAE»,
«KpyroBopoT Boawsl B mpupojae», «OCHOBHbIE OMOMBI cymn», «KinMmaTudyeckue
nosica 3emnm», «Tynapa», «Talira»y, «Cmemanssiii jnecy», «IIIMpOKONMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek 1 OKpy:Kaomas cpeaa

DKOJIOTMYECKHE KPU3UCHI U UX NpUUMHbI. Bo3nelicTBre yenoBeka Ha Guocdepy.
3arpsi3HeHHe BO3IYIIHOW cpeapl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOW CpEIbI.



OxpaHa BOAHBIX pecypcoB. Paspyiienue mouBbl. OXpaHa TOYBEHHBIX PECYpPCOB.
N3meHeHue kaumara.

AHTpPONOreHHOE BO3/CHCTBUME HA PACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO M JKUBOTHOTO Mupa. OCHOBHBIE TNPUHLHUIIBI OXPaHbl IMPUPOJIBI.
Kpacusie kHuru. Ocob0o oxpansembie npupogneie Tepputopuu (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE MPHUHIMIBI YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA M MPHUPO/IBI.
ParnmonansHo€ MpHUPOIONOIB30BaHUE U COXPAHEHHE OMOJIOTHYECKOro pa3HOOOpasus
3emmu. OOmme 3aKOHOMEPHOCTH  TJIOOANBHBIX  HKOJOTMYECKUX  KPHU3UCOB.
Oco0EHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBUS.

Pa3BuTHE METOJI0B MOHUTOPHUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX MPOIIECCOB.
Cucmemnvle uccneo008anus nepexooa K pecypcocbepezarouyeti u
KOHKYDEeHmMOCnocooHou suepeemure. buonozcuyeckoe pasznoobpasue u Ouopecypchni.
Hayuonanvnvlie ungopmayuonnvie cucmemvi, obecneuusarowjue O0OCmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U dKocucmem. (OCHOBbI
sKopeabuumayuyu dKocucmem U cnocob6os 0OopvOLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u Hazemuwix 5KOCUCHEM.

JleMoHCTpanumn

Tabmuubl U cxemsl: «3arpsa3HeHue atMochepbdy, «3arpsi3HeHUe ruapochepo»,
«3arpsizHeHue NouBbDY, «I[lapHUKOBBIN 3PPekT», «Ocob0 oXpaHseMble MPUPOIHBIC
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.

O6opynoBanue: Gotorpadun OXpaHsieMbIX pacTeHUN U KUBOTHBIX KpacHoil kHUTH
Poccniickont @enepanuu, KpacHoil KHUTH peErHOHA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOEHUS
OOy4arolMMHUCS IPOrpaMM  CpeaHero oOmero oOpa3oBaHUA:  JIMYHOCTHBIE,
METaIpeIMETHBIE U IPEIMETHBIE.

B cTpykType JAMYHOCTHBIX PE3YyJbTaTOB OCBOEHHS MPOrpaMMbl MO OHONIOTHU
BBIJIEJICHBl CJICAYIOINE COCTABJISIOLIME: OCO3HAHME OOYYarOIIMMUCS POCCHUMCKON
IpaKIaHCKOM MIEHTUYHOCTH — FTOTOBHOCTU K CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U
CaMOOIIPENIENICHUIO, Haluuyue Momueayuu K 00y4eHUI0 ONOJIOTUH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXJAEHWH JTUYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAAULMKA pPA3BUTHS OHOJOTUYECKOTO 3HAHUSA, 20MOGHOCMbL U
CcnocobHoCcmyb 00YYAIOIINXCSl PYKOBOJICTBOBATHCS B CBOEH IE€ATEIBHOCTU LIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIMMH CHCTEME OMOJIOTMYECKOTro 0Opa30BaHUs,
Hanu4ue npagoco3Hanus dK0JIOTUUECKON KyJIbTYpbl, CHOCOOHOCMU cmasums UENn U
CTPOUTH KU3HECHHBIE TUIAHBI.



JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHUS MPOTrpaMMbl IO OMOJIOTUU JOCTUTAIOTCS B
€MHCTBE Yy4yeOHOM M BOCHUTATEIbHOW JIEATETBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMH COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpOIlECCaM CaMONO3HaHMS, CAMOBOCIHUTAHUS W
caMOpa3BUTHS, PA3BUTUSA BHYTPEHHEHN MO3UIIMU TUYHOCTH, NATPUOTU3MA U YBAKEHUS
K 3aKOHY WU MPABOMNOPSJKY, YEIOBEKY TPyJa U CTAPIIEMY IOKOJECHHIO, B3AaUMHOIO
YBOKEHUS, OEPEKHOTr0 OTHOIICHUS K KyJIbTYPHOMY HACICIUI0 U TPATULIUASIM
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuiickor denepanuiv, NpUPOJIE U OKPYKAKOIIEH
cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS yueOHoro npeamera «buonorus» A0mKHBI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO O0OIeCcTBa, pPACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JAECATEIBHOCTH B IPOLECCE pealu3aldd OCHOBHBIX HAIpPaBICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU OOYYArOMIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB U 00S3aHHOCTEH, YBaXKEHHUE 3aKOHA
Y MIPABOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU AEATETBHOCTU MPU CO3JAHUU YUEOHBIX
MPOCKTOB, PEIICHUH Y4eOHBIX M  TO3HABATENBHBIX  3a7a4, BBITIOJHEHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEALIATh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C PAa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH ILIEHHOCTSIMU H
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B TMPOILECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABATEIbHBIX M  MCCJEAOBATEIbCKUX 3a7a4, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHUIO OIMOHEHTOB TIPU OOCYXIEHWU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOU JESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKONM TPAKIAHCKON HACHTUYHOCTH, MaTPUOTHU3MA,
YBAXKEHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHou, ropnoctu 3a
CBOM KpaH, cBOKO PoauHy, CBOM S3BIK MU KyJbTYpY, NPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEIUIO U IMaMsITHUKAM IPUPOJBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;



CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTMH, MOHUMAHUS 3HAYEHUsI OMOJIOTHH B MO3HAHUM 3aKOHOB MPUPOJbI, B )KU3HU
YEJI0BEKa U COBPEMEHHOTO 00IIeCTBa;

ujenHass yOeKJIEHHOCTh, TOTOBHOCTh K CIyeHUI0 W 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LIECHHOCTEN POCCUICKOTIO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJUTEIISAM, CO3/IaHHI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MIPUHSATHUSA IEHHOCTEN CEMEUHOMN KU3HU B COOTBETCTBUHU C TPATULIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B PAa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocnUTaHHMS, (GOPMUPOBAHMS KYJbTYPbI 310POBbSI M
IMOIMOHAJILHOTO 0JIArOnoJyuYnsi:

MOHMMAHHUE U peaiu3alius 310pOBOT0 U 0€30macHOro 0opasza Ku3HU (310pOBOE
MUTaHue, COOI0IEHNe TUTHEHUYECKUX MPAaBUI U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryspHas (¢u3MYecKkas aKTHUBHOCTH), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (hHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

MOHMMAHWE I[IEHHOCTH TMpaBWI HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOKAIOIINUX 3TOPOBBIO U KU3HU JIFOJICH;

OCO3HAHHWE TMOCIEACTBUI M HENPUATUS BPEIHBIX MPHUBBIUCK (yHMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0II00UE;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOU
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh WHUIIMUPOBAThH, IUIAHHUPOBATH W CaMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JESATEIbHOCTD;

WHTEpeC K paznuHbiM chepam mnpodeccuoHaabHON AEATETLHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu W peaan30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNN BCEH KU3HU;



7) 3K0JIOTHYeCKOT0 BOCITUTAHMS

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KH3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIICHHE YPOBHS OKOJOTMYECKOM KYJIbTYpBL: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MTOCIEICTBUM JIJIS1 OKPYXKAIOLIEn
Cpelibl;

OCO3HAaHHME TJIOOAIBHOIO XapaKTepa H3KOJOTMYECKHX MpodsieM U MyTed Hux
pELICHHS;

CIOCOOHOCTH MCHOJIB30BaTh MPUOOpETaeMble NMPU U3YUYEHUU OMOJIOTUU 3HAHHS
M YMEHHMS TNpU  pPEIIeHHMH  MpoOJeM, CBS3aHHBIX C  PalMOHAIBHBIM
MPUPOOTIOIB30BaHUEM (COOIIIOICHHE MPABUII MMOBEJICHUS B IPUPOJIE, HAPABICHHBIX
Ha COXpaHEHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OMOChEpHI);

AKTUBHOE HENPUATUE NEWCTBUN, IPUHOCIUIUX BpPEI OKPYKAIOIIEH IPUPOIHON
cpele, yMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOTMYECKHE MOCIEACTBUSA
MPEANPUHUMAEMBIX JEHCTBUI U PEAOTBPAILATH UX;

HaJIM4HME Pa3BUTOrO 3KOJOTWYECKOI'O MBIIUICHHS, SKOJOTUYECKON KYJbTYPBHI,
OIbITA JIEATEIbHOCTU 3KOJOTMUECKOW HANPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS
MMHU B TIO3HABATENbHON, KOMMYHUKAaTUBHON M COLMATIBLHOU MPAaKTHUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOM JESITEIIBHOCTH IKOJIOTMUECKON HAPAaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHUsI HAYKHM U OOIIECTBEHHOW MPAKTHKU, OCHOBAHHOIO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHNUE SI3BIKOBOM M YMTATENIbCKOW KYyJIbTYpPhl Kak CpeACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NOHMMaHUE CHelIUPUKKH OWOJIOrMM KaK HayKd, OCO3HaHUs €€ poJu B
(GOpMHpPOBAHUU PALMOHAILHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUUd LEIOCTHOTO
MPEACTaBICHUST 00 OKpYXKalIIeM MHUpPE KaK O €IWHCTBE MPHUPOJIbI, YeOBEKa W
o0miecTBa, B IO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIEHUU MpodiemM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHMU [IJIi COBPEMEHHOM LMBUJIM3ALMUU:
oOecrieyeHuss HOBOI'O YPOBHSI pa3BUTUS MEIUIIMHBI, CO3[IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh peCypCcHbIC MPOOJIEMbI Pa3BUTHUS YEJIOBEUECTBA,
MOKWCKa TMyTEeH BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKHX MpobjeM u obecreueHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIIBHOMY MCIOJIb30BAHUIO IPUPOIHBIX
pecypcoB U (hOPMUPOBAHKIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OHOJIOTMYECKUMX 3HAHUW B  IEJSIX
MOBBILICHHSI 001N KYJIbTYpbl, €CTECTBEHHO-HAy4YHON IPaMOTHOCTH, KaK COCTaBHOU
4acTU (DYHKITMOHAILHON TPAaMOTHOCTH O0yYaromuxcs, GopMupyeMon npu U3y4eHUH
OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUSI, MCIOJb3YEeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIMOJb30BaTh IMOJy4yaeMble 3HAaHUA JJs aHajuu3a H
OOBSICHEHHSI SBJIICHUN OKPYXKAIOIIEr0 MUPAa U MPOUCXOASIINX B HEM H3MEHEHUH,



yMEHHE JenaTb OOOCHOBAaHHBIC 3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUX;

OCO3HAHHWE IICHHOCTH HAyYHOU JESATEIHbHOCTH, TOTOBHOCTH OCYIIIECTBIISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIPHOCTh MHANBHIYAILHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTP K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWA 10 OHWOJOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs yueOHOro mnpenmera «buonorus»
BKJIIOYAIOT: 3HAYUMble Il  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYUYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAyYHbIE TIOHATHS, OTpPa’KAOIINC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U ClHenupuKy METOAOB ITO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPTHs, SBICHUE, IPOIIECC,
CUCTEMa, HAay4HbI (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
WCCJIeI0OBaHNEe, HAOIOICHNEe, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE); YHUBEPCATbHBIC
ydeOHble  JCHCTBUSA  (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJISTUBHEIC),
obecnieunBaroniye (GpopmupoBanure (HyHKIIMOHATLHON TPaMOTHOCTH U COLIMAIBHOU
KOMIIETCHIIUM  OOYYaIOIIMUXCS;  CIIOCOOHOCTh  OOy4YarIIMXCS  HMCHOJB30BaTh
OCBOCHHBIE MEXIUCIUILUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

B pe3ynbTaTe n3yueHus OMOJIOTHU Ha YPOBHE CPEAHETO O0IIero oopa3oBaHus y
obOyuaromierocss OyayT chOpMHUPOBaHbBI MO3HABATEIbHBIC YHHUBEPCAIbHBIC YUCOHBIC
NEeNUCTBUSI, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC Y4€OHbIC NEUCTBUS, PETYJISITUBHBIC
yYHUBEpCaIbHbIC yUeOHbIE IEWCTBUS, COBMECTHAS JIESITEIHOCTb.

MeTtamnpenMeTHbBIe Pe3ynbTaThl OCBOCHUS TMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHBEpPCAJIbHBIMH yueOHBIMU MO3HABATEJILHBIMHU
AEeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeMCTBUA:

CaMOCTOATENLHO  (opMyIHpoOBaTH M aKTyaJlU3WpOBaTh  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHWU 3HAHWUWA TNPUEMBI JIOTUUECKOTO MBIILICHUS
(aHanm3a, cMHTE3a, CpaBHEHMS, KiaccH(pHUKAIMU, 0000IICHHS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHHA (BBIICIATh WX XapaKTepHbIC TMPHU3HAKH, yCTaHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTIpENeNITh IENH JIeATeIbHOCTH, 3ajaBas IapaMeTpbl M KPHUTEPUU UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU HIETISIMU;

UCITIOJIB30BaTh OWOJOTHYECKHE TOHATHS JUIsi OOBSICHEHHS (PAKTOB W SIBICHUN
KUBOU MPUPOBI;



CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHbBIE, JEAyKTHUBHBIE, IO
aHAJIOTMM), BBISABIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUUS B pPaccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTh CXEMHO-MOJCIBHBIE CPEJCTBA JJISA MPEACTABICHHS CYIIECTBEHHBIX
CBSI3¢i W OTHOIICHUH B U3YYaeMbIX OHOJOTMYECKHMX OOBEKTax, a Takke
NPOTUBOPEYHMI PA3HOTO pOJAa, BBISBIECHHBIX B Pa3IMYHBIX HMHPOPMALUOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOJEMBI ¢ Y4ETOM aHaau3a HMMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJIHATH padOTy B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2)0a30Bbl€e HCCIEeI0BaATEIbCKHE AeliCTBUS:

BJIAJICTh HaBBIKAMHU Y4€OHO-UCCIIENOBATEIHLCKOW M MPOCKTHOW JEeATEIHbHOCTH,
HaBBIKAMHM  pa3pelieHus  mpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHUYECKHUX 3a7ad, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

HCIIOJIb30BATh PA3JIMUHBIC BUBI ACATEIBHOCTU MO MOJTYYECHUIO HOBOTO 3HAHUS,
€ro UHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B yU€OHBIX CUTYAIIUSIX, B TOM
YHUCJIC PU CO3JaHUM YICOHBIX M COIMATILHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBINM TUI MBIIUICHUS, BIaJCTh HAYYHOW TEPMHHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh # (GOPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOMN
JESATETLHOCTH U KU3HEHHBIX CUTYaIUX;

BBISIBIIATH TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBaTh  3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIeHNs, HAXOAUTh aprYMEHTHI JIJIs J0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh MOJIYYCHHBIC B XOJI€ PEIICHUS 3a1a4d Pe3yIbTaThl, KpUTHUECKU
OIICHHBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LEJICHANPABICHHBIA IMOUCK TMEPEeHOca CPEACTB M CHOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTHUYECKYIO 00JiacTu
KHU3HECITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00I1aCcTeH;

BBIJIBUTATh HOBBIE WJIEW, TMpeJJiaraTb OPUTHHAIBHBIC TOIXOJbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW  JHUTEepaType, OHMOJOTMYECKUX  CIIOBapsX U
CIIPaBOYHMKAX, KOMIMBIOTEPHBIX 0a3zax JaHHBIX, B HTEpHETE), aHaIM3HpPOBATH



MH(OPMAIUIO Pa3IMYHBIX BUAOB U (HOPM NPEACTABICHUS, KDUTUUECKU OLIEHUBATDH €€
JIOCTOBEPHOCThH ¥ HEPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHATHh Pa3IUYHbIE METOJIbl MPH TOUCKE U
otOope Ouosornyeckor WHOpMANKK, HEOOXOMUMOW /IS BBITOJHEHUS Y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT  HWCIOJB30BaHUA WHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPILIEHCTBOBATh KYJIbTYPY AKTHMBHOTO HCIIOIB30BAHUSA PA3TUUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTHUMANbHYI0  (opMy  NpeacTaBiICHUA
ounosiornyeckor nHbopmaluu (cxembl, rpadyKu, JUarpamMMbl, TaOJIHIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM A3BIK B KadyecTBE CpeAcTBa mpu pabore ¢
Oononornyeckod  uHGOpMalMel: NPUMEHSATh XUMHYECKHE, (QU3NYECKHe U
MaTE€MaTUYeCKHe 3HaKh W CHUMBOJIBI, (opMylbl, abOpeBUATypy, HOMEHKIATYpy,
UCIIOJIb30BaTh U MPeo0pa30oBbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATJISITHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alUThl HH(OpMaIuu, nHGOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1)o0menue:

OCYHIECTBIISATH KOMMYHHUKAIIUU BO BCeX cdepax KU3HU, aKTUBHO y4aCcTBOBATH B
JUaJIoTe WU JMCKYCCHM IO CYHIECTBY OOCyXaaeMod TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBIMOJHEHHS TpeajiaraeMoiu
3aJlayd, YYWUTHIBAaTb MHTEPECHl M COIVIACOBAHHOCTH MO3UIMI APYrMX YYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacrnio3HaBaThb HeBepOalbHbIE CpEACTBa OOIICHHS, T[OHUMAaTh 3HAa4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYallUl, YMETh
CMAT4aTh KOHQIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3JIUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aUMOJCUCTBUS, MOHUMATh
HaMEpPEeHUs APYTuX JIOAEH, IPOsBIATh YBAXKUTEIbHOE OTHOLUIEHHE K COOECEAHUKY U
B KOPPEKTHOM GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTUYHO M3Jaratb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEJIbHOCTD:

MOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBHIYaJbHOU
paboOThI MpU perieHUH OMOJOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTH
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEILIeHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATUKYy M METOAbl COBMECTHBIX JEUCTBUM € Y4Y€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjeHa KOJUIEKTHBA,;

NpUHUMATh  UEIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJMHHUPOBATh JCUCTBUSA MO €€ JIOCTUKEHHUIO: COCTaBJSATh IUIaH JIEHUCTBUH,
pacmpeneniarb pod C YYETOM MHEHUM YYACTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM paboThI;



OLICHMBATh KaYy€CTBO CBOETO BKJIAJa M KaXJOT0 y4aCTHUKAa KOMAaHJIbl B OOLIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLIEHHWBATh HJIEH C IMO3MIUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh ITO3UTHBHOE CTPATETMYECKOE TIOBEACHHE B  Pa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1)camoopranusanms:

UCIT0JIb30BaTh OMOJIOrMYECKNE 3HAHUA Ui BBISBJICHUS NPOOJIEM U MX PELICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBHIOMpAaTh HAa OCHOBE OHWOJIOTMYECKHX 3HAHUW IEJEeBbIE U CMBICIOBBIC
YCTaHOBKM B CBOUX JCHUCTBUSX M IIOCTYNKAX II0 OTHOIICHUIO K YXUBOM HPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIAATh ITO3HABATEIIBHYIO JEATEIBHOCTh, BBIBISITH
npo0JieMbl, CTaBUTh U (POPMYIHPOBaTH COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTaBIIATH IJIAH PEIICHUs] MPOOJIEMBI C YYETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLIUsIM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
penieHue;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

croco0CcTBOBATH (HOPMUPOBAHUIO U MIPOSBICHUIO IIIMPOKOMN 3pYIUIIMU B Pa3HbIX
00NacTsX 3HAHUW, MOCTOSHHO TMOBBINIATH CBOM 0Opa3oBaTEIbHBIM M KYJIbTYPHBIN
YPOBEHB.

2)CaMOKOHTPO.Ib:

JlaBaThb OLICHKY HOBBIM CHUTYyalllsIM, BHOCHTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIIAM;

BJIa/IE€Th HaBbIKAMH MO3HABATEIbHON pedIeKCUN KaK OCO3HAaHUSI COBEPIIAEMbIX
JEUCTBUM U  MBICIMTEIBHBIX IIPOLECCOB, MX pE3yJbTaTOB U OCHOBAHWU,
UCIIOJIb30BaTh MPUEMBI pEeQIEKCUU ISl OLEHKU CHUTYyallMH, BBIOOpa BEpPHOIrO
peleHus;

YMETh OLICEHMBAaThb PUCKM M CBOCBPEMEHHO IPUHHAMATh PELICHUSA II0 HX
CHIDKEHHIO;

NPUHAMAaTh MOTHBBI W apryMEHTBl JpPYIMX IIpU AaHAJIU3€ pPE3yJIbTaTOB
JEATEIIbHOCTH;

3)npunsaTue cedsi M APyrux:

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI M aApPryMEHTHl JAPYTUX I[PU aHAIU3E PE3YyJIbTAaTOB
JESTEIBbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.



INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3yabTaThl OCBOCHUSA COAEpPKAHMUS Y4eOHOTO TpeaMmeTa
«buonorus» Ha yrayOnEHHOM ypOBHE OPHEHTHPOBaHBI Ha OOECIeueHHue
npoduiibHOrO 00yueHus o0ydaromuxcs ouonoruu. OHU BKITIOYAIOT: cielU(pUuYecKre
JUIsi OMOJIOTMM HAy4dHbIE 3HAHMS, YMEHUS M CIOCOObI JCHCTBUU MO OCBOCHHUIO,
MHTEpHPETAllMd U NPeoOpa30BaHUI0 3HAHWUW, BUJbI JEATEIBHOCTH IO IMOIYYEHUIO
HOBBIX 3HAHWW M WX MPUMEHEHUIO B PA3JIMYHBIX YYE€OHBIX, a TAK)KE€ B pEaJbHBIX
KU3HEHHBIX cuTyauusx. [IlpeagmeTHeie pe3yapTaThl MPEICTaBIEHbI MO TroAaM
U3Y4YECHHUSI.

[IpeameTHble pe3yabTaThl OCBOCHHS ydeOHOro mnpeamera «buosorus» B 10
Kjlacce JOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ U pOJM OHOJOTMU B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHbI MHpa, B
NO3HAHUM  3aKOHOB  NPUPOJBI U pElIEeHUH  [poOJeM  palloOHaIbHOIO
IPUPOJIONIOIB30BAaHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUYEHBIX B pPa3BUTHE
Omooruu;

BJIAJCHUE  CUCTEMON  OMOJIOTMYECKHX  3HaHUM, KOTOopas  BKIIIOYAET:
OCHOBOIOJIArarolue OUOJIOTUYECKUE TEPMUHBI W TOHATUSA (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslusg, CaMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTh, H3MEHYMBOCTh, POCT M PA3BUTHUE), OUOJOTMYECKHUE TEOPHHU
(xnetounas teopust T. [lIBanna, M. neiinena, P. BupxoBa, xpoMocoMHasi Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — 0 1eHTpax
MHOT000pa3usi U MPOUCXOXKJIEHUS KYJIbTYPHBIX PAacTE€HUI), 3aKOHbI (€AMHOOOpa3us
IIOTOMKOB II€PBOTO IOKOJIEHUS, PACIICIUIEHHs, YHUCTOTbl TaMeT, HE3aBHUCHMOIO
HacienoBanuss [. Mengensa, TOMOJOTMYECKMX PSAOB B  HACJIEACTBEHHOMU
n3menunBoctu H. . BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH );

BJIAJCHUE OCHOBHBIMH METOJAAMHM HAyYHOTO IIO3HAHUS, HCIIOJIb3yEMBIX B
OMOJIOTMUECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB (OMHCaHHME, W3MEpEHHE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHUE BBIJICIATh CYILIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJIe OaKTepuid,
rpuOOB, pacCTeHM, KUBOTHBIX M YEJIOBEKAa, CTPOCHHUS OPraHOB U CHUCTEM OpPraHOB
pacTeHul, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HENEATEIBHOCTH, MPOTEKAIOIIUX B
OpraHU3Max PACTeHM, KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKHUX IMPOIIECCOB: OOMEHa
BEIIECTB (MeTa0OoIM3M), TPEBpAILLCHUS DHEPruM, OpOKEeHHs, aBTOTPO(HOro u
reTepoTpo(HOro TUIIOB MUTaHUA, (OTOCHMHTE3a M XEMOCHUHTE3a, MHUTO3a, MEWo03a,
raMeToreHesa, 5SMOpHOreHe3a, MOCTAIMOPUOHAIBHOTO PAa3BUTHSA, PA3MHOXKECHUS,
WHIUBUIYAIBHOIO PAa3BUTHsS oOpraHu3Ma (OHTOr€HE3a), B3aWMOJCIHCTBUS TEHOB,
reTepo3nuca, MCKYCCTBEHHOIO 0TOOPa;

YMEHUE YCTAHABJIMBATh B3aMMOCBS3U MEXAY OpraHougamMu KIETKHM M HX
(GYHKIUSMEU, CTPOCHUEM KJIETOK Pa3HbIX TKaHeW U UX PYHKUMSIMH, MEKIY OpraHaMu
U CUCTEMaMH OpPraHOB Yy PacTeHU, )KUBOTHBIX U YEJIOBEKA U UX (DYHKUUAMU, MEXKIY



CUCTEMaMU OPraHoB U MX (QPYHKIHUSMHU, MEXKIY dTanaMud oOMEHa BEUIECTB, dTalaMu
KJIETOYHOTO LMKJIA U >KU3HEHHBIX LUKIIOB OPraHuW3MOB, 3TanaMu 3MOPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (PAKTOpaMU Cpebl OOUTaHUS;

YMEHUE BBISBIATH OTIMYUTEIBHBIC TPHU3HAKA JKUBBIX CHUCTEM, B TOM YHCIIC
pPacCTEHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOIME AapTryMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY IJIsl JIOKa3aTelIbcTBa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYCCKUX TPYIIIT,

YMEHHE peniaTh OMOJOTMYECKUE 3a/1aud, BBISBIISITH MPUUYMHHO-CIICICTBEHHBIC
CBSI3U MEX]y MCCIEAYEMbIMU OMOJOTMYECKUMHU MpOllecCaMu U SIBIICHUSMH, JENIaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JA0OpAaTOPHBIE U MPAKTHYECKUE paboThl, COOJIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3BbI, TPOBEPATh WX DKCICPUMEHTATHHBIMH
cpenctBamu, (GOpMyIUpysd I1edb HCCIEOBaHUS, aHAIM3UPOBATH TOJyUYCHHbBIE
pe3yibTaThl U JeaTh BHIBOIBI,

YMEHHUE YyYacTBOBaTh B Yy4eOHO-HCCIIEIOBATEIbCKON paboTe 1o OUOJIOTUH,
AKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3ze IIKOJBHBIX HAay4YHBIX OOINECTB, U
MyOJIMYHO MPEJCTABIIATH MOJYYCHHBIE PEe3yJIbTaThl HA YYEHUUECKUX KOH(DEPEHITUAX;

YMEHHE OLICHMBaTh JTUYECKUE AaCHEKTbl COBPEMEHHBIX HCCIEAOBAHUNA B
00JacTH OMOJIOTUM U MEIUIIUHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayuieil npodeccuoHanbHOU
NEATEeTLHOCTH B 0O0JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTUU, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBINIJICHHOCTH, YIIyOJIATh IMO3HABATEIbHBIN
WHTEpEC, HANpPABJICHHBIH HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
NPOJOJDKEHHE  OMOJIOTMYECKOro  O0pa3oBaHUs B OpPraHHU3alUsX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHBIC pe3ylbTaThl OCBOEHHUsS ydeOHoro mnpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MeECT€ U pOJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, B MO3HAHUW 3aKOHOB MPUPOJBI U PEUICHUU IKOJIOTUUECKUX MPoOIeM
YEJIO0BEYECTBA, a TAKXKE B PEUICHUU BOMPOCOB PALIMOHAIIBHOTO MTPUPOJIONOIB30BAHUS,
U B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K MPHUPOE, OOIIECTBY, YEIOBEKY, O
BKJIaJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTpeJeICHUs W TIOHMMaHWE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJOTUYECKHUX
TEPMUHOB M TIOHATHHN (BHUI, SKocucTeMa, Owocdepa), OHUOJIOTHUECKUE TEOPHH
(aBosronioHHas Teopust Y. JlapBrHa, CHHTETUYECKAs] TEOPHS ABOIIOLNH ), yueHus (A.
H. CesepuioBa — 0 myTsX W HampasieHusix soiounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3aponeimieBoro cxoxactea K. M. bopa), mpaBuma (munumyma FO. JluOuxa,



AKOJIOTMYECKON MHUpaMUIbl SHEpPruu), rumnore3bl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHE BJIaJI€Th OCHOBHBIMU METOJIaMH HAYyYHOT'O MO3HAHUSI, UCTIOJIb3yEMbIMU
B OWOJIOTMYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB M DKOCUCTEM (OMHICAHHE,
U3MEpPEHue, HaONIOJEHUEe, OHKCIEPUMEHT), CIOCO0AMHU BBISBICHUS U OICHKH
aHTPOIOTEHHBIX U3MEHEHUI B MIPUPO/IE;

YMEHUE BBIIENATh CYIIECTBEHHbIE TMPHU3HAKH: BHUJIOB, OHOrEOIIEHO30B,
PKOCUCTEM U OHochephl, CTAOMIM3UPYIOIIETO, IBIXKYIIETO U Pa3phIBAOIIETO
€CTECTBEHHOTO OTOOpa, ajIONaTpUYECKOro W CHMMIATPUUYECKOT0 BHUI000pa30BaHUs,
BIIUSIHUS JIBHKYIIUX CHJI SBOJIIOIMU HA TeHO(MOH] MOMYJISINH, TPUCTOCOOICHHOCTH
OpraHU3MOB K Cpejie 0OMTaHusl, YepeJOBaHUs HAIIPABICHUHN HBOJIIOIMHU, KPYTOBOPOTA
BEII[ECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAaHaBJIMBAaTh B3aMMOCBSI3M MEXAY TIpollecCaMyd  HBOJIOLNH,
JIBIDKYIIMMH CHJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMHU PAa3JIUYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISATh  OTJIMYUTENbHBIE  TPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJOB K Cpefie OOUTaHUsl, aOMOTHYECKUX M OMOTHUYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM,  B3aUMOCBSI3€  OpPraHu3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIME AapTyMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY ISl JIOKa3aTEIbCTBAa POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIN, B3aMMOCBS3M OPTaHU3MOB M Cpelbl OOMTaHUs, €AUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXPAHEHUSI MHOTO0Opa3us BUJIOB U AKOCUCTEM
KaK yCJIOBUS COCYIIIECTBOBAHUS TPUPOJIbI U YETIOBEUECTBA;

yMEHHUE pemniaTh OMOJIOTHYECKUE 3a/7a4d, BBISBIISTH MPUYMHHO-CICACTBEHHBIC
CBSI3U MEX]Iy HUCCIEAYyEeMbIMU OMOJOTUYECKUMHM TMPOIIECCAMH U SIBICHUSMH, JENaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUHU TIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JA0OpPAaTOPHBIE U MPAKTHYECKUE padoThl, COOJIIOIATH
npaBuia npu paboTe ¢ ydeOHBbIM U JaOOpaTOPHBIM 000PYAOBAHHEM;

YMEHUE BBIIBUTATh THUIOTE3bl, TMPOBEPATh HUX OIKCHEPUMEHTAIBHBIMU
cpeacTBamu, (GopMynupys 1eJb HCCIEIOBaHMS, AaHAJIM3UPOBATh IOJTYUYCHHBIC
pe3yJbTaThl U JeJaTh BHIBO/IBI;

YMEHHE YYacTBOBaTh B Yy4eOHO-HCCIIEIOBATEIbCKON paboTe 1o OWOJIOTUH,
DKOJIOTUU U MEAUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
yOJIUYHO MPEACTABIISTH MOTYyUYCHHBIE PE3yJbTaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHHE OILIEHUBATh THUIOTE3bl U TEOPUHU O MPOUCXOXKICHUH KU3HU, YEIOBEKA U
YeJIOBEYECKUX pac, O NpPUYMHAX, MOCIEACTBUSAX U CIOCO0aX MpPea0TBPAIICHUS
rII00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymieil npodeccnoHaIbHON
NESATETLHOCTH B O0JAaCTH OMOJOTHH, DKOJIOTHH, MPUPOIOIOIH30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTMHM, BETEPUHAPUHU, CEIbCKOIO XO35AWUCTBA, MHUILEBOU
MPOMBIIIUICHHOCTH, YIJIYOJIATh [O3HABaTEJIbHBIA HWHTEPEC, HaIpaBJIEHHBIM Ha
OCO3HAHHBIN BEIOOP COOTBETCTBYIOMICH MPOGECCHU U TIPOJODKEHNE OMOTIOTUYECKOTO



oOpa3oBaHMsI B OpraHU3alUAX CPEJHET0 MPOPECCHOHATBHOTO U BBICIIETO
oOpa3zoBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne o/
NporpamMMbl Beero Kourposbubie  IlpakTHueckue  ofpasoBaTeabHbIE PpeCypChl
padoThI padoThI
1 buoiorus kak Hayka 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
2 JKuBbI€e cuCTEMBI M UX U3yUYEHUE 2 https://resh.edu.ru/subject/lesson/5397/start/283870/
3 buoiorus kneTku 2 05
4 XuMHUYecKasi OpraHUu3aIus KJICTKA 10 1 https://resh.edu.ru/subject/lesson/5383/start/153371/
) Crpoenvnie u GyHKIUHU KICTKU 8 2 https://resh.edu.ru/subject/lesson/3847/start/8616/
06
6 MCH BEHIECTE H HIPCBPATlieiHe gteprud B 9 1 https://resh.edu.ru/subject/lesson/3917/start/46777/
KIIETKE
H
7 ACAC/ICTBOHHA HH(pOPMALIA H 9 05 https://resh.edu.ru/subject/lesson/5352/start/295780/
peanuzanus e€ B KJIETKe
8 JKM3HEHHBIHN ITUKIT KIETKU 6 1 https://resh.edu.ru/subject/lesson/3927/start/105895/
9 Ctpoenue u GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3zMHOXeHME U pa3BUTHE OPTAHU3MOB 8 15 https://resh.edu.ru/subject/lesson/5630/start/132920/
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 05

HU3MCHYMUBOCTU OPTaHN3MOB




12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
https://resh.edu.ru/subject/lesson/4755/start/118828/
14 ['eneTnka yenoBeka 3 0.5
https://resh.edu.ru/subject/lesson/3653/start/47180/
15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/subject/lesson/3861/start/295751/
buoTtexHonorust u CHUHTETUYECKas
16 4
ounonorus
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O0 102 0 13
I[TPOT'PAMME
11 KJIACC
KosmnuecTBo yacos
No 1i/n HaumeHoBaHue pa3ie/ioB U TeM DuiekTpoHHbIE (UG POBDbIE)
) NPOrpaMmblI Beero Konrpoasnbie  IIpaktudeckue  ofpaszoBaTeibHbIe pecypebl
padoThI padoTshI
3 .
1 ApONICHHE va A3BHTHE IBOTIOHHOHIBIX 4 https://resh.edu.ru/subject/lesson/5393/start/131997/
MpeJICTaBICHU B OMOJIOTHI
2 MuKpo3BOIIOLUSA U €€ PE3YIbTATHI 14 2 https://resh.edu.ru/subject/lesson/5391/start/301036/
3 MaxpodBOJIOIHS U €€ Pe3yITbTaThI 6 https://resh.edu.ru/subject/lesson/5391/start/301036/
4 TIpPOUCXOKIEHHE H PA3BUTHE KH3HU HA 15 1.5 https://resh.edu.ru/subject/lesson/5388/start/17609/



https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5388/start/17609/

3emiie https://resh.edu.ru/subject/lesson/3885/start/270127/
5 [TporcxoxaeHe YeI0BeKa — aHTPOIOTECHE3 10 1 https://resh.edu.ru/subject/lesson/5389/start/107051/
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHMU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/subject/lesson/5392/start/8378/
C OKpYKarolleil cpeaoi
7 Opranu3Mebl U cpesia 0OUTaHHS 9 1.5 https://resh.edu.ru/subject/lesson/5501/start/119075/
8 DKOJIOTUSl BUJIOB U HOILYISIUN 9 0.5
9 IKONOH COOBIIECTS. IKONOTHIECKHE 12 0.5 https://resh.edu.ru/subject/lesson/5501/start/119075/
CUCTEMBI
https://resh.edu.ru/subject/lesson/5394/start/119104/
10 buocdepa — rmobdanpHas skocucTema 6
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/4953/start/105422/
11 YenoBek U OKpysKarolas cpeja 6
https://resh.edu.ru/subject/lesson/3896/start/17493/
12 PesepBHOE Bpems 8
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO HACOB IO 102 75

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/4953/start/105422/
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