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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HUH (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nonoxerusiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM ypOBHE, SBISIOTCA CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIbI K3 O3TUX Y4YEOHBIX TPEIMETOB [OJDKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0yJarommuxcs U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueb6Homy nipeamery "buonorus" naér npencrapieHue o neau
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoi€HHOM YpOBHE,
ompejensieT o00s3arenbHOoe (MHBApUAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3feilaM U TeMmaM, paclpelesieHne 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro mpoiiecca,
BO3pacTHBIX 0COOCHHOCTEHN 00yuatomuxcs. B mporpamme mmo 6uooruu peaan3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
nocjeayIonee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMuUpoOBaHHE  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  IKOJOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e *KHU3HHU, HA BOCIUTaHNE OEPEKHOTO
OTHOIICHHS K OKPY’KaIoIIel MpUPOTHOM cpese. B mporpamMmMe mo OHMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM y4deOHOro nmnpeaMera «buojorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM pe3yabTaTaM 00y4eHUs v B POPMUPOBAHNH OCHOBHBIX BUJIOB YICOHO-
MO3HABATENIbHOM  JEATENbHOCTH OOY4YaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYueOnpiii npeamet «buonorus» Ha ypoBHE CpeqHEro oOIIero oopa3oBaHUs
3aBepiuaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHre 3HaHUN 00y4YaroIIuXcs O dKUBOU MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOU OMOJ0TUM, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, SBOIIOLMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriIyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMOJIOTMYEeCKOro  o0pa3oBaHUsi B By3aX M OpraHM3alusxXx  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanHusi. OCHOBY €ro COAEpPKaHUsI COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3zBuTHe. Tak,
pacuIupeHbl U yriayOJieHbl OWOJIOTHMYECKUE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KAK OPUEHTHUPHI JIJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buornorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M JBOJIIOIMOHHBIA TMOJIXOJBI K HW3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE TSl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHMYECKOT0 MUpa Ha 3emiie,
COXpaHEeHUs OUOJIOTHYeCcKOTo pa3zHooOpasus miuaHeThl. Tak, B 10 kmacce uyyaroTcs
OCHOBBI MOJIEKYJIIPHOH W KIJIETOYHOW OHOJIOTHH, SMOPHOJIOTHUM W OHOJOTUH
pPa3BUTHS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHH,
AKTyaIM3UPYIOTCSl 3HAHUSA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcst BOJIIOIMOHHOE YYCHHE, OCHOBBI
9KOJIOTUH U YYeHHue 0 ouocdepe.

VYyeOubiti mpeamer  «buonorus»  mpu3BaH  O0ECHEYUTh  OCBOCHHE
00y4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, MPUHITUIIOB U MPABUJI,
JIe)KaIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0Opa3WM M OCOOCHHOCTSX KIIETKH, OpPTaHW3Ma, TOIYJISAIIHH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX ACHEKTaX OMOJOTMYECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarouuxcsi K OHOJIOTMM Hapsly Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUYECKOTO MaTepuajia B COAEpP>KaHUH MPOTrpaMMbl
Mo OMOJIOTUH TPEITyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOW 00J1aCTH OMOJIOTHH, BKJIAJIOM OTECUYECTBECHHBIX U 3aPYOCKHBIX YIEHBIX
B pelIEHHE BaXKHEHIIINX OMOJIOTMYECKUX U AKOJIOTHUECKUX TPOOIIEM.

Henpb nzyuyenus yuyeOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YpOBHE —
OBJIaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCII0JIb30BaTh 3TU 3HAHUSA B (POPMUPOBAHUM MHTEpEca K ONpeneseéHHON o0aacTu
po(ecCUOHANBHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOr0 00pa30BaHUsI.

JlocTmwkeHnne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIEYIOMIMX 3a/1ay:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHHH, MHOTO00pa3ud M OCOOCHHOCTSX OHOJOrHYecKHX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH TIIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJSIDHOH U
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHUS, TCHCTHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECCKOW OWOJIOTHH, IaJICOHTOJOTUH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX KCCIICIOBAaHUN B
naboparopuu W B npupoae (HaOMIOAEHHME, W3MEpPEHHE, OSKCIIEPUMEHT,
MOJICIMPOBAHHE);

OBJIaJIcHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOiieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JAESTEIBHOCTH TIO
OTHONICHUIO K OKPY)KaloIlel NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBaTH M  COOJIIOAATH  MEPHI
npouIaKTUKH WH(EKIIMOHHBIX 3a00JICBAHMM, MpaBHIa MOBEICHUS B MPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYUYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJAIONIMXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA M COBPEMEHHBIMH
WCCJICIOBAaHUSIMH B OHWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIEeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHIS SKCIIEPUMEHTABHBIX HCCIIEOBAHUH,
perieHus] OWOJIOTUYECKUX 3a/lad, MOJICIHUPOBAHUS OWOJOTHYECKHMX OOBEKTOB U
IIPOLIECCOB;

BOCTIUTaHUE Y O0YyJarONIMXCsl ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOTOTHICCKOM,



T€HETUYECKON IPAMOTHOCTH, OOIIEH KyJIbTYphl OBEJACHUS B IPUPO/IC; UHTErpaIlun
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOYYaIOIMMUCA  KOMIIETEHTHOCTH B pallMOHAJbHOM
MIPUPOJIONOIH30BaHUH (COOJIIOCHUE MTPABUJI IOBEICHUS B IPUPO/JIE, OXPaHbI BUOB,
IKOCHUCTEM, Ouocdepnl), COXPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYXXarolmux Jrojed (coOmoneHuss Mep npouiakTUku — 3a0o0JieBaHUM,
obecrieueHre OE30MACHOCTH JKU3HENEATCIIbBHOCTH B YPE3BBIYANWHBIX CHUTYyaIUsIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3JaHue  YCJIOBUM  JJIE  OCO3HAHHOIO  BBIOOpa  OOyYarolUMHCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodecCHOHATbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA MU3y4YEeHHE OWOJIOTMHU Ha yriayOJeHHOM
YpOBHE cpeqiHero ofdero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
gaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Henelo).

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COJEp)KaHHs W HaINpaBICHHOCTH Ha
OpOJOJKEHHE OMOJIOTHYEeCKOro Oo0pa3oBaHUs B OpraHU3alUSgX CPEIHETro
podecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUEHHH OMOJIOTHUN Ha YIIIyOJIEHHOM YpOBHE
ABJIIETCS TIPOBEJEHUE JA0OpAaTOPHBIX M MpakTHUeckux paboT. Takxke ydactue
0oOy4JaromuXxcs B BBIOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIEISETCS YYUTEIEM Ha OCHOBE MMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue TpoOrpaMMbl, BBIACIEHHOE KYpPCU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEAMUIMHE, CEJIbCKOM XO35ICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apen, I'. Mengnens, B. Y. Bepnanckuit, U. 11. ITasnos, Y. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupelr u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JMCKPETHOCTh M IIEJIOCTHOCTD,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHW3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, TpoucXoAfANIUE B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, nzyyaroiye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmornyeckod Hayku. HaOmiomenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIlIEHKAa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHWs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6opynoBaHue: 1abopaTropHOe 000pyA0BaHUE JJIsl IPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOUHOU
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. lIneiinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJA0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHUaANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TEIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKH, UX OHoJiorndeckas poib. Poib
KaTUOHOB M aHWOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKA. buomornuyeckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekynbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, YETBEPTUYHAS
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukaius  OeIKOB.
buonornueckue pynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-ruapododHbIe cBoiicTBa. Kiaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK n PHK. CrpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiuementapHoctd. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIECHHBIE MEPEHOCUUKHU, UX (PYHKIIHHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMo(U3NUECKUEe HCCIEI0OBAaHUS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisekyil. Mooeruposarue
CcmpyKmypuvl U QYHKYuLl 6UOMOIEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpanuun

[Toptpetsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. @pankius, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XUMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe Opranu3moB», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinbl ATDx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHas padora «O0HapykeHHEe OCIKOB C TTOMOIIBIO KaueCTBEHHBIX
peaKum».

JlaGoparopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIJICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHUS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crpoenue 1 GpyHKIMOHUPOBAHKUE FyKAPUOTHUECKON KeTKU. [InazmaTtuyeckas
MeMmOpana (rasmaiiemma). CTpykTypa mia3Matuueckoil MemoOpansl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbIN (AU dy3us, 00erdy€HHas
muddy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIM TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KanreBOro Hacoca. DHIOLMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIUH
KJIETOYHOM CTEHKHU pacTeHHi, rpruOoB.

[Hutomna3zma. [uto3ons. Lutockenet. JIBrxeHnue muroriasmMbel. OpraHouibl
kjeTku. OHOMeMOpaHHbIE OPraHOU/IbI KIETKH: 3H10I1azMartuyeckas cetb (DI1C),
annapar [onbIkH, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUHBIX MeMOpaH. ['mankuii (arpanyIspHbBIN) SHIOTIIIa3MaTHUECKUN PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmku. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmuposxa 6eakos 6 annapame [ onvoxcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonn pactutenbHbIX KieTOK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MUTOXOHJPHUH,  IUIACTUJIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN W 1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIOIIUX SYKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIINX PACTCHUU.

HememOpannbie opranonapl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
nentp. CTpoeHWe U JBWKEHHE JKIYTUKOB M PECHUYECK. MUKpPOTPYOOUKH
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u 2cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sidepHoti obonouku 6 mumo3se. Aoephbiil
mpancnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmumbel u cxembl: «CTpoeHHE HYKapUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KjIeTku», «CTpoeHHe  pacTUTeNbHOM — KieTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIETOK.

JlaGoparopnass pabora «/3yueHne CTpPOEHUA KJIETOK Pa3IUYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IpakTuueckas padora «/3ydeHue NBUXKEHUS IUTOIIIA3MbI B PACTUTEIbHBIX
KJIETKaX.

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTHH B KJIETKe

AcCUMWISIITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turmbpl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep peakiuil KJIECTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHvlli pomocunmes y obakmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (aspl. Pomoovixanue, Cs., C4. u CAM-munol
gdomocunmesa. IlpogykTuBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

XeEMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepUH, JKeIe300aKTepuH, CepoOaKTEpUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AnpoOHBIC OpTraHU3MBbl. Otanbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Inepaus memopanno2o epaduenma npomonos. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpoOHbIM. D()PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas patdora «3ydeHne KaTaquTUIeCKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuUJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (DOTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHoW uHdopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunTese Genka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amuuHokucior. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT M 3YKApHOT. Perynsuusi akTUBHOCTH I'€HOB Yy MNpPOKapuoT. ['hmoresa
onepoHa (®. XKako0, XK. Mano). MonekynspHnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsiuss 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbIl roMeocTas.

Bupycsl — HekeTounbie (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a005eBaHus 4eI0BEKa, )KUBOTHBIX, pactenuii. CITJ[, COVID-19,
COI[MAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buounpopmamura: uumeepayus u ananuz o6oavuiux maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu é ouonocuu u meouyune.
lpoepammupyemvole hynxkyuu 6eaxkos. Cnocobvt 00cmaesKu 1eKkapcma.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KJICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWurtepdaza u murTo3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUI (TPEMUTOTHUYECKHI) Tepruoibl HHTEpPaszbl.

Marpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCThb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpBl  XpoMocoM. ['omonoruuHbie XpomocoMmbl. [losoBbie
XpPOMOCOMBI.

Jlenenue kineTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl muto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus mMuToTHYECKOro IUKIAa KiIETKH. I[Iporpammupyemasi KieToyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanuszmuol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
KemKa» — OuouH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuun

Tabmumpel 1 cxembl: <«OKU3HEHHBIN IUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpENnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue n GyHKUINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc0OEHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, IPYTHE
npotucThl. KonoHUanbHble OPraHU3MBbI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUNIBI paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJsALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Y€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COEIMHUTENbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOeHUus, (QYHKUUN WU
PACIIONIOKEHHS TKAHEN B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTeHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHnil. CKeJeThl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy»HbIil U BHYTpEeHHHU cKeneT. CTpPOEHHUE U TUIIBI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHHU3MOB:
am&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHWE MHOTOKJIETOYHBIX JKMUBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanue oprann3mMoB. [lornonieHre BoAbl, yrIEKUCIOro ra3a i MUHEpalbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeIbl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTeapHas MOBEPXHOCTb.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius nqpixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. Boiiesienue y 2)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHusi. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHUA. CBS3b
MOJIOCTU Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMaMmu. Beinenenue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amuTa y OpraHu3moB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl
OakTepuil U UCTHI MPOCTEUIIMNX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHu3Ma ot OosesHeil. UMMyHHas cuctema denoBeka. KineTouHbld U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunuuecKuii
UMMYHUTET. Teopusi KIOHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxxumocte ©  perymsiuus |y OpraHu3MoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcucChl. Pa3ipas)kuMOCTh 1 peryJisinus y pacTeHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBhuas cucrema u pediekropHas peryisinus y S>XUBOTHbIX. HepBHas
cuctema U €€ OTIeJIbl. DBOIIOLIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednekTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopanbHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [{eficTBME TOpMOHOB. B3anMocCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucrema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «baktepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX pPAaCTEHUI,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue CTEeOIs»,
«CTpoeHHe JHUCTOBOM IIACTHHKW», «TKaHU XKUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenutenbHas cucTteMa», «IHAOKpPUHHAs cucrema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHUIN»,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cucteMa peio», «HepBHas cucrtema gjsarymku», «HepBHas — cucrema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIeKkonuTaommx», «HepBHas cuctema yenoBekay, «Pediexcy.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKPONPENAPATHl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAaCTeHUH, repoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3MA
JbIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH sKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazMmHokeHHEe M pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  Oecriosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKW, Wik rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbICi
M€No3a W TOJOBOrO mporecca. Meno3 M ero MecTto B KHU3HEHHOM LMKIIE
OpPraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CTpoeHune
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTECHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00HA U3 21ABHBIX NPOOTIEM IMOPUOTOSUU.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIHUTAIONINX. 3apOABIIICBBIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMSAHUE YacTed pa3BUBAIOIIETOCS 3apojblllia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHA CTPOCHMS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI TEHOB. BrusHHe Ha 3>MOPUOHAIIBHOE pPa3BUTUE PA3TUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbubld mepuon. Ilpsimoe wu
HempsiMoe  pa3BuTHe. PasButne ¢ wmeramopdo3oM |y OeClO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMuyeckoe 3HaYE€HHE MPSMOrO0 U HENPSIMOTO
pa3BUTHA, UX pacHpoCcTpaHeHue B mpupoie. Tumbl pocTa KUBOTHBIX. DakTopbI
pEryJsiliii POCTa XKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3mHoxxeHue u pa3Butue pacteHuil. ['amerodpur m cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOp B Ipoiiecce Meio3a. ['ameTorenes
y pactenuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMyd OHTON€HE3a Y PACTECHUN U JKUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBammn, X. lneman.

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUAOMOHAAb», «Pa3zMHOXEHHE HBIJIEHBI»,
«Pa3MHOXeHne ruapb», «Meho3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKJIETKH U crepMmaTo3ousiay, «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsimMoe u
HEMpsMOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «JIBOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYJIOJbHBIX pacTeHU», «KU3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UKJIT MATOPOTHUKAY,
«OKW3HEHHBIN IHUKIT COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpPENapaThl SULEKIETOK |
CIIEpMAaTO30MJ0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yueHue CTpOEHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BplsiBJIEHUE NPU3HAKOB CXOACTBA 3apOjIbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB pPAa3MHOMXEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS U Pa3BUTHUS T€HETUKU Kak Hayku. PaboTel I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib OT€YECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6otsl H. K. Konbriosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko,
10. A. ®dunmunaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OcCHOBHbIE ~ METOJbl ~ TE€HETUKU: THUOPUIOJIOTUYECKUM,  IIUTOJIOTUYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiel u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpELUBaHUS.

JlabopaTopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us ruOpUIOB MepBoro nokoneHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuIeHus] NPHU3HAaKkoB. L[UToormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIrBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHBIN XapakTep Haclaed0BaHUs.
Pacuienienrie npu3HakoB MIPU HEMTOJIHOM JOMUHHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0oH HE3aBHCUMOTO
HacJe1I0BaHus Mpu3HakoB. L{uronoruyeckne 0CHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HAcCJEJOBAaHUE T€HOB, HAPYLIEHUE CUEIUICHHUS MEXIy I€HaMH. XPOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMeTHbIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [imerorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTtsue HeauIeNIbHbIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOIOTHYECKUX  TPOILIECCOB, TOBEAEHWS HM  KOTHUTUBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOHMOM». ['eHEeTHYeCcKue acmeKThl KOHTPONS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpoi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Mennens», «AHanu3upyolliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuernyeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotun denoseka», «Kapuotun napozoduib», «Kapuotun nTuib,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'eHOBY.

ObopynoBanue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMA 3aKOHA HE3aBHUCUMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJAEIb I



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporpenapart: «J[po3odumnar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3yueHue  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBD.

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl Opu  GopMupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHuUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIHM
psan u BapuanmonHass kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckas n3MeHUMBOCTL. CBOMCTBA TE€HOTHITMYESCKOM M3MEHUYNBOCTH.
Buipl reHOTUTIMYECKOM H3MEHUUBOCTH: KOMOWMHATUBHASI, MyTAaIl[MOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYUBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3HO0Opa3us B Mpejesiax 0THOTO BUA.

MyTanroHHasT W3MEHYMBOCTh. Buapl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUMPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCKHWE M TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHHAE€ HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoIlecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas W3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHUUBOCMU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHncTpanumn

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

Tabmumper w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
H3MEHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3»,
«OmnomoTBopeHuey, «I 'eHeTnueckre 3a00JIeBaHUs YeIOBeKay, « BHIbl MyTariumii.

O6GopynoBaHue: XKMBbIE M TepOapHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk#u (portorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUYHBOCTH.

Jlaboparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHUYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psjga H
BAPUALIMOHHON KPUBOI».



IIpakTnueckas padora «Mytamuu y aApo3opunsl  (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKa: T'€HEAIOTHYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKHUM, MOIYJIALMOHHO-CTATUCTUYECKHUN,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHble 3a00eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYeloBeKa. boyie3HW ¢ HACJIEACTBEHHOW MpPeapacroyioKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUil 4YeioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBHIC
KJIeTKU. [IOHATHE «T€HETHYECKOro rpy3a». DTUYECKUE aCIEeKThl MCCIEJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne ¢akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYeCKOMY M XUMHUYECKOMY 3arpsi3HECHUIO OKpYIKaroIie cpenbl. ['eHeTnueckas
PEIPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTUSIM.

JdemoncTpanumn

Tabmuuel 1 cxembl: «Kapuotun udenoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
yesioBekay, «l eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKuus. 3apoxKIECHUE CEJEKIUH U TOMECTUKALINK. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOHWCXOXKICHHS M MHOTrooOpasus KyIbTypHBIX
pacteHuii. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
opoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHON N3MEHYMBOCTH
H. W. BaBunona, ero 3HaueHue Jj1s1 CEIEKIIMOHHOU pabOTHI.

Metonsl ceneKuoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WHJAUBUIYaIbHBIN. DTaIbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctrwiTanne
npousBoauTeNed 1o moToMcTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUITY ¢ omoInbio aHammza J{HK.

HckyccTBeHHBIM ~ MyTareHe3  KaK — METOJl  CEJICKIIMOHHONW  paboOTHhl.
PannannoHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalUil y KyJbTYPHBIX
dopm opranusmoB. lcmonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CEeNeKIHH.

[Tonyuenue MOJIUIIIIOUIOB. BnryTtpuBnaosas TUOpUIU3ATIHSL.
brnuskopoacTBeHHOE — CKpelmmuMBaHWe, Wid ~ WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuyuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHIKEHHS CEJIEKIINU PAaCTCHUMN U KUBOTHBIX. «3enéHnas
DesoONOYUL).

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpawenue u YynpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
Cyuecmeyiomux u co30auusi HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM HYUCIEe C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UL.

JdemoHcTpanuu

Iloptpersi: H. WU. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuipl v cxembl: «l{eHTpBI TPOUCXOKIECHUS U1 MHOTO00pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH rOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metopsl cenexkuuny, «OtnanéHHas rudbpuanzanus», «Myrtaresesy.

JlaGopaTropHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUH U MOPOJ]
JIOMAIIIHUX KMBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI W JIOCTHKEHMS CEJIEKI[MM PAaCTeHHl |
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi OMOJI0TUsA

OOBEKThI, HCHOJB3yEeMble B OHOTEXHOJNOTHH, — KIJIETOYHBIE W TKAHEBBIC
KYJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHne, TMOMyYeHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BUHOJenuEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BocTBO OenKka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIBIO MOJYYEHUsI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIHNECS B IPUPOIE OMOCUHTETUYECKUE ITYTH.

Knerounass mnxkeHepus. Meroapl KyJbTypbl KJIETOK U TKAaHEW PACTEHUN U
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpuAM3aIUsS W COMATHYCCKUUH
smOpuoreHe3. lMcmonap30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEeKOHCTpYKIUs
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO0 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasd WHKeHepus. MCKyCCTBEHHBIM CHHTE3 I'€Ha W
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaununa. [11P-
JIUArHoCTUKa. MeTaOoJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. Mcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHITaMEHTaJbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3aHHS KOMILIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTMH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 IEePCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbl0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHune MOJIEKYJISPHBIX MEXaHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKeHepUs», «I eHHass HHXKEHEPUI».

JlaGoparopHas padorta «l3ydyeHne o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKcKkypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOIAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxnenne m pa3BUTHE 3BOJIOIHOHHBIX MpPeICTABJICHHHA B
omosiorum

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb M HayuyHas AearesnbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIiIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEJICTBEHHas M3MEHYMBOCTh, OoOpbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomonmu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHass JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIOLIMOHHOW T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn



Iloptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (popMupOBaHUs IPUCTIOCOOTEHUH Y
pacTeHuil 1 )kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra mytemecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6ei», «MHoroobpasue KyJIbTypHbIX (opMm KanmycTbl», «Ilopoabl
JIOMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BuAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS ABWXKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuuss Kak sneMeHTapHas eAuHuLa 3BOIOIUNA. COBPEMEHHBIE METOBI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuid. M3Menenwue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHbie (aKTOpbl (ABUKYIIKME CHUJIbI) HBOJIONUHU. MyTalmOHHBIN
npouecc. KomOunatuBHass u3MeHYMBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B momyssusax. D¢deKT ocHoBaTes..
Opdexm o6ymouinounozo eopaviuwika. CHudiCeHUue 2eHemuyecKko2o pazHoobpasusl:
npuuunsl u creocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUSX. Murpauumu. N3onsus TTOITYJISIIAM: reorpaduaeckasi
(mpocTpaHCTBeHHAs ), OMoornyeckas (pernpoIyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWM, CTaOWIM3UPYIONIUH, pa3phIBAIOIIHI
(mm3pyntuBHbIi). [logoBoit oTO60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BoznukHoBeHre mpucnocoOaeHui y oprann3MoB. ApoMoph03bl U UANOATANTAIINH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Oonoxumuyeckue, TmoBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKPOIBOMIOIUHU. M3omsamusi — kimoueBor (akTop BupooOpazomanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIONaU3aIKS,
rudpuauzanus). JMuTeTsHOCTh BOIIOIMOHHBIX MMPOIIECCOB.

MexaHu3mbl GopMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OHONOTUH B pa3pabOTKe HAYYHbIX METOJOB COXPaHEHHUS
O6uopazHooOpa3usi. MHUKPOIBOJIONMUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEM.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTalMoHHass W3MEHUYUBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30ISLMS TUCTBEHHUIIBI CHOUPCKON U TUCTBEHHUIIBI 1AYPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XKepTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTpruanbHBbIM
MenaHu3m»,  «oKuBble — HckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenmynpexnaromas okpacka >XHUBOTHBIX», «DHU3UOIOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpPraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepun Buna», «Buasl-nBoiHukmn», «CTpykTypa Buga B npupojie», «Crnoco0sl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKONOruYecKkoe BUI000pa3oBaHUE BUAOB CUHUID, «IloNMHMIIIONABI pacTeHU»,
«KamycTHO-peieuHbI THOPHUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ mpuMepaMu Pa3IMUHbIX MPUCTIOCOOIEHUM, Yydesia MITUIl U 3Bepel pasHbIX
BUJIOB, TepOapuu pacTeHUW ONM3KUX BHUIOB, OOPa30BABIIUXCS PA3IUYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIa».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHu3MOB U UX OTHOCHUTEIIbHAS
11E7€CO00Pa3ZHOCThY.

JlabopaTtopuas paGora «CpaBHEeHHE BHUIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJibTarbl

Meronbl  uM3ydeHHs MakpolBosionuu. [lajgeoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexomnbie @GopmMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yudeHus sBonmonuu. CpaBHeHHE (GIOpbl U
(dayHel MaTepukoB M OCTpoBOB. buoreorpaduueckune oOnactu 3emuu. Buabl-
SHAEMUKHU U PEJIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOTrHIECKUE METObl M3yUeHUs
BONIIOLMHU. ['eHeTHYeckrue MEXaHU3Mbl 3BOJIOLMNA OHTOT€HE3a W IOSBIICHHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpaTtumMocTs 3BodonMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Pununodpute»y,  «CeMeHHBIC
nanopoTHukny», «buoreorpaduueckue 30HBI 3emin», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IMMMIaH3e», «[J1aBHBIC
HaIpaBJICHUS IBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSHKA HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHble THUMOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEALOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS KU3HU U €€ ONpOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanmanm, JI. [Tacrepa. [IpoucxosxieHne sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE ATarbI HEOPraHWYECKOU SBOJIIOLIUH. [LmanerapnHas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. FOpm.
O6pazoBanue nmoaumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
rurnore3a nepBuyHoro OynpoHa JIk. XomaeidHa, reHeTwdeckas rumore3a .
Ménnepa. PubGosumsr (T. UYex) um rtummoresa «mupa PHK» VY. Tunbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emiin 1 MeTO bl €€ n3yueHus. Mickonaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosornueckas mKana: 30Hbl, 3Pbl, IEPUOIBI, STOXHU.

Havanenble sTambl opraHudeckor 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTa0oin3Ma. BO3ZHHMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEepPBbIX Ha 3eMiie COOOIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCxoxeHne MHOTOKIETOUYHBIX OpPraHu3MoOB. BO3HHUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLUMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpdO3b
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylu. CeMeHHble pacTeHus. [IpoucxXoxkIeHHEe BETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOMIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinidl. [IpoucxoxneHne MIEKONUTAIOUIUX U
ntull. [lpunmun ximodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUodaM: apxei, MPOTEpO30u,
najaeo30i, Me3030M, kaliHo30i. OO01as XapakTeprUCTHKa KIIMMaTa U T€0JIOTHIECKUX
npoiieccoB. [losiBIeHre M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEICTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM SKOJOTMYECKUN KPU3UC, €ro
ocobenHoctu. [Ipobiiema coxpaneHnust brnopasHooOpasus Ha 3emIie.

CoBpemeHnHasi cuctemMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpet u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTambl ~ HEOPraHMYECKOW  H3BOJIONUNY»,  «l'€OXpoHOJOrHYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKoi »BooLMN», «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTOUHbIE BOAOpOCIN», «Mxu», «llamopoTHukn», «l'00ceMeHHbIE
pactenusi», «OpraHbl [IBETKOBBIX pacTeHUN», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaAY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanononoctasiey, «Ilnockue
yepBu», «Unenucronorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKaromuecs»,
«IItney, «MiekonuTtaromuey», «Pa3Butue )Xu3Hu B apXxenucKou 3pe», «Pa3zButne
XKU3HU B TMPOTEPO3OMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKON 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KM3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM PpA3TUYHBIX OTACIOB, KOJUICKIIUH
HACEKOMBIX, BJIAKHBIE MPENAPaAThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJJIEKIUU
WTJIOKOXHUX, CKEJIEThHI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

Bupryanbnas nadoparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
HOpu o n3ydeHno abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yueHHMe M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHHS PACTCHUIM
Pa3HBIX OTIIEJIOBY.

IpakTuueckas padora «/3yueHre ocOOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3a7aun aHTPONOJIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHOBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeJoBeKa. Pelnruo3Hbie
BO33peHUsi. COBpEMEHHBIE HayYHbIE TEOPUH.

CX0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, bU3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs 4elloBeKa OT )KMBOTHBIX. [IpAMOX0KIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHoreHre OMOIOTHYECKUX U COLUATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekooOpazHbIe 00E3bsIHBI
(TPOKOHCYJIBI) U PAaHHUE MOHTUJIBl — OOIIHME MPEAKH YETOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMmelnblid, nepBbie
W3TOTOBJIEHUS OpyAUM Tpyaa. YemoBek NpAMOXOISIINMI U IIEPBBIM BBIXOJ JIFOAEH 3a
npenensl Adpukn. YenoBek reinensoeprekuii — o0mil mpeok HeaH1epTaTbCKOTO
YEeJIOBEKAa W YEJIOBEKAa Pa3yMHOro. YesmoBeK HEaHIEPTaIbCKUM KaK B JIIOJEH
XOJIOJHOTO KJjuMMaTa. YeJlloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHUE KOHTMHEHTOB 3a mnpenenamu Adpuku. [laneorenetnika u
MaJICOTCHOMMKA.

DBOJIIOIMSL COBPEMEHHOIO uenoBeka. EcTecTBeHHBIH OTOOpP B MOMYJISLUAX
geroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATENs» B MOMYJSIUSIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. lloHdarue o pace. bomplime pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajO-HETpougHas  (PKBaTopuajibHas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux  pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpepl u apeiida reHoB Ha MOp(OIOruio U GU3HOIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM)
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ aHTPOINOJOTUS U MAJE€OAHTPOIOJIOTHUS
YEeJIOBECUECKUX TMOMyIsUUi. buoconuanbHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanne KO3BOITIOUUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI aHTPOIOTE€HE3a», « IBOJIIOLMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npsAMOXOAIINY, «JleHncoBckuil yenoek» «Heannepranbupb», «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHalIbHOU
KyJIbTypbl TPEIKOB 4YeJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUADOJIOTHYECKUMA U OUOJECHCKUMU CIOKETaMU TPOUCXOXKJICHMSI YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIb
yeperna 4eJI0BeKa U ueperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIH TOpca MPEIKOB YETIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cOOCHHOCTEH CTpPOCHHS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHre SKOJOTrMYECKUX aJanTaluil YeI0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHre 1 pa3Butue skoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMHU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOAHBIE W JlabopaTopHble. MomenupoBaHne B DKOJIOTHH. MOHUTOPHUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBIA U TJI00aTbHBIN.

3HaueHUEe OKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C Mpupoaoir. PopmMuUpoBaHHE
JKOJIOTUYECKOM KYJBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanuun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpebI».

JlaGoparopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSL 3Kojoruueckux ¢akropos. I[Ipasuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHaigbHas pojb CBeTa.
DoTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opranu3msl. [IoHKMIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skosorumdeckuit ¢aktop. Ilpucmocobiienus pacteHuid K
noJiep>kanuio BogHoro Oananca. Kmaccudukanus pacTeHuil MO OTHOIIEHHUIO K
Boze. [Ipucnoco6eHus >kMBOTHBIX K U3BMEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOJAMOYBEHHAs, BHYTpHUOpraHu3MeHHas.  DU3NKO-XUMHUYECKUE
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6neHnss OpraHu3MoB K )KU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBL. CyTOYHBIE U
roguyHbie puUTMBbL. [IpHcocOO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousaTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHMil: JepeBbsl, KyCTApPHUKH, KYCTApPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKuW3HEHHBIC (HOPMBI )KHUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOmoHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HH.

buornueckue daktopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHA,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMojieicTBUsl  (Tommueckue,  (opuueckue, ¢dadOpuyeckue). 3HAYCHHE



OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX 1O OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC »KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUST OpPraHuU3MoOB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE (POPMBI KUBOTHBIXY, « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKocucTeMa XBOWHOro jeca», «llemu mutanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuyd pPacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBIC, TCHEIIOOUBHIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepodutam, mMe30huTaMm, KOMHATHBIC
pacTeHus JaHHBIX TPYIII, KOJJIEKIIUUA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3JIMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlaGopaTtopHas paGora «BpisiBIeHHE NPHUCIOCOOJIEHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHM M3 Pa3HBIX
MecCT OOUTaHU.

Tema 8. Jko0rusi BUA0B U MOMYJISALM A

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSL.

DKoJioruyeckasi CTpykrypa nonyisiuu. OleHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIIUU W €€ perysiuus. buoTuueckuil MOTEHUHANT MOMYJISIIUU.
MopenupoBanue JUHAMHUKYU nonyiasiuud. KpuBbie pocta YMCIEHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHus. Perynsuusi 4YUCICHHOCTH NOMNYJALMN: PoJib (PAKTOPOB,



3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEr BUAOB (- U
K-crparterun).

[lonsitue o0 sKkonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humum Jk.M. XartymHcona. Pasmepsl dkosornyeckoun
Humu. [loTeHnnanbHas U peann3oBaHHAS HULIU.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpaTeruH. JKOJIOTUUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAECHUS W MUTpALMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTHUYECKHE XAPAKTEPUCTUKHU  MOIMYISIUN»,
«lIpocTpaHcTBEHHass  CTpyKTypa  mnonyisiuum», «Bo3pacTHble  nHpaMuabI
nonymauuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Ikon0rust co0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MeEXIy
opraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTHI, PEAYLECHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B 3KOcHcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 poAyKIus. DKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKLIECCUM W WX NPUYMHBL. AHTPOIIOTCHHBIE BO3JECUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOmiectBo. bruopaznooOpasue u morHOTa KPyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocucmembl Mopeti u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMMU.

VYpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnaopa u ¢ayna. Cunantponuzauusi ropoickoi Qaynsl. buonormyeckoe u
XO3SIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-20ugpurxamopos (Kirouesolx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYMBOCTb OPraHU3MOB, MOMYJISALUNA U YIKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2SEHH020 6030eticmausi. MeToaoorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Hoptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCcTeMa

IIUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIIMOHAIbHBIC
I'PYIIIBI OPTaHU3MOB B DKOCHCTEME», «KpyroBopoT BElIeCTB B SKocucTeMey, «llenu
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas MHUpaMHaa YHCEID»,
«IKoJoTHYecKas MupaMujia OMoMacchl», «IKOJoruyeckas mupamMuia dHEPrUn»,
«ObpazoBanue 6osotay, «llepBuyHas cykmeccus», «BoccTaHoBiIeHHE JIeca MOCIe
noxkapa», «J9KocucTemMa 03epa», «ArpoieHo3», «KpyroBopoT BelIeCTB U MOTOK
HHEPrUU B arporeHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBaHue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJlIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBaPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHasi pa6ora «l3ydeHue pa3zHOOOpa3uss MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypCcHsl B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€IBbHUK, Ha CYXOJO0JbHBIN UK TTIOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o00o0j0Yka 3eMIM, TJ€ CYIICCTBYET WIIU
CyIIleCTBOBaja KU3Hb. Pa3zBuTHe npeacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepnaackoro o 6mocdepe. O6aactu 6uochepsr u e€ coctas. JKupoe
BeIeCTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobeHHocTH GMochephl Kak
ro0anpHOM 3K0ocucTeMBI. J[MHAMUUYeckoe paBHOBecue B Ouocdepe. KpyroBopoTsi
BEIIECTB U OMOTCOXUMHUYECKHE UKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHMIA B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonsTue o Gruome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M I[HPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIECa, BEICOKOTOPbs. Kiumart, pacTUTenbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabmuipl u cxembl: «['eocdepnr 3emnny», «KpyroBopoT azora B IpHUPOJL»,
«KpyroBopoT yrinepona B npuposae», «KpyroBopor kuciopoga B Mpupoje»,
«KpyroBopot Boabsl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmatndyeckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannbiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHsay, « Tponuueckuii mecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KPU3WCHI M WX TMpUYMHBL. Bo3jelcTBue deloBeka Ha
ouocdepy. 3arpsi3HeHNEe BO3AyIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsa3HeHue BOTHOM
cpeanl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TOYBEHHBIX
pecypcoB. M3MeHnenue kinmara.

AHTPOIIOT€HHOE BO3JCUCTBUE HAa PACTUTENIbHBIN M KMBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobGo oxpansembie mpupoansie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emuin. OOmIMEe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIIEICTBHS.

Pa3BuTHe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemnvle ucciedosanus nepexooa K pecypcocbepezaioweli u
KOHKYPeHmOocnocoonou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbI
sKopeaburumayuy dKocucmem U cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus MopcKux u Ha3emMHbIX 3KOCUCTEM.

JdemoHncTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMochepsl», «3arpsi3HeHne TUApPochepb»,
«3arpszHenune nouBb», «[lapauKoBEIi A3ddexT», «Ocob60 oxXpaHsemMbie TPUPOTHBIC
TeppUTOpHUm», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHON KHUTM peTrHoOHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMpPOrpaMM cCpefaHero oOmiero o0pa3oBaHUA: JIMYHOCTHEIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUH TOCTUTAIOTCS B
€IUHCTBE YYEOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs Yy4yeOHOro mpeamera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOrO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPABOTIOPSIAKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPU CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4YEeOHBIX M T[O3HABATENIbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/ad, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IE€STEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IpaXkTaHCKON UAEHTUYHOCTH, TAaTPHUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoi, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U NMaMSATHUKAM HPUPOAbI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3amute OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKWU3HM B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JACUCTBHS KUBOW NPUPOJIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30macHOro o0pasa *Ku3HH (310POBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢e;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3inyHbiM cepaMm mnpodeccuoHANbHON JESATEIHHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHUKY KUZHH
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
IKOCHUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JCUCTBUN, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpele, YMEHHUE MPOTHO3UPOBATh HEOIAroNnpUATHBIE HKOJOTHUYECKHE TMOCIEACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUIA U TIPEIOTBPAILIATh UX;



HaJIMYHUe PA3BUTOTO HKOJOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATEIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHUus 00 OKpYXKaroleM MHUPE KaK O €IMHCTBE NPHUPOJbI, YEIOBEKa U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieuyeHUs] HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JIaHHE TEPCICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIEHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMupyeMoiu
IIpU U3y4YEHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HUCIIONIh3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONIh30BaTh OMOJOTUYECKUE 3HAHUSA IS
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO ACSTEPHOCTh HHIUBUIYATHHO U B TPYIIIIC;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUU MO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHUS ydeOHOTO mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIe 711  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJaArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIO0B TO3HAHUS,
HCITOJIb3yeMBIX B €CTCCTBEHHBIX HayKaX (BEIICCTBO, JHEPIHs, SIBICHHE, TPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeI0BaHre, HAOI0IeHNEe, U3MEPECHHE, IKCIICPUMEHT U JIPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromue GopMUpoBaHUe QYHKIIMOHAIBHONW TPAMOTHOCTH M COITMATBHOM
KOMIIETEHIIUM  OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOW U COITUAIBHON MTPaKTHKE.

B pe3ynbTaTe u3yueHus OMOJIOTHH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHUs
y oOyuaromierocs OyayT choOpMUPOBaHBI IMO3HABaTEIbHBIE YHHUBEPCATbHBIC
y4eOHbIC JCHCTBUS, KOMMYHHMKATHUBHBIC YHUBEpCAJIbHBbIC YydeOHBIC JICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHble PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaJbHbIMH yueOHBIMU NM03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKue JeiCcTBUS:

CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOEHWUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATHUSIMH);

OTpEeNEeNsITh eI JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3YyJIbTAThI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS A 00bsICHEHUS! (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JETyKTUBHBIC, TIO
AaHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSTh CXEMHO-MOJIETBHBIC CPENICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il M OTHONICHWH B W3y4aeMbIX OHOJIOTHUECKHX OOBEKTaX, a TaKXKe
MPOTUBOPEYHI PA3HOTO pOJA, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE ICHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUABI JICATCIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIH THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBAaTh COOCTBEHHBIC 3aJadyd B 0Opa3oBaTeIbLHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIsl TOKa3aTeIbCTBAa CBOUX
YTBEPKJIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh I1I€JICHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB M CIIOCOOOB
JEHCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpEiaratb OPUTHHAIBHBIC MOJIXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckod MHMOpMaLUM, HEOOXOIUMOM JJIsi BHIMIOJHEHUS! Y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  MpeACTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYEeCKHUE 3HAKH U CHUMBOJIBI, (OpMYyJibl, aO00peBUATYpPY, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3MIIMKM IPYTUX YYACTHUKOB
Juanora Wid JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUHBIMU CrocoO0aMu OOIIEHUS W B3aUMOJCHCTBUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX IEUCTBHA C yd&TOM OOIMUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUJIEKTHUBA;

MPUHUMATh 1€  COBMECTHOM  JEATEeNbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensiaTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATENbHOCTH, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO MIMPOKON DSPYIUIINH B
pa3HBIX 00JIaCTSIX 3HAHWW, IIOCTOSHHO IIOBBIIIATh CBOWM 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'0 PELICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHThl APYTUX MpPH aHajIu3e pe3yJbTaToB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:
MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpkKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrayOnEHHOM YpOBHE OpHEHTHpPOBaHbI Ha oOecredyeHue
npodpunbHoro  oOyueHus  oOydarommxcs  Ouosorud. OHHM — BKIIIOYAIOT:
crenuduyeckue st OMOJIOTHN HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysbTaThl MPEACTABICHBI I10
roJiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpeamera «buonorus» B 10
K1acce OJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUDA, B
MO3HAHUU  3aKOHOB TNPHUPOABI W  pEHIeHUH TpoOJIeM  palMOHAILHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarone OUOIOTMYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBuioBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyIbTYPHBIX PaCTEHUN ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBaHuss ['. MeHnensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOMU
m3menunBocty H. V. BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAHUE, W3MEPEHHE,
HaOJIO/ICHHE, SKCTICPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIONIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTUYECKUX
MpoLeccoB: 0OMEeHa BellecTB (MeTadoNM3M), NPEBpPALICHUSI YHEPTUHU, OPOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3sMHOXXEHUS,  WHIUBUAYATbHOTO  Pa3BUTHS ~ opraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpPTraHOB y PACTCHHH, JKUBOTHBIX W YEJOBEKa M WX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY O3TalaMu
oOMeHa BEeIIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATIBHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM H
dakTopamu cpeapl OOUTaHHUS;

YMCHHE BBISBIIATh OTIIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeNbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMaTHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBIISTh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOILIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH MOJYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpAaTOpHBICE W TIpaKTUYeCKue paboThl, COOII0IATH
npaBuja pu pabore ¢ yu4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LEdb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIIEI0BATEIbCKON paboTe Mo OMOoJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJNYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(DEpeHIUsX;

YMEHHE OIEHWBATh OSTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUI B
o01acTy GMOJIOTUH ¥ MEAULIMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIIOI0TBOPEHUE,
HaIPaBJICHHOE N3MEHEHUE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIN BBEIOOp Oynymied mnpodeccruoHambHOM
JESTENHPHOCTH B 00JIaCTH OWOJIOTHH, MEIWIIMHBI, OMOTEXHOJOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTIAyOIsTh TMO3HABATEIbHBIN
WHTEpPEC, HAMIPABICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQECCUu u
NpOAODKeHHE OWOIOTHYecKOoro 00pa3oBaHUS B OpraHH3alUsIX CPETHETO
po(heCcCHOHATIBLHOTO U BhICIIEro 00pa3oBaHUs.



[IpeamerHbie pe3ynbTaThl OCBOCHUsI yueOHoro mpeameta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npo0JeM 4YeloBEeYecTBa, a TakKe B PEHIEHHWH BONPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOLLIEHHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAaJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHHs] W TOHMMaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OWOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KocHcTeMa, Ouocdepa), OMOIOrMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUS DBOJIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boironuu, B.. Bepuaackoro — o
o6uocdepe), 3akonbl (TreHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apoabiieBoro cxoxacrsa K. M. bopa), nmpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMUIbl 3HEpruu), rumnoressl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIEIOBAHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaOJIOIeHHEe, JKCIIEPUMEHT), CIOCOOAMH BBIABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPO/JIE;

YMEHHE BBIACIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCHCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 M CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HAa  TeHOMOHJ  TOMYJISIUH,
PUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie 0OMTaHUs, YepeOBaHMs HAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOI€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHJOB K cpene oOuTaHus, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHNN B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BATh COOTBETCTBYIOUIME aAPryMEHTHI, OHOJIOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpPeJibl OOUTaHUsI, IUHCTBA



YEeNIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs MHOTOOOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBRA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3a]]a4H, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJNHATH JA0OpATOPHbIE U TPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh HX IKCIICPUMEHTATHHBIMU
cpeacTBamu, (GOpMYyIUpPYS I1e€Jdb HWCCICIOBAHHS, AaHATU3UPOBATH IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE yYacTBOBAaTh B yueOHO-UCCIEI0BATENbCKON paboTe Mo OHojoruw,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IOJYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKHX
KOH(pEpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AaX MpPeIOTBpAIICHUS
r1o0aabHbIX U3MEHEHHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccuoHalbHON
JeSTEIHLHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOAOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MUIIEBOM
POMBIIIJIEHHOCTH, YTAyOJsTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TPOJOIIKEHHUE
OMOJIOrMYECKOTO 00pa3oBaHUs B OpraHU3AIUAX CPEIHET0 MPOo(ECCHOHAIBHOTO H
BBICILIETO 00pa30BaHUA.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
1 BHOJIOTHS KaK HayKa 1 https://resh.edu.ru/
2 JKuBple cHCTEMBI M UX H3yYEHUE 2 https://resh.edu.ru/
3 buonorus knetku 2 0.5 https://resh.edu.ru/
4 XHUMHU4YEcKasi OpraHu3anys KIeTKN 10 1 https://resh.edu.ru/
5 Crtpoenue u GyHKITUU KICTKH 8 2 https://resh.edu.ru/
6 OOMeH BelecTB U MpEBpaIIeHUE SHEPTUH B 9 1 https://resh.edu.ru/
KJIETKE
7 HacnencrBennas nadopmanus u 9 0.5 https://resh.edu.ru/
peanuzanus eé B KIETKE )
8 JKW3HEHHBIN LUK KIETKA 6 1 https://resh.edu.ru/
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5 https://resh.edu.ru/
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/
1 ['eneTnka — Hayka O HAaCJIEICTBEHHOCTU U ) 0.5 https://resh.edu.ru/
MU3MEHUMBOCTH OPraHU3MOB '
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 https://resh.edu.ru/




https://resh.edu.ru/

13 3aKOHOMEPHOCTU U3MEHYMBOCTU 6 1

14 ['eHeTHKa YelnoBeka 3 0.5 https://resh.edu.ru/

15 CeneKuys OpraHu3MoB 4 1 https://resh.edu.ru/

16 BHOTEXHOJIOTHS U CHHTETHYECKAS OMOJIOTHS 4 https://resh.edu.ru/

17 PesepBHOE BpeMms 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 13




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNEe U PAa3BUTHUE IBOTIOIMOHHBIX 4 https://resh.edu.ru/
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2 https://resh.edu.ru/
3 Makpo3BOTIONHS U €& pe3yIbTaThl 6 https://resh.edu.ru/
4 [IpoucxoxneHre U pa3BUTHE )KU3HU HA 15 15 https://resh.edu.ru/
3emie '
5 [TpoHCXOK/IeHNE UeTOBEKa — AHTPOTIOTEHE3 10 1 https://resh.edu.ru/
DKOJIOTHSI — HayKa O B3aMMOOTHOILICHUSX https://resh.edu.ru/
6 OPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5 https://resh.edu.ru/
8 DKOJIOTHS BUJOB U HOITYJISLIUI 9 0.5 https://resh.edu.ru/
9 DKOIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 0.5 https://resh.edu.ru/
CHCTEMBI ’
10 buocdepa — rnobanpHas skocucTemMa 6 https://resh.edu.ru/
11 UYenosek u OKpyxkarolas cpeaa 6 https://resh.edu.ru/
12 PesepBHOE BpeMs 8 https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI OopraHu3anuia )XUBbIX CUCTEM

WcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosoruun. [IpakTuueckas padbota
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUGYTUpOBaHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAaB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OuoJjioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyx eHHE
OEIKOB C IOMOIIIbIO KAYeCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

1 Oprannyeckue BemecTBa KIeTKH —

JIUTIATBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHuas padota «lccrnenoanne 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMUKH, IPOTECOMUKH

15 MeTto1bl CTPYKTYpHOM OHOIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTrueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «M3ydeHue 0.5
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTEIbHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 0.5
pabota «/ccnenoBanue mia3mMoin3a u ’
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpaHHbie OpraHou/ bl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHHu3MOBY

0.5

24

ACCUMWISIIAA ¥ TUCCUMUJISIIIASL — JIBE
CTOpOHBI MeTabou3Ma. Turber oOMeHa
BemecTB. JJaboparopHas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
paborta «3ydyenue pepMeHTAaTUBHOTO
paciienieHus epoKcuaa BOJAOPoia B
PACTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIECCOB OPOKCHUS U IBIXAHUSD)

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIUCHTA

32 1poToHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
33 Peakuuu Matpu4HOro cuHTE3a
34 Tpanckpunuus — matpuynslil cuate3 PHK
35 Tpancnsiius u e€ sTarnbl
36 Konnposanne amuHokucior. Pois
pubocom B OMocuHTe3€e Oenka
37 Opranu3zaiys reHoma y IpoKapuoT u
3yKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y 9YKapHuoT
Bupycbl — BHekeTOuHbIE (GOPMBI KU3HU U
39 oOnuratHele nmapasuTsl. [IpakTuueckas 0.5
pabota «Co3nanue MoJIenu BUpycay
40 BupycHble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN
41 HanorexHosorny B OMOJIOTUN U MEIULIMHE
42 JKW3HEHHBIN LUK KIETKA
43 Marpuunslii cuntes JJHK
Xpomocomsl. JlabopaTtopHas pabora
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIE€TKU — MHUTO3
Tuns! knetok. Kapnokunes u HUTOKUHES.
46 JlaGopatopHas pabota «HaGmoeHue 0.5

MUTO3a B KJIE€TKaX KOHYMKA KOPEeIKa JIyKa
(Ha TOTOBBIX MUKpOTIpEnapaTax)»




47

Perynsanus ;kM3HEHHOTO LIUKJIA KJIIETOK

48 Opranusm Kak eIMHOE LIEJI0e

49 Txanu pacrenuii. Jlaboparopras pabora 0.5
«M3ydyeHne TKaHEeH pacTCHUIN '
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHnas pabora «3ydyeHue Tkanen 0.5
KUBOTHBIX)»
Opransel. CucreMsl oprados. JlaboparopHast

51 paborta «M3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoOB

54 [Intanue oprann3zMoB

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapurtenbHas cucTeMa 4eaoBeKa

56 JIpIxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcnopT BelEeCTB y OpraHUu3MOB

59 KpoBenocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YeIIOBEKa

60 Brinenenue y opranusMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cucteMa deaoBeKa

63 PaznpaxxuMocTs U perynsmuus y

OpraHnu3MoOB




I'ymopanbHas peryssauus 1 S3HIOKpUHHAS

o4 crcTeMa JKUBOTHBIX U YeJIOBEeKa

65 @DopMBbl pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 0.5
«M3ydenue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIIpEapaTaxy

69 WNupnBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70 3akiiajika OpraHoB U TKaHEW 13
3apO/IBIIIEBBIX JTUCTKOB
Poct 1 pa3zButne )XMBOTHBIX.

71 JlabopaTtopHas pabota «BrIsiBIeHHe 0.5
MPU3HAKOB CXOJCTBA 3apObIIIeh
MMO3BOHOYHBIX KHUBOTHBIX)»
Pa3zmHOXeHuE U pa3BUTHE pACTCHUH.

72 JlaGopaTtopHnas pabora «CTpoeHuUE OpraHoB 0.5
Pa3MHOKEHHUSI BBICIIUX PACTCHHUID

73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKd
OcHOBHBIE IOHATHS U CUMBOJIbI TeHETUKH.

74 JlaGopaTtopHnas pabdota «Jlpo3odriia kak 0.5
00BEKT FeHEeTUYECKUX UCCIIE0BAHUI)
3aKOHOMEPHOCTH HacleI0BaHUs

75 pU3HAKOB. MOHOTHOpUIHOE 0.5

CKpCIIMBAaHUC. HpaKTI/I‘IeCKaH pa60Ta




"N3yueHue pe3yapTaToB MOHOTHOPUIHOTO
CKpeUIMBaHus y Apo30Quist"

[utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO

76 1
CKpEIIUBaHUS
77 Ananusupyrouiee ckpeniuBanue. Hernomnnoe |
JTOMUHUPOBaHUE
JurunbpuHoe CKpelnuBaHue.
73 [Ipaktuueckas padota «13yuenue | 0.5
pe3ynbTaTOB JUTHOPUIAHOTO CKPEIIUBAHUS '
Yy Ap030QHITBI
79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPUSI HACIEICTBEHHOCTH 1
82 I'eneTuka mona 1
83 T'eHoTHO KaK IE€JIOCTHAS cUCTEMA 1
84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHHid, ’KUBOTHBIX U YeJIOBEKa
85 MN3MeHYnBOCTb MpU3HAKOB. Bribl 1
W3MEHUYHUBOCTH
86 MoaudukanroHHas K3MEHUYNBOCTh 1
BapuanonHslii psa v BapuaiuoHHas
kpuBas. JlaboparopHas paboTa
g7 «HccnenoBanre 3aKOHOMEPHOCTEH | 0.5

MO/IU(UKATUIOHHON H3MEHUUBOCTH.
[TocTpoeHnne BapHallMOHHOTO PsAAa U
BAPUALIMOHHON KPUBON»




88

I'enoTunmyeckas M3MEHUYHNBOCTb.
KoMmOunaTuBHast N3MEHYHUBOCTE

89

MyranroHHast U3MEHYHBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
po30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIl[MOHHOTO IIpoIiecca.
OnureHeTHKa U STUT€HOMUKA

91

I'eneruka yenoseka. [IpakTuueckas padora
«CocraBiieHUE U aHAJIU3 POJAO0CIOBHOW

0.5

92

MeToabI MEMUITMHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHCETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJBTYPHBIX PACTCHHI U TIOPOJ TOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas pabota «/3ydeHue MeTo 0B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTrxkeHHs CeNeKIUU pacTeHUN U
#UBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4yeHUe U UCIIOIb30BaHNE
TE€HETUYECKUX PECYPCOB




buotexnonorus kak Hayka U OTpacib

98 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3ydenne 00beKTOB OMOTEXHOJIOTUI

99 OCHOBHBIE HANPaBJICHUSI CHHTETHYECKON !
onosorun

100 XpOMOCOMHAsl U T€HHAsl HHKEHepUs 1

101 MenunuHckre OMOTEXHOJIOTUH 1

102 PesepsHbiit ypok. IloBTOpeHue, |
00001IeHHe, cucTEMaTHU3alis 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KVIACC

KoaudecTBO 4acoB

Ne n/m Tema ypoka B KounrtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

1 OposonmonHas Teopus Y. Jlapsuna 1

) JIBHOKyIye CHIIbl ABOJIFOIMA BUIOB 110 Y. |
JapBuny

3 bopw0a 3a cymectBoBaHuE, €CTECTBEHHBIIN :

1 UCKYCCTBEHHBIN 0TOOp

4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH

5 DTanbl 3BOJIOLMOHHOTO MTPOIIECCa: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS

6 [onmynsius — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH TeHeTHYeCKOro paBHoBecus JIx.

7 Xapau, B. Baitn6epra. JlaboparopHas 1 0.5
pabora «BblsiBIeHHuE U3MEHYUBOCTH Y ’
oco0eil 0HOTO BUIa»

8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1

9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA

10 Murpauuu. M30s1um nomyisiumii: |
reorpaduueckas, Ouojgoruueckas

1 EctecTBeHHbII 0TOOp — HaIpaBISIOMIUN 1
(hakTop IBOTIOIUHI

12 [TonoBoit oT6OP 1




13

[Tpucrnoco6IeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOLUH.
JlabopatopHnas pabora «3yuenue
apoMop(}030B U HUANOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
¢buznonornyeckue, OMOXUMHUECKUE,
noBeneHyeckue. Jlaboparopnas padora
«IIpucnocobiienus opraHu3MOB U UX
OTHOCHTEIIbHAS 1IeTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue Kak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOISBOJIIOIWHU U SITHACMHUOJIOTNHN

19

MakposBosmtonus. [Taneontonornueckue
METO/IbI U3yYEHUS IBOJIOIUH

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie M CPABHUTCJIBHO-
Mop(bonornqecm/le MCTObI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE
MCTOJbI U3YUCHUS 5BOJIFOINUN




23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnantuBHas paguanys. HepaBHOMEpHOCTH
TEMIIOB SBOJIIOIMH

)5 HayuHblie runoTe3sl IPOUCXOXKICHUS
YKU3HU Ha 3emJie

26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3HH

7 OCHOBHBIE ATAITBl HEOPraHUIECKOU
HBOJTIOIIUHT

28 ['unoTessl 3apoKaAeHUS KUZHH
Hcropus 3emMiii 1 METOBI €€ H3YUCHHSL.

29 JlabopaTtopHnast padota «M3ydeHue u 0.5
OTIFICAHNE UCKOTIAeMBIX OCTAaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHbie 3Tansl opraHuyecKoit
SBOJTIOIIH

31 DBOJIOLHMS PYKAPUOT
OcHOBHBIE ATaIbI IBOJIOLUN

0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabora «/3yyeHue ocoOeHHOCTEH ’
CTPOEHUS PaCTECHUI Pa3HBIX OTIICIOBY»

13 OCHOBHBIE ATaIIbI BOJIOIUU KUBOTHOTO
MuUpa
DBorous )KUBOTHBIX. [IpakTHyeckas

34 pabora «M3yueHune ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIie 10 paM U

nepuogam




MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3HUCHI MPOIILIIOTO

37 CoBpeMeHHbIH 3KOJOTHYECKUI KpU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHasi CUCTEMa OPraHUuYECKOTO
MPOIILJIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MPOUCXOKICHUHU YEIIOBEKA
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «/3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBMOKylIEe CHIIbI aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOT€HE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTEHE3a

46 [Taneorenerrka 1 najseoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pachl. [IpakTuueckas

48 pabota «/3ydueHne FKOJIOTHUECKUX 0.5
aJanTaiuil 4eJIoBeKa

49 MexaucuuninHapHble METOAbl
AQHTPOTOJIOTUU

50 3apoKIeHuE U pa3BUTHE DKOJIOTUN




Merto et skonorun. Jlaboparopuas padota

51 «M3yueHne METOJJ0B 3KOJIOTMUYECKUX 1 0.5
HCCIIEA0BaHUIN»

57 3HaueHue 3KOJOTUYECKUX 3HAHUHN 115 !
4eJloBeKa

53 Okonorndyeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabota «BbIsiBneHre nprucnocodieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abunotuueckue paktopsl. Temneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrisiBeHne 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEeMIEPaTypb»
AoGunoTtndeckue akTopsl. BiaxxHOCTH Kak

56 aKoJoruueckuit pakrop. Jlaboparopuast | 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GopMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HaueHne OMOTUYECKUX B3aUMOIEUCTBHI

61 JUIsl CYyLIIECTBOBAHMS OPTaHU3MOB B CpPEZIEC 1
obuTtaHus

2 DKOJIOTHYECKUE XapaKTEPUCTUKU |

nonmyJianuun




OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsAuun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OcHOBHBIE TIOKA3aTEU MOMYJISINN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU

65 DKOJIOTHYECKAasl CTPYKTYpa MOMYIISILIUU

66 JluHamuKa HOMyJSUU U €€ peryasuus

67 Kpussie pocTa 4uCIeHHOCTH MOMYJISALIIH.
KpuBbie BEDKUBAHUS
OKoJIornYecKkas HUIlla BUIA.

68 JlabopaTtopHnas paborta «IIpucnocodneHus 0.5
CEMSIH paCTEHUN K pPaCCEICHUIO»

69 Bup xak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKMBOTHBIX

71 Coo00111€cTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUH B
JKOCHCTEME

74 OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOI1ecTB — CYKIIECCUH

77 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03€p M peK. IKOCUCTEMBI MOpPEN U OKEAHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

TYHJIp, JIECOB, CTENEH, IyCTHIHb




79

AHTpOHOFeHHBIe 9KOCHCTCMBI

Ypboakocucremsl. [Ipaktudeckas padora

80 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI»
3aKkoHOMEpPHOCTH (hOpPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISALUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuiennanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ounocdepsl

26 KpyroBopoTsl BemiecTs u
OMOreOXMMHUYECKHUE LIUKITBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcroitunBocTh OMOCheps

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BosneiictBue yenoseka Ha Ouocdepy

01 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENIbHBIN U KUBOTHBIA MU

92 Oxpana npupo sl

03 OCHOBHbIE TPUHIUIIBI YCTOWUYHUBOTO

Pa3sBUTHUA YCIIOBCYCCTBA U ITPUPOAbL




PanmronansHo€ mpupoa0NI0Ib30BaHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
paszHooOpa3us 3emiu

95 0"6061116HI/Ie 1o TeMe «MUKpO3BOJIIOLUS U !
e€ pe3yabTaThD»

96 O}So6memm 1o TeMe «Makpo3BOIIOLUS U |
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BUTHE )XKU3HU HA 3emMIIe)»

08 O6061mmenue o treme «IIpoucxoxnenue :
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia |
oOuTaHU»

101 0O0600menne 1Mo TeMe «DKOJIOrUs BUIOB U |
MOMYJIS A

102 O606menue mo teme «brocdepa — |
r1106aapHas IKOCUCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamontoB C.I'.,
Counun H.U., 3axaposa E.T.; non penakuueit 3axaposa B.b., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIIECTBO
«M3parenscTBO «lIpocBemeHne

* buonorus. O6mas 6uonorus, 11 knace/ 3axapos B.b., MamonTos C.I".,
Conun H.U., 3axapona E.T.; mox penakiueit 3axaposa B.b., O0mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/
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