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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6HoMy npeamety "buonorus" (nanee - Ouoaorus) Ha ypoBHE
cpelHero oomero oopaszoBaHusl pazpaboTaHa Ha OcHOBe PDenepallbHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanun», PI'OC COO,
Konuenuuu mnpenogaBanus ydeOHoro mnpeamera «buomorus» M OCHOBHBIX
NoJIOKEeHUH (epepanbHOl paboueil mporpaMmMbl BOCITUTAHHUS.

YueOuslii npeamer «buonorus» yrimyonénHoro ypoBHs wuzyudenus (10-11
KJIACChI) SIBJISIETCS OJTHAM W3 KOMIIOHEHTOB MpeaMeTHoW obOiactu «EcTecTBeHHO-
HayuyHble npeameTsy. CornacHo nonoxeHusMm GI'OC COO npoduibHbie yuyeOHbIE
NpeAMEThl, H3y4yaeMble Ha  YIUIYOJIEHHOM YpPOBHE, SBIAIOTCS  CIIOCOOOM
nuddepenuran 00y4eHusl Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHus U MPU3BAHbI
o0ecrneunTh TMPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM,
cpenHuUM MpodeCcCUOHATBHBIM M BBICIIMM O0Opa3zoBaHueM. B To ke Bpemsi Kak/blil u3
ATUX Y4E€OHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTEIbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAIONIUMX 3a7ay, CBS3AHHBIX C
npodopueHTanueil o0ydalIMuXcss U CTUMYJIHMPOBAHUEM HMHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, HKOJOTHUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yue6HOMY TipeaMeTy "buonorus" maét npeacraBieHue o 1elu U
3alayax u3y4yeHusi ydyeOHoro mnpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE,
ompenenser o0s3aTeibHOEe  (MHBApUAHTHOE) MPEIMETHOE  COJCp)KaHHE, €ro
CTPYKTYpPHUpPOBaHME TII0 pa3feiaM ¢ TeMmaMm, paclpeielieHue 10 KiaccaMm,
PEKOMEHIYeT TOCJIEA0BATeIbHOCT, HU3Y4YEHHUsI y4eOHOTO Marepuaia ¢ Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4YeOHOro mpoliecca,
BO3PACTHBIX O0COOCHHOCTEH oOyuaromuxcs. B nmporpamme mo 6MoJIOruu peaan3oBaH
MPUHIUI TPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTMM Ha YPOBHE OCHOBHOTO OOUIETO
oOpa3oBaHus, OJarojgapsi 4eMy MpOCMaTPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIee
pa3BUTHE OWOJOTMYECKWX 3HAHWN, OPHUEHTHUPOBAHHBIX Ha (opmMupoBaHHe
€CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS, AKOJIOTHYECKOTO MBIIICHUS,
MPEICTABICHUI O 3J0POBOM 00pa3e *U3HU, HA BOCITUTAHUE OEPEKHOTO OTHOLIECHUS K
OKpY>Karoliel MpupoaHou cpeae. B mporpamme mo OHOJOTHMU TakXe MOKa3aHbI
BO3MOXKHOCTH y4eOHoro mpeamera «buonorus» B peanuzanuu TpedboBanmiit GI'OC
COO « mIaHuPyEeMbIM JIMYHOCTHBIM, METAMPEIMETHBIM U MIPEAMETHBIM Pe3yJIbTaTaM
oOyyeHus W B (OPMUPOBAHWU OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOM
NEATEIbHOCTH  OOYYalolUXCs IO OCBOCHHUIO  COJEpKaHUs  OHOJIOTMYECKOTO
oOpa30oBaHUs Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs.

VY4eOnbiii npeamer «buosiorus» Ha YpOBHE CpelHEro oOmero oOpa3oBaHUS
3aBeplIaeT OMoJorHUYeckoe o0pa3oBaHKUe B LIKOJIE U OPUEHTHPOBAH Ha PACIIUPEHUE
U yriayOsjeHue 3HaHui 00Yy4arolMXCsl O KUBOW MPUPOJE, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOU OWOJIOTUH, dYMOPHOJOTUA W OUOJOTHUU Pa3BUTHS, TCHETHKHU, CEICKIIUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenune yueOHoro mpeamera «buonorus» Ha yriayOJe€eHHOM ypOBHE
OPUEHTHUPOBAHO Ha IMOATOTOBKY OOyYalolmUMXCs K TMOCIEIYIOUIEMY TOJYYEHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aX M OpraHu3alusix  CpPEeIHEro
npodeccuonansHoro odpazoBanus. OCHOBY €ro COJEp)KaHUS COCTABIISIET CHCTEMa
OMOJOTMYECKUX  3HAHWW, TOJYYEHHBIX NpU  H3YyYEHUU  OOydarouuMucs
COOTBETCTBYIOIIUX CHUCTEMATHMUYECKUX pa3/iesioB OUOJOTMHM Ha YPOBHE OCHOBHOIO
obmero obpaszoBanusi, B 10—11 kimaccax 3TH 3HAHUA TOJYy4YalrOT pa3BUTHE. Tak,
pacCUIMpPEHbl U YTyOJIeHbl OMOJOTUYECKHUE 3HAHUS O PACTCHUSX, )KUBOTHBIX, Ipudax,
OaKTepHsIX, OpraHM3Me 4eJIoBeKa, OOIINX 3aKOHOMEPHOCTSX KU3HH, JOMOTHUTEIBHO
BKJIFOYEHbl OHMOJIOTMYECKUE CBEJIEHUSA NPHUKIAAHONO W TIOMCKOBOIO XapakTepa,
KOTOpPBIE MOKHO HCIOJIb30BaTh KaK OPUEHTHPHI JUIsl MOCIEAYIOLIEro BbIOOpa
npodeccun. Bo3MmMokHa  Takke  HMHTErpauus — OHMOJOTMYECKMX  3HAHMH €
COOTBETCTBYIOIIUMH 3HAHUSIMH, IOJYYEHHBIMH OOYYalOIUMHUCS TP H3YyYEHUU
bu3UKK, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMy mpeametry "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN MOAX0AbI K U3ydeHUI0 6uosoruu. CorjaacHo
UM, M3Yy4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE MJI1 >KUBBIX CHUCTEM
pPa3HOTO YpPOBHS OpraHU3alldd, »3BOJIOLUMU OPraHMYECKOro MHUpa Ha 3emie,
COXpaHEeHUs1 OMOJOTUYECKOro pa3zHooOpasus miaHetsl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJSIPHOH M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH U OHOJOTHH
pa3BUTHS, TEHETUKU M CEJICKIMU, OMOTEXHOJIOTMM M CHHTETHYECKOW OWOJIOTHH,
aAKTyaIM3UPYIOTCS 3HAHUA OOYYalolmUXCcs MO OOTaHWKE, 300J0TUH, AaHATOMHH,
dbuszunonorun uvenoBeka. B 11 knacce m3ydaroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii  mpenmer — «buwomorusi»  mpu3BaH ~ 00ECIEUUThH  OCBOCHHUE
OOyYarOIIMMUCST OMOJIOTHYECKUX TEOPU M 3aKOHOB, WJICH, MPUHIIMIIOB M TIPABUII,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTUHBI MUpPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3uM U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMYJISLNH,
OMOLIEHO3a, PKOCHCTEMbI, O BBIJAIOMIMXCA HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
WCCJICIOBAHMUSIX B OHMOJIOTHH, MPUKIAIHBIX aCMeKTaX OMOJIOTMYeCKUX 3HaHUU. Jljis
pa3BUTHS W TOJJEPKaHUS HMHTEpeca OOydJaromuxcsi K OHOJIOTMH Hapsaay Cco
3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOTO MaTepualia B COAEP>KaHUU IPOrPAMMBI 110
OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEM CTAHOBIICHUS M Pa3BUTHUS TOU
WIM WHOW 00JacTH OMOJIOTHH, BKJIAJOM OTE€YECTBEHHBIX M 3apYyOEKHBIX YUEHBIX B
pelieHne BaXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enp m3ydyenust yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE —
OBJIaJicHHe  OOy4YaloIMMHCS  3HAHUSMH O  CTPYKTYpHO-(YHKIHMOHAIBHOM



OpraHM3aliy )KUBBIX CUCTEM PAa3HOT0 paHTa U MPUOOPETeHHE YMEHHUI UCTIOIb30BaTh
3TM 3HaHuWsA B  (QOpPMHpPOBaHMM HMHTEpeca K  oOmpeAenéHHOM  olnactu
npo(hecCHOHANBPHOM JIeATENbHOCTH, CBSI3aHHOM C OWoNoruei, Wi K BBIOOPY
y4e0HOT0 3aBEICHUs U1 IPOJOJKEHHS OMOJIOTHYECKOTO 00pa30BaHuUs.

Joctuxenne 1enu u3ydeHuss ydyeOHoro nmpenmera «buonorus» Ha
yIIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMBbl OHMOJOTHYECKUX 3HAHHWK: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHSX, KOHUEHIMIX, TMIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U
IPaBUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpaA; O
CTPOEHMHM, MHOToOOpa3uu U OCOOEHHOCTSIX OWOJIOTMYECKHUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIIKS, BUJ, OMOT€OLEH03, Onocdepa); 0 BIIAIOIMIMXCS OTKPBITUSAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHUE OOYYaromMXCS C METOJaMH IIO3HAHUS JKUBOM MPHUPOJBI:
UCCIIEI0BATEbCKUMU METOAAMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU
Ouonoruu, -HMOPHOIOTMM W OHOJIOTMM pa3BUTHUS, TE€HETHUKH W  CEJEKILHH,
OMOTEXHOJIOTUA U CHHTETHYECKOW OMOJIOTUH, TAJIEOHTOJIOIHH, SKOJOTHH); METOIaMU
CaMOCTOATENLHOTO MPOBEAEHUS OMOJIOrMYECKUX MCCIEI0BaHUN B 1a0OpaTOpuu U B
npupoze (HaOIoeHue, N3MEepPEHNE, IKCIEPUMEHT, MOJICTUPOBAHNUE);

OBJIQZICHME  OOYYaIOUUMHUCS ~ YMEHMSIMH:  CaMOCTOSITEIbHO  HAXOAWTh,
aHANM3UPOBaTh M HCIMOJIb30BATh OMOJIOTMYECKYI0 HH(GOPMAIIUIO; MOJIb30BATHCSA
OMOJIOTMYECKOM TEPMHUHOJIOTME W CHMBOJIUKOW; YCTaHABIMBATh CBS3b MEXKIY
pazBUTHEM OHOJIOTUM U  COLUMATbHO-DKOHOMUYECKUMHU U  3KOJOTUYECKHUMHU
npobyieMaMy  4YeJIOBEYECTBA; OLICHUBATh IOCHEACTBHUSI CBOEM AESITENBHOCTH IO
OTHOILIEHUIO K OKpYXarolel MNpuUpoAHON cpele, COOCTBEHHOMY 3/I0pOBBIO U
3I0POBBIO OKPYKAIOLIUX JIF0JIei; 000OCHOBBIBATh M COOJIIOAATH MEPHI MPOPHIAKTUKA
MH(EKIMOHHBIX 3a00JI€BaHM, NpaBWIa TOBEACHUS B MNPUPOJE U obOecreueHus
0€30MacHOCTH COOCTBEHHOM JKM3HENEATENIBHOCTH B UPE3BbIYAWHBIX CUTYaLUAX
IPUPOAHOTO W TEXHOTEHHOI'O XapaKTEPa; XapaKTEpHU30BaTh COBPEMEHHBIE HAYYHbBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0y4YaIOIIMXCA MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCA  OTKPBITUSIMA UM COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHMOJIOTHH, pELIAEMbIMU €10 NpoOJieMaMU, METOM0JIOTHen
OMOJIOTMUECKOT0 MCCIIeI0BaHus, MPOBEICHUSI SKCIEPUMEHTAIBHBIX HCCIIECAOBAHU,
peuieHus: OMOJIOTMYECKUX 3aJad, MOJETUPOBAHUS OHOJIOTMYECKHMX OOBEKTOB H
IPOLIECCOB;

BOCIHUTAHHUE Yy OOYyYaIOIIUXCsl [IEHHOCTHOTO OTHOIIEHHS K KMBOM HpUpoJEe B
[EJIOM U K OTICNIbHBIM €€ 00BEeKTaM U SIBICHUSM; (POPMUPOBAHHUE IKOJIOTUUECKOM,
TeHETUYECKOM TPaMOTHOCTH, OO0IIEN KyJIbTYphl MOBEACHHS B MPUPOJAE; MHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUI;



npuoOpeTeHrne  OOyYaroIIMMHUCS  KOMIETEHTHOCTH B PAIMOHAIBHOM
MIPUPOOTIOIB30BaHNH (COOIIOICHNUE TIPaBUJI TIOBEICHHS B TIPUPOE, OXPAHBI BUIOB,
DKOCUCTEM, Ouocheprl), COXpPAaHCHHH COOCTBEHHOTO 370POBbSI U  370POBBS
OKPY>KarOIIUX JItoAeH (coOmoieHust Mep npoduiakTUKA 3a001eBaHui, 00ecIeueHue
0€30MacHOCTH JKU3HEACSITENIPHOCTH B YPE3BBIUAWHBIX CHUTYalUSIX MPUPOJHOTO U
TEXHOTEHHOTO XapakKTepa) Ha OCHOBE HCIOJIb30BAaHUS OHMOJOTHYCCKUX 3HAHUU H
YMEHUH B IOBCEIHEBHOW KU3HU;

CO3JaHMe  yCIOBUW  JJiE  OCO3HAHHOTO  BBIOOpa  OOyYAIOMIMMUCS
WHUBUyaIbHOM 00pa30BaTEIbHOM TPACKTOPHUH, CIIOCOOCTBYIOMIEH MOCIEAYIOIIEMY
poeCcCHOHALHOMY CaMOOTIPEICICHUIO, B COOTBETCTBUU C WHIUBUIYATbHBIMU
WHTEpECaMH M MOTPEOHOCTSAMH PETHOHA.

OO1iee 4KCIIO 4acoB, OTBEACHHBIX HA M3y4YEHHE OMOJOTUM Ha YIiyOJIEHHOM
YpOBHE cpeaHero obmero oOpaszoBanus, coctaBisger 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT6op oOpraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOyUECHHS OHOJIOTHUHU
OCYIICCTBIISETCS C Y4ETOM CIEeNU(PUKHA €ro CoIep)KaHus W HaMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTMYECKOTO0  O0pa3oBaHWS B OpPTaHM3AIUAX  CPEIHETrO
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTebHBIM YCIIOBHEM TIPU OOYYEHHH OMOJIOTHMH Ha YrIyOJEHHOM YPOBHE
SBIIICTCSI TIPOBEJCHUE JIA0OPATOPHBIX M TPaKTUYECKUX paboT. Takke ydacTue
OOyYaroIMXCs B BBITOJIHCHUHM MPOCKTHBIX W Y4eOHO-HCCIICIOBATEIBCKUX PadoT,
TeMaTHhKa KOTOPBIX OMPEACNSIETCS] YyYUTEJIEM Ha OCHOBE MMEIOIIMXCS MaTepUaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KW TMOUCKOBBIE HAy4YHBIC HCCICIOBAaHUS B
OHOJIOTHH.

3HadeHne OMOJIOruU B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojoruei. 3HaueHUE OWOJIOTUU B
MIPAKTUYECKON JECATCIIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. TI'apseut, I'. Menaens, B. 1. Bepnaackui, U. I1. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTEeMbl Kak NOpeaMeT u3zydeHust Ouosjoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3allii JKUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreonenoTuyeckuit), Ouochepusniii. Ilporecchl, TpoUCXOIAlIMEe B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. l[londarue o 3aBUCUMOu u
He3aBUCUMOUN TniepeMeHHOW. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runotesa. [lorsiTie BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuplt w cxeMbl: «OCHOBHBIE MpPHU3HAKH KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TIPUPOIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKUMOHaJIbHAS €QuHULA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(PEpEeHInATBHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOLOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuueckass padora «M3yueHne METONOB KIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIECMEHTHI.
Bozma u e€ ponmp Kak pacTBOpPUTENSA, PEAareHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyssiuuu. MuHepaabHble BEIIeCTBa KJIETKH, UX OMOJIOTHYecKas
posb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJUTOcCaxapybl U MOJUCAXapPU/IbI.
OOmuit  mnaH CcTpoeHus M (UBHKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue QyHKIIUU YTIIEBOOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIUH B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, RPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CcmpyKmypbol U QYHKYui OUOMONEKYL U UX KOMHIeKcos. KomnviomepHulil ouzatin u
OpeaHu4ecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBbIE KHUCIOTBIY,
«Ctpoenne Mosekyibl ATOy.

O6opynoBaHue: XUMUYECKAsl TOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BaHMSI KIETKH.



CtpoeHue mpokapuoTHIecKoi kiieTku. Kierounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneruénnas auddys3us), aKTUBHBIN (MEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHON CTEHKU pacTeHUi, TpUOOB.

[Hutomna3ma. [{uto3one. Llutockener. Jpumxkenne nuroriazMbl. OpraHouasl
kieTkdu. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHbIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6eakos 6
annapame [onvoocu. Copmuposexka bOenkos 6 annapame Ionvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosnu pacturenbHbIx KieTOK. KiieTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM U rmiactun. [lepBuunsie,
BTOPUYHBIE W  CIIOKHbIE  IJIACTHIBl  (POTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICILIMX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmel.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Knetouynsrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpoQuIaMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. Idyxpomamun u cemepoxpomamunr. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHolt 00040YKU 6 Mmumose. HoepHviii
Mparcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpaUuK



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue II1a3MOJIM3a W JAEIUIA3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NPeBpallleHUE JHEPIUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOoKCcucenHbIll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOJOPOIHbBIC
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHUE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POJIb MUTOXOHIAPUH B
nporeccax Ouojgoruueckoro okucnenus. Llukinnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes] aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTopuasi padora «/3yueHue (epMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHre3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEHHOW MHGoOpManun. [ eHeTHIecKuid
KOJ, €ro cBoucrBa. TpaHckpunuus — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKAE TTPOOITIEMBI.

buoungopmamuxa: unmeepayus u anaruz o6onvuux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JeMoHCTpanun

[Toptpetsr: H. K. Konbuos, /. . UBanOBCKUI.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTnyeckuii Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnus. WMutepdaza u mutos.
Oco0eHHOCTH TMpoIIeccoB, MpoTeKalImx B uHTepdase. I[loaroroBka KIeTkH K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUo bl UHTEPGa3bI.

Martpuunbin cunres JIHK — pemmkanwma. [Ipuanumner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAIIIEIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUIJIOWIHBIA W
rarionaHbell  HAaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuto3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npoueccel. Tumnbl MuTo3a. KaproknHe3 U UUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO3A.

Perynsiius MUTOTHYECKOTO IMKIIA KJIeTKH. [IporpamMmmupyemasi kieTouHas
rudesb — anornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmapenus u eubenu xiemokx. «llugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCcTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparbl: «MuTo3 B KIETKax
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pasHooOpazue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, ApyTrue NpoTUCThl. KoJloHHWabHbIE OpTraHU3MBI.



B3anMocCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI 1 pacioIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIutanne opranusmoB. IlorjmomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jlpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TIO3BOHOYHBIX KMUBOTHBIX.
JpixarenbHas cucTeMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcriopT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucrema U €€ Oprassl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Beigenenne y opranu3mMoB. BeigeneHue y pacteHuil. Beimenenue y
KUBOTHBIX. CoKpartuteinbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCaChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM U BBIJIETUTENBHONW cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XMMUYECKOW 3a1UThl. ODUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKkTUBHOro umMmMmyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysanus |y OpramusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe ©  peryisauus y
pacTeHuii. PocToBbIE BEIIECTBA U UX 3HAYECHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuexc u
pednekropHas nyra. bezycioBHbie U yCIOBHBIE pe(IIEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanamo-runodusapHas
CUCTEMA.

JlemMoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenmii», «KopHeBbie cuctembl», «CTpoeHHE CTEOIS,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cuctemMay, «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «KuiieuynomonoctHsle», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHue HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema rymkw», «HepBHas cucrema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.



OO6opynoBaHKe: CBETOBOM MHUKPOCKOM, MHUKpOINpenapaTbl OJHOKIETOUYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIIMH TOYBEHHOTO M BO3YIIHOTO MTUTAHUS PACTEHUH,
pacIieTuIeHus KpaxMaiia u OelIKOB Mo/ IeicTBHEM (epMEHTOB, 000OPYAOBAHHE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecrnonoro  pa3MHOXKEHHUSA: TOYKOBAHHUE, CHOPYJISAIUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonmoBele kieTkn, Wik rameTtsl. Meino3. Craaun
Mmeno3a. [loenenne xpomocom B Meo3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HapyXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenez — 00Ha u3 21a6ublX nPoodIeM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MJICKONMTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3aKiiaika OpraHoB M TKaHEH U3 3apObIIIEBbIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpHOHAbHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUSI JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuonaneHeiii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszBute ¢ wMeramopdo3oM y OECO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOE 3HAYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PETYISAIMN POCTA JKUBOTHBIX M YesioBeka. CTaauu MoCTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpa3oBanume crmop B TMporecce Mehosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJssiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsr: C. I'. Haamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIAOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKUM3HEHHBIM UHMKIT MXxa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuuyeckast padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HaCJE€JACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTUS TEHETUKHM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKHUE MOHSITUSL U CUMBOJIBL. [ 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHbIE =~ METOJBI  T€HETUKH: THOPUAOJIOTHYECKHI,  IIUTOJIOTHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmus! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMBI CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX
WCCIIEOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH
eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ unores3a YyucToThl raMer.

AHanm3upyroniee ckpemmBanue. [[poMeXKyTOUHBIA XapaKkTep HAcIeIOBaHHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HacleJoOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CueruieHHOe HacieaoBaHue npuzHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXAHU3M OMpEAEICHUs Mmoia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMmeTHbIA I0J. ['eHeTuuyeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neiioTponusi — MHOXKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBI aiuienn3M. B3anMoaencTBUE HEaUIeIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHS PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJECHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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

Tabmunpst u cxembl: «IlepBblil 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKoH
Mengens», «AHanusupymollee CkKpelmuBaHuey, «HemonHoe nOMHUHUpPOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3oduib», «['eHeTnka momay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXEeCTBEHHBIN aJlJIeIu3M», «B3auMoaecTBIuE TCHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUS M pPAcCIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJECIb A
JIEMOHCTPAllMH CILEIJICHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «Jlpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ydbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUS Yy APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHYnBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MeHYnBOCcTH. HopMa peakuuu npusHaka. BapuarmoHHbBIN
psin u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsE U3MEHUYNBOCTh. CBOMCTBA NTEHOTUIMMYECKONW N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs M3MEHYMBOCTH. Mei03 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHBICE MYyTallMud. SnepHble U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUe U MOJoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTauuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MenunBoctu (H.U. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuuber w  cxembl: «Bumbl u3MeHunBocTH», «MoaudukaoHHas
W3MECHYHUBOCTHY, «KomOnnaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YEI0BEKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUM,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMa
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKH  4YEJOBEKa: TI'€HEAIOTMYECKHUM,
OJIM3HEIIOBEIN, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYIAPHO-TEHETUIECKHM. CoBpemenHoOe ONpPENIECIICHHE TE€HOTHUIIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPALICHUN U JICYEHUH T€HETUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesoBekay, «I'eHeTnyeckue 3a00JI€BaHUsI UETOBEKaY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTuKanuss W CEJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKAILIUH.
Yuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuUil. PoJjib cenekuuu B CO3/IaHUU COPTOB PACTEHUN M TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHON paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM WU
WHMBUAYaJIbHBIN. Ortanbl  KOMOWHALIMOHHOM  CEJIEKIIUHU. HcnbiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢deHoTuna NoToMcTBa 1 0TOOP IO reHOTHUITy ¢ momonIbio aHanmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PaninanmoHHbI 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. lcnonp3oBaHWE TE€HOMHOTO PENAKTHUPOBAHUS U METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenne HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUAn3aIHs.
brnuskopoAcTBEHHOE — CKpeliMBaHue, wid  MHOpuauHr.  HepojacTBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYuecmayomux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00PAa3usi KYJIbTYpPHBIX
pacTeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOAbl W JOCTHUKCHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJeOOMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MNPOAYKTOB,
BUHOJAEnHe. Mukpoouonoruueckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruid. [Ipon3BoACcTBO O€nKa, AMUHOKUCIOT U BAUTAMUHOB.

Co3nilaHre TEeXHOJOTUH U MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
KUBOTHbIX. Kpuobanku. Comaruueckas TruUOpUAM3aIUs W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHCcTpyupoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThka. MeraOOoJOMHBIM aHajau3, TEHOLEHTPUYECKUI aHanu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3MAaHMS KOMILIEKCHBIX
TKaHEl COueTaHWEM TEXHOJIOTHM TpEXMEpHOro OWOmpUHTHHTA U ckaddomauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIINX OCO0O OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkenepus», «I eHHast UHKEHEpUs».

JlabopaTtopHnasi pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buOTeXHONOrusT — BaKHEWIIash MPOU3BOAUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
ounoJIorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHUS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKyIIME CUiIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). HeirpansHas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosowe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJIEHN y pacTeHuil W >kuBOTHhIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [lapBuny)», «CxemMa COOTHOUIEHMsI JABMXKYIIMX CHJI 3BOJIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pPa3HooOpaszus M CTPYKTypbl mnonyisuuil. M3MmeHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeiid reHOB — ciydaiiHbie
HEHANpaBlieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdekt
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyISSIU:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIii 0oTOOp — HampaBisionmii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIHIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEACHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHE  MPUCNOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOTrHYECKHE,
dbusnonoruyeckue,  OMOXUMHUYECKHe,  ToBeAeHuYeckue.  OTHOCHUTENbHOCTh
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AIu,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIIOLHUS MMAPA3UTOB U HX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpauU

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

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «JBuxyiue
CWJIBl HBOJIIOLUN», «IKOJIOTMYECKass M30JsUUs MONYJALHNA ceBaHCKOU (openmny,
«l'eorpadmueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOTo 0TOOpa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHue
TPEX BUAOB JaHABIIIEH», «IDKOJIOIMYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIMH HACEKOMBIX, dydea IMTUIl |
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BpIsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJI).

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LIEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIeCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThl

Metonbl  M3yuyeHHS MaKpOl3BOMIONUHU. [lameoHTonormyeckue  MeTO[bl
uzydeHus: oHBomoiuu. Ilepexonnbie ¢opMbl U (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBomronuu. CpaBHeHHe GIIOpBl U
¢dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGnactu 3emun. Bumbl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHHO-MOP(POIOTUYECKUE METOABl U3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTeHEeTUYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN Psi JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Pununodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HB 3emin», «pei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE Opra"bl», «PyIMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMmoTe3bl NPOMCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. [JloHayyHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STaIlbI HEOPTraHUYECKOU YBOJIIOIUH. [Lmanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TummoTe3a nepBuIHOro Oynpona J[x. XomnaeitHa, TeHeTHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin U Meroabl €€ wu3zydeHus. VIcKomaemble OpPraHHMYECKHE
octaTku. ['eoxponomorus u e€ w™eronbl. OTHOcUTENbHA U abCONIOTHAs
reoXpoHoJorus. I'eoXpoHoIornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHble 3Tanbel opraHudecko »HBoMoUMH. [losBiIeHHE W 3BONIOLMSA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEepPBhIX Ha 3eMJjie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUUA BbICIIUX pacTeHUuH. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BBIe )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MICKONMUTAOUIMX U
ntui. Ilpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losgBieHHe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycaoBUs U BIUSHUE HA Ta30BbIM cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYNIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAbL, «CTpOeHHE BUPYyCay,
«Apomopdosbl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocteiimmey, «KumedHomnomnocTabiey,
«IInockue 4EPBUY, «UIEHUCTOHOTHEY, «PBIOBI», «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pey», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4ella MTHL W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHno aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTopnasi paGora «l3yueHue M omnHMcaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUIM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-0MOXUMHUUECKHUE,
noBeeHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllualbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TMPEIKH YeTI0OBEKOOOPa3HBIX 00€3bsH U
JroJie. ABCTpaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reigenbOeprckuii — 0oOmME  MPENoK
HEaHIEPTaJIbCKOT0 YEJIOBEKA W YEJIOBEKA Pa3yMHOr0. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka U NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBINM OTOOpP B MOMYJALMIX
yejaoBeka. MyTalmoHHBIN mponece u nogumopdusm. llonynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPEeKT oOCHOBATENS» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHdatue o pace. bosblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETOBEKA.

MexaucuviinHapabpie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUA. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMK OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Hoptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yepena uYeloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpCca MPEIKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKa, CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHre 3KOJIOrMYECKHUX aJIallTalluil YETOBEKAY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kawouei cpenoii

3apoxaeHue U pa3Butue 3kojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoOIEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW IS YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HMl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl 3kosorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKojorumdyeckuid (axrtop. JleilcTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJbHas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE puUTMbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBHM KU3HU.

XKuznennoie Qopmbl opranusmoB. Ilonstue o Ku3HEHHOH (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3noNOrHMUecKue aaanTaiuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenuity, «KusHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUSY, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHU U >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydesia MTUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKITUU PACTCHHM WM >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3NUECKHX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TOKa3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTYpa, POKIAEMOCTb, HOPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ Perydaiud. bUuoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBanyue TMHAMHUKHA TONYJISITAK. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUA. Perynsius YWCICHHOCTH TMOMYJANHA: poJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJloTMYECKON HUIe Buaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XatumHcoHa. Pa3mepbl 3KOJIOrHYECKON
Hu. [loTeHnManpHas u peanr3oBaHHAsS HUIIW.

Bua kak cucrema nomynsauuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM UYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJSIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckot Humu k. M. XaTunHcoHay.

O6opynoBanue: repOapuu pacTEHUM, KOJIJICKITUH KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucmocoOneHuss ceMsH  pacTeHHUH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co00IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIMOHAIbHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BeIeCTB U MOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMUIbI YKCEN, OMOMAacChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxkmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBI. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, nyCmoltb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe u
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmwi 8030elicmeus 3GepA3HEHUll PA3HbIX munos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIxk. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jecay, «DyHKIIMOHAIBHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMaCChl», «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPruH B arporieHo3ey, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repObapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJICITh
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHst «DKCKYpCHsl B TUIIUYHBIN OMOreorieHo3 (B ayOpaBy, Oepe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeHsl «IJKCKypcHsl B arposkocucreMmy (Ha Mojie WiIM B TEIIUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemmanerapHas o0osiouka 3eMiM, TIE€ CYIIECTBYET WU
CYILECTBOBaJIA ’kKM3Hb. Pa3BuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri00abHOM PKOCcUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIUPOKOJIMCTBEHHBIE Jieca, CTeH, CAaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuuel u cxemsl: «['eocdhepnl 3emimy», «KpyroBopoT azora B MPUPOIEY,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanneiii jgec», «IIupokoIuCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « TponuYecKkuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHe YeloBeKa Ha
ouocepy. 3arpszHeHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
boranudeckue caipl U 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PanonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHMOCnocoOHotl dnepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



Kopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KoCUcmem.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHIEMBIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHHS
OoOy4JaloImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U MTPEIMETHEHIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIHME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MUJEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NpasoCoO3HAHUsi  DKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE MpaBUIaMHA M HOpPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTHU3MA U
YBAXCHUS K 3aKOHY U IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapoxa Poccuiickon denepauuu, Opupone u
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA U OMNbITA ACATEILHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOU JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W PABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HUCCIEAOBATEIIbCKUX 337a4, YBaKUTEIBHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU HUJICHTUYHOCTH,
MaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM MPUPOJIBI,
TOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATIBHOTO BO3/ICICTBHSI )KUBON MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 370poBOro U 0Oe30macHoro obpas3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHUE LEHHOCTH MPABWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEeC K pa3inyHbIM chepaM MpodeccHoHaTbHOU e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HAaHHME TJI00aJBLHOTO XapakTepa 3KOJIOTMYECKHX MpoOjeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU pELIEHUH NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUA B JKOCHCTEMAaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOMN JIEATEIBHOCTH 3KOJOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHus] 00 OKPYXalollleM MHUpPE KaK O €JUHCTBE MPHUPOJIbI, YEIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJIbHBIX IKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C LEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Tpo0sIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AESTEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG pPE3yjabTaTbl OCBOCHHA y‘{€6HOI‘O mpcameTa «buonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}oumxc;{
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie IMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHblI MHpa U CHeI_[I/Iq)I/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeH_[eCTBO, QHCPIrusAd, ABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘—I€6HBIe I[@ﬁCTBPIH (HO3HaBaT€HBHBI€, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), 00ecIeynBaroIIne dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCS; CIIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOywatomerocss OyayT c(OpMHUpPOBaHbl IO3HABATEJbHbIC
yYHHUBEpCaJbHblEe yueOHbIE JEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEHUCTBUS, COBMECTHAs
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUeCcKHE TeHCTBUA:

CaMOCTOATENBbHO  (QOPMYJNIHpPOBAaTH W aKTyaJM3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cCUHTE3a, CpaBHEHHUSI, KjIaccu(puUKalu, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3U C IPYTUMH MTOHATHUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAaKTOB U SBJICHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXIEHUS (MHIYKTUBHbBIEC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKMX OOBEKTaX, a



TAaKK€  MPOTUBOPEUYM  pa3sHOro  pojAa, BBbIIBICHHBIX B Pa3jM4HBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHBIE BUJBI JACITEIBHOCTH 10 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE TP CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUT MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh THUIIOTE3Y €€ pEIICHUS, HaXOJIWUTh apryMEHThl [JIsl JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEHU, NpEIJIaraTb OPUTMHAJIbHBIE TOJXOJbl U pEeLICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ undgopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSAPHOM JUTEparype, OHOJOTHYECKUX CJIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yYeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONb30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJlbHBIE CpEJCTBa OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMU OOIICHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaMEpEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKUTEILHOES OTHOIIEHNUE K COOCCETHUKY
U B KOPPEKTHOU Gopme HhopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHAas 1eITeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIAMBHUAYaIbHOU
paboThI IpH pelIeHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHUKy W METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIAaThb pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IO3HABATENIBHYIO JEATEIbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pPELICHUS MpodsieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKON JpyAHMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYTMX I[pU AaHAJIU3E pEe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMHA HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MPEICTABIEHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce MO KHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroHaIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeopHsl
HacnenctBeHHocTH T. Moprana), yuyenuss (H. WM. BaBuioBa — o0 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . Bagumnogsa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO IO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJbHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHes3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pAcTeHHM, UBOTHBIX M YEJIOBEKAa M HUX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHUSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpeibl 0OUTaHNUS,

YMEHHE BBISABIATH OTJIMUYMUTENbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPTraHMU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IIPOLECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MPaKTUYECKHUe pabdOThl, COOMIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIuUpys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  pe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHME OLICHHBATh JTUUYECKHUE AaCIEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormu ¥ MEAUIMHBI  (KJIOHUPOBAaHHE,  HMCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenmeTHBIC PE3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHW 3aKOHOB MPHPOABI M PEIICHHH SKOJOTHICCKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
PUPOOIIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOW OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs SBOJIOIHH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHernueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX HKUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, SKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OIICHKU aHTPOIIOTCHHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOTE€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYIITUX CHJI SBOJIONNY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUSI HANpPaBICHUIN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHUS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4l, BISABISITh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMBIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYs I1€Jb KCCIEIOBAaHUS, aHATU3UPOBATH TOJYyUYCHHbIE
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATh  TOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeaoTBpaICHUS
rio0aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodecCHoHATbHON
NeATETLHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTIYyOJIATh TI03HABATEIBHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB u TeM
NPOrpaMMmblI

buonorus xkak HayKa

JKuBnIle cucTeMBI B HX HU3YUCHUC

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

" JloMaIrHue 3a1aHusl.
Cpennee oOriee
oOpasoBaHHeE.
buonorua", 10-11
knacc, AO
NznarenscTBO
"[Ipocsemnienue"

"JlomaliHue 3aJaHusl.
Cpennee o0miee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
H3naTenscTBO
"[Ipoceemnienue"

buonorus xietku

0.5

" JlomaliHue 3aJaHusl.
Cpennee oOriee
oOpa3oBaHmUe.
buonornsa", 10-11
knacc, AO
N3narenscTBO
"[Ipocsemnienue"

XuMuueckast opraHusanys KJICTKHU

10

" JloMaIrHue 3a1aHusl.




Cpennee oOrmiee
oOpa3oBaHWe.
buonorusa", 10-11
kiaacc, AO
NznarenscTBO
"I[IpocBenienue"

Crpoenrne u GyHKIUU KICTKU

" JloMaIlliHue 3a/1aHusl.
Cpennee obriee
o0Opa3oBaHWe.
buonorusa", 10-11
knacc, AO
3narenpcTBO
"[IpocBenienue"

OOMeH BelecTB U NPeBpalleHle YHEPTUHU B
KIIETKE

HacnencrBennas nndopmarnus u
peanuzanus e€ B KIETKE

JKU3HEHHBIN MUK KIETKA

0.5

" JloMaIrHue 3a1aHusl.
Cpennee oOriee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipoceemnienue"

" JlomaliHue 3aJaHusl.
Cpennee o0miee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
WN3narenncTBO
"I[IpocBenienne"

" JlomaliHue 3a0aHusl.
Cpennee o0riee




oOpasoBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipocsenienue"

Crpoenrne u GyHKIUU OPraHU3MOB

17

1.5

" JlomaliHue 3aJaHusl.
Cpennee obrmiee
oOpa3oBaHme.
buonorusa", 10-11
kaacc, AO
3narenpcTBO
"[IpocBenienue"

10

11

12

Paszmuoxenue u Pa3BUTHEC OPTraHU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U
N3MCHYHUBOCTHU OPTaHN3MOB

3aKOHOMCpHOCTI/I HaCJICACTBCHHOCTHU

10

1.5

0.5

" JloMaIrHue 3a1aHmsl.
Cpennee oOrmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"

" JloMaIrHue 3a1aHusl.
Cpennee oOmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

Wz narennscTBO
"I[IpocBenienne"
"JlomaniHue 3aJaHusl.
Cpennee o0riee
oOpa3oBaHHe.




13

3aKOHOMEPHOCTH U3MEHUYUBOCTU

buonorua", 10-11
kiaacc, AO
NznarenscTBO
"[Ipocsenienue"

" JlomaliHue 3aJaHusl.
Cpennee oOrmiee
oOpa3oBaHme.
buonorusa", 10-11
kaacc, AO
NznarenscTBO
"[IpocBenienue"

14

I'eHeTnka yenoBeka

0.5

" JloMaIrHue 3a/1aHmsl.
Cpennee oOrmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsemnienue"

15

16

CGJ’ICKI_II/ISI OpraHu3MoB

BuoTexHonorus u CHHTETUYECKass OMOIOTHS

" JloMaIrHue 3a1aHusl.
Cpennee oOrmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narenscTBO
"I[IpocBenienne"

"JloMalliHue 3aJ1aHusl.
Cpennee o0riee
oOpa3oBaHHe.
buonorusa", 10-11




knacc, AO
H3paTenscTBO
"[Ipocsenienue"

" JlomalHue 3aJaHusl.
Cpennee oOrmiee

oOpasoBaHmUe.
17 PesepBHOE Bpems 1 buonorusa", 10-11
kiaacc, AO
N3paTenscTBO
"[Ipocsemnienue"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 13




11 KJIACC

Ne i/

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

KoauuecTBO 4acoB

Bcero

padoThI

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

3apO)KI[eHI/Ie H Pa3BUTUC SBOJIIOIITMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHoOIOrHu

MukposBOIIOLHUs U €€ PE3YNIbTAThI

Makpo3BOIIOLHS U €€ PE3YNIbTATHI

14

" JloMaliHyue 3a/1aHusl.
Cpennee obrmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO
N3narenpcTBO
"[Ipocsemnienue"

" JlomaliHue 3aJaHusl.
Cpennee oOrmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
H3naTenscTBO
"[Ipocsemnienue"

" JlomaliHue 3aJaHusl.
Cpennee oOmiee
oOpa3oBaHHe.
buonornsa", 10-11
knacc, AO

W3 narenscTBO
"[Ipocsenienue"

[IponcxoxaeHue U pa3BUTHE )KU3HU Ha
3emiie

15

1.5

" JloMaIrHue 3a1aHusl.
Cpennee o0rmiee




oOpasoBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipocsenienue"

HpOI/ICXO)KIleHI/IC YCJIOBCKA — AHTPOIIOI'CHE3

10

" JlomaliHue 3aJaHusl.
Cpennee obrmiee
oOpa3oBaHme.
buonorusa", 10-11
kaacc, AO
3narenpcTBO
"[IpocBenienue"

DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX
OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM
C OKpY2Karollleu cpenou

OpFaHI/BMH H cpcaa oOuTaHus

DKOJIOTHS BUJOB U HOHyJIHI_II/Iﬁ

0.5

1.5

0.5

" JloMaIrHue 3a1aHmsl.
Cpennee oOrmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"

" JloMaIrHue 3a1aHusl.
Cpennee oOmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
WN3narenncTBO
"I[IpocBenienne"
"JloMalliHue 3aJ1aHusl.
Cpennee o0riee
oOpa3oBaHHe.




DKoJIorus cOOOIECTB. DKOJIOTHUECKUE
CHUCTCMBI

12

0.5

buonorua", 10-11
kiaacc, AO
NznarenscTBO
"[Ipocsenienue"

" JlomaliHue 3aJaHusl.
Cpennee oOrmiee
oOpa3oBaHme.
buonorusa", 10-11
kaacc, AO
NznarenscTBO
"[IpocBenienue"

10

buocdepa — rimobdanpHas sxocucTeMa

"JlomarnHue 3agaHusl.
Cpennee oOrmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsemnienue"

11

12

YenoBek u OKpYyKaromiasa cpecaa

PesepBHOE Bpems

"JlomanrHue 3agaHusl.
Cpennee oOrmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narenscTBO
"I[IpocBenienne"

"JlomaniHue 3aJaHusl.
Cpennee o0riee
oOpa3oBaHHe.
buonorusa", 10-11




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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7.5

knacc, AO
H3paTenscTBO
"[Ipocsenienue"




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

wn Tema ypoka

buonorus kak KoMIjaeKcHas HayKa U Kak
9aCTb COBPEMCHHOTI'O 06I_HeCTBa

JKuBrle cCTEMBI U UX CBOMCTBA

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

"Jlomarinue
3amanus. CpenHee
oOmiee
oOpasoBaHHe.
buonorua", 10-11
kaacc, AO
NznarenscTBO
"[Ipoceemnienue"

" lomaiinue
3ananus. CpenHee
oO1ee
oOpa3oBaHHe.
buonorusa", 10-11
kaacc, AO
WN3narenscTBO
"[Ipocsenienue"

YPOBHeBaSI opraHu3anu )XUBBIX CUCTEM

" lomaraue
3aganud. CpegHee
oOmiee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO




VcTopust OTKPBITUS U U3y4EHUSI KIICTKH.
Knerounas teopus

WN3narenncTBO
"[Ipocsemnienue"

" JlomariHue
3aganud. CpegHee
oO1ee
oOpasoBaHmUe.
buonorusa", 10-11
kaacc, AO
NznarenscTBO
"[Ipocsemnienue"

Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktuyeckas padora «M3yuenue
METOJI0B KJIETOYHON OMOIOTHH
(xpomarorpadus, nexrpodopes,

0.5

" JlomaniHue
3ananus. Cpennee
obrmiee
oOpa3oBaHWe.
buonorusa", 10-11

g depeHmaIbHoe HeHTpU(yrupoBaHue, kiacc, AO

ITLIP)» N3 parenscTBO
"[Ipocsenienue"
"Jlomarnue

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'ILHBIC BCIICCTBA KIJICTKH, UX
Ouosornueckas POJIb

3ananus. CpenHee
oOree
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

Wz narenscTBO
"IIpocBemnienne"
"JlomariHue
3ananus. CpenHee
oOree




oOpasoBaHmUe.
buonorusa", 10-11
kiaacc, AO
NznarenscTBO
"[Ipocsenienue"

Opranudeckue BemEeCTBa KJICTKH — OCJIKH.
JlaGopaTtopHas pabora «O0Hapyx eHue
OCIIKOB C TIOMOIIIbIO KAYECTBEHHBIX PEAKITUI

0.5

" JlomariHue
3ananus. Cpennee
oO1ee
oOpa3oBaHwe.
buonorusa", 10-11
knacc, AO
N3narenpcTBO
"I[IpocBenienue"

10

CgoiicTBa, K1accupuKanys U GyHKIUN
0enKoB

Opranuyeckue BelecTBa KJIeTKH —
YTJIEBOJBI

"Jlomarinue
3amanus. Cpennee
oOmee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"

" lomaiinue
3ananus. CpenHee
obriee
oOpasoBaHmUe.
buonornsa", 10-11
knacc, AO

W3 narenscTBO
"[Ipocsenienue"




11

OpF AHNYCCKHEC BCIICCTBA KIICTKHW — JIMIIUBI

" JlomaniHue
3ananus. Cpennee
oO1ee
oOpa3oBaHme.
buonorusa", 10-11
knacc, AO
WN3narenncTBO
"I[IpocBenienue"

12

13

Hyxneunossie kucnotsl. JJHK u PHK.
JlaGopartopHas pabota «Mccnenosanue
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)

Crpoenue u ¢pyukiuu ATO. [Ipyrue
nHykieozuaTpudocgarel (HTD)

0.5

"Jlomarinue
3ananus. Cpennee
oOmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO

N3 paTenscTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
oOmee
oOpazoBaHmUe.
buonorusa", 10-11
knacc, AO
HznarenscTBO
"IIpocBemnienne"

14

CexBenupoanue JIHK. MeToabl reHOMUKH,
TPAHCKPUIITOMHUKH, TPOTEOMUKH

" lomamaue
3aganud. CpegHee
oOmiee
oOpazoBaHmUe.
buonorusa", 10-11




15 MeTtoapl CTpYKTypHOU OHOJIOTUN

knacc, AO
H3naTenscTBO
"[Ipocsemnienue"

" JlomarHue
3aganuda. CpegHee
oOmiee
oOpa3oBaHmHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[IpocBenienue"

16 Tunel knetok. [IpokapuoTndeckas kierka

CtpoeHne 2yKapuOTHUYECKOM KIIETKH.
17 [Tpaktuyeckas pabora «/3yueHue cBoicTB
KJIETOYHOM MeMOpaHbI»

18 [loBepXHOCTHBIN anmapar KJIETKH

0.5

"Jlomarinue
3amanus. Cpennee
oO1ee
oOpa3oBaHwe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"

"Jlomarnue
3ananus. CpenHee
oOree
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

W3 narennscTBO
"I[IpocBenienne"

" Jlomariaue
3ananus. CpenHee




oOmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"I[IpocBenienue"

19

20

21

OnHOMEMOpaHHBIE OPTaHOUBI KIETKH.
[IpakTudeckas padora «M3ydeHue TBUKEHUS
LUTOIUIa3Mbl B PACTUTEIIbHBIX KIETKaX)

[TosryaBTOHOMHBIE OPTaHOUABI KIETKH:
MHUTOXOH/IPHH, TIIACTUIbI. JITabopaTopHast
pabora «VccrnenoBanue miaasmMoinsa u
JeTIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)»

HememOpaHHbIe OpraHoubl KIETKU

0.5

0.5

"Jlomarinue
3ananus. Cpennee
oO1ee
oOpa3oBaHwe.
buonorua", 10-11
knacc, AO
N3narenpcTBO
"[IpocBenienue"

"Jlomarinue
3ananus. CpenHee
oOriee
oOpa3oBaHHe.
buonorusa", 10-11
kaacc, AO
N3paTenscTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
oOmiee
oOpasoBaHmUe.
buonornsa", 10-11
knacc, AO
WN3narenscTBO




"[IpocBemenue"”

"Jlomartnue
3aganuda. CpegHee
oOmiee
oOpasoBaHmUe.

22 Ctpoenue u KIUY sapa
P Pym P buonorua", 10-11
kiaacc, AO
NznarenscTBO
"[Ipocsemnienue"
" JlomaniHue
3amanus. CpenHee
oO1ee
CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK
oOpa3oBaHwe.
23 sykapuort. JlaboparopHas padora «/3yuenue 0.5 "
buonorusa", 10-11
CTPOCHHS KJICTOK Pa3IMUHEIX OPraHU3MOB)
p p P kaacc, AO
WN3narenscTBO
"[Ipocsemnienue"
"Jlomarnue
3amanus. CpenHee
AccUMUIIAIUS U JUCCUMUIISIUAS — JIBE
obmree
CTOpOHBI MeTabomu3Ma. Turbel oOMeHa
oOpa3oBaHHe.
24 BeriecTB. JlaboparopHas pabota «3yuenue "
. buonorusa", 10-11
KaTaJUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
knacc, AO
mpUMepe aMHIIa3bl UM KaTanaas3bl)»
N3narennscTBO
"IIpocBemnienne"
DepMEHTAaTUBHBIN XapaKTep PeakLuu "JloManiHue
)5 KJIeTOYHOTO MeTabou3Ma. JlaboparopHas 0.5 3ananus. CpenHee

pabora «M3yueHnue pepMeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCHIa BOAOPOaA B

ob1ee
oOpa3oBaHHe.




26

PaCTUTCIIBbHBIX U )KUBOTHBIX KIICTKAX»

benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI

buonorua", 10-11
knacc, AO
NznarenscTBO
"[Ipocsemnienue"

" JlomariHue
3aganud. CpegHee
oO1ee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
N3narenpcTBO
"[IpocBenienue"

27

28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

"Jlomarinue
3ananus. Cpennee
oO1ee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
HN3narenscTBO
"[Ipoceenienue"

" lomaiinue
3ananus. CpenHee
oOmee
oOpa3oBaHHe.
buonornsa", 10-11
knacc, AO

Wz narenscTBO
"[Ipoceemnienue"

29

Xemocunres. JlaboparopHas pabota

0.5

" Jlomariaue




«CpaBHeHue MpoleccoB POTOCHUHTE3A U
XEMOCHHTE3a»

3aganud. CpegHee
oO1ee
oOpa3oBaHme.
buonorusa", 10-11
kiaacc, AO
WN3narenncTBO
"I[IpocBemnienue"

AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.
30 Jlaboparopnas pabota «CpaBHeHUE
MIPOLIECCOB OPOKEHUS U JIBIXaHUS

AdpoOHBIE OpraHU3MBbl. JTarnbl

31

HHEPreTHYecKoro ooMeHa

OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.
32 Cunre3 AT®: pabora npotonHoit AT®-

CHHTAa3bl

"Jlomartnue
3ananus. Cpennee
obrmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO
N3narenpcTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
o0riee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"

"JlomariHue
3aganud. CpegHee
oOmee
oOpazoBaHmUe.
buonorusa", 10-11
knacc, AO




33

PeaKI_[I/II/I MaTpUYIHOI'O CUHTE3a

WN3narenncTBO
"[Ipocsemnienue"

" JlomariHue
3aganud. CpegHee
oO1ee
oOpasoBaHmUe.
buonorusa", 10-11
kaacc, AO
NznarenscTBO
"[Ipocsemnienue"

34

Tpanckpunuus — Marpuunbiid cuate3 PHK

" JlomaniHue
3ananus. Cpennee
obrmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"

35

36

Tpancnsauus u e€ srarbl

KoaupoBanue aMmuHokucI0T. Posib pubocom
B OnocuHrese OeiKa

"Jlomarnue
3ananus. CpenHee
oO1ree
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

Wz narenscTBO
"IIpocBemnienne"
"JlomariHue
3ananus. CpenHee
oO1ree




oOpasoBaHmUe.
buonorusa", 10-11
kiaacc, AO
NznarenscTBO
"[Ipocsenienue"

37 Opranu3zanys reHoMa y Ipokapuor u
JYKapuoT

" JlomariHue
3ananus. Cpennee
oO1ee
oOpa3oBaHwe.
buonorusa", 10-11
knacc, AO
N3narenpcTBO
"I[IpocBenienue"

18 MoutekynsipHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y DYKapHOT

Bupycel — BHeks1eTOUHbIE (POPMBI )KU3HU U
39 oOnuratHele napasuThl. [IpakTuueckas
pabota «Co3jaHue MOJENIN BUPYCa»

0.5

"Jlomarinue
3amanus. Cpennee
oOmee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"

" lomaiinue
3ananus. CpenHee
obriee
oOpasoBaHmUe.
buonornsa", 10-11
knacc, AO

W3 narenscTBO
"[Ipocsenienue"




40

BupycHsle 3a0051€BaHUS YEIOBEKA,
JKUBOTHBIX, PACTCHUHN

" JlomaniHue
3ananus. Cpennee
oO1ee
oOpa3oBaHme.
buonorusa", 10-11
knacc, AO
WN3narenncTBO
"I[IpocBenienue"

41

42

HanorexHoJioruu B OMOJOTHU U MCAUILINMHEC

JKu3HeHHBIN MK KIETKH

"Jlomarinue
3ananus. Cpennee
oOmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO

N3 paTenscTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
oOmee
oOpazoBaHmUe.
buonorusa", 10-11
knacc, AO
HznarenscTBO
"IIpocBemnienne"

43

Marpuunsiii cuares JIHK

" lomamaue
3aganud. CpegHee
oOmiee
oOpazoBaHmUe.
buonorusa", 10-11




44

XpomocoMmsl. JIaboparopHast pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOIIpEnapaTax»

0.5

knacc, AO
H3naTenscTBO
"[Ipocsemnienue"

" JlomarHue
3aganuda. CpegHee
oOmiee
oOpa3oBaHmHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[IpocBenienue"

45

46

47

Jlenenue KJIeTKU — MHUTO3

Tumns! kieTok. KaproknHes 1 IUTOKUHES.
JlaGopatopHas pabota «HaOnronenue Mutosa
B KJIETKAaX KOHYMKA KOpEeLIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax)»

PCFy.TISII_II/ISI JKHN3HCHHOTI'O IHMKJIa KJIICTOK

0.5

"Jlomarinue
3amanus. Cpennee
oO1ee
oOpa3oBaHwe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"

"Jlomarnue
3ananus. CpenHee
oOree
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

W3 narennscTBO
"I[IpocBenienne"

" Jlomariaue
3ananus. CpenHee




oOmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"I[IpocBenienue"

48

49

50

Opranusm Kak eIMHO€ LIEI0e

Txanu pacrenuil. Jlaboparopnas pabota
«M3y4yeHue TKaHEeH paCTCHUIN»

Txanu )XKUBOTHBIX U UEJIOBEKA.
JlaGopaTtopHast pabora «3yueHne TkaHeu
JKUBOTHBIX)

0.5

0.5

"Jlomarinue
3ananus. Cpennee
oO1ee
oOpa3oBaHwe.
buonorua", 10-11
knacc, AO
N3narenpcTBO
"[IpocBenienue"

"Jlomarinue
3ananus. CpenHee
oOriee
oOpa3oBaHHe.
buonorusa", 10-11
kaacc, AO
N3paTenscTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
oOmiee
oOpasoBaHmUe.
buonornsa", 10-11
knacc, AO
WN3narenscTBO




51

52

Opransl. Cuctemsl opranoB. JlaboparopHas
pabota «/3yueHue opraHoB LIBETKOBOT'O
pacTeHus»

Omnopa Tena opranu3mMoB

0.5

"[IpocBemenue"”

"Jlomartnue
3aganuda. CpegHee
oOmiee
oOpasoBaHmUe.
buonorua", 10-11
kiaacc, AO
H3paTenscTBO
"[Ipocsemnienue"

" JlomaniHue
3amanus. CpenHee
obrmiee
oOpa3oBaHwe.
buonorusa", 10-11
kaacc, AO
WN3narenscTBO
"[Ipocsenienue"

53

54

I[BI/DKCHI/IG OpraHu3mMoB

ITuranue OpraHu3MoB

"Jlomarnue
3amanus. CpenHee
obmiee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narennscTBO
"IIpocBemnienne"

"JlomariHue
3ananus. CpenHee
ob1ee
oOpa3oBaHHe.




55

ITnTanne mo3BOHOYHBIX JKUBOTHBIX.
HI/IHIeBapI/ITeJIBHaSI CUCTEMA YCIOBCKAa

buonorua", 10-11
knacc, AO
NznarenscTBO
"[Ipocsemnienue"

" JlomariHue
3aganud. CpegHee
oO1ee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
N3narenpcTBO
"[IpocBenienue"

56

57

I[BIXaHI/Ie OpraHu3mMoB

I[BIXB.HI/IC IO3BOHOYHBIX ) KMBOTHBIX U
YCIO0BCKa

"Jlomarinue
3ananus. Cpennee
oO1ee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
HN3narenscTBO
"[Ipoceenienue"

" lomaiinue
3ananus. CpenHee
oOmee
oOpa3oBaHHe.
buonornsa", 10-11
knacc, AO

Wz narenscTBO
"[Ipoceemnienue"

58

TpchnopT BCIICCTB Y OpraHnu3MoOB

" Jlomariaue




3aganud. CpegHee
oO1ee
oOpa3oBaHme.
buonorusa", 10-11
kiaacc, AO
WN3narenncTBO
"I[IpocBemnienue"

59

60

61

KpOBeHOCHaSI CHUCTEMA IIO3BOHOYHBIX
JKHNBOTHBIX N YCJIIOBCKA

Brinenenue Y OpraHnu3MOB

3anmTa y OpraHu3MoB

"Jlomartnue
3ananus. Cpennee
obrmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO
N3narenpcTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
o0riee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"

"JlomariHue
3aganud. CpegHee
oOmee
oOpazoBaHmUe.
buonorusa", 10-11
knacc, AO




62

I/IMMYHHaj[ CUCTEMA YCIIOBECKa

WN3narenncTBO
"[Ipocsemnienue"

" JlomariHue
3aganud. CpegHee
oO1ee
oOpasoBaHmUe.
buonorusa", 10-11
kaacc, AO
NznarenscTBO
"[Ipocsemnienue"

63

Pa3npaxxuMocCTh 1 peryisinus y OpraHu3sMoB

" JlomaniHue
3ananus. Cpennee
obrmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"

64

65

['ymopanbHast peryssius 1 S3HI0OKpUHHAs
CUCTEMA KUBOTHBIX U YEJIOBEKA

(DOpMBI Pa3MHOKCHH A OpTraHU3MOB

"Jlomarnue
3ananus. CpenHee
oO1ree
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
WNznarenncTBO
"IIpocBemnienne"
"JlomariHue
3ananus. CpenHee
oO1ree




oOpasoBaHmUe.
buonorusa", 10-11
kiaacc, AO
NznarenscTBO
"[Ipocsenienue"

66 [TonoBoe pazMHOXKeHKE

" JlomariHue
3ananus. Cpennee
obriee
oOpa3oBaHwe.
buonorusa", 10-11
knacc, AO
N3narenpcTBO
"I[IpocBenienue"

67 Metios

I'amerorenes. O6pa3zoBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHast pabota
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha

TFOTOBBIX MUKpOIIpenapaTax»

0.5

"Jlomarinue
3amanus. Cpennee
oOmee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"

" lomaiinue
3ananus. CpenHee
obriee
oOpasoBaHmUe.
buonornsa", 10-11
knacc, AO

W3 narenscTBO
"[Ipocsenienue"




69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

" JlomaniHue
3ananus. Cpennee
oO1ee
oOpa3oBaHme.
buonorusa", 10-11
knacc, AO
WN3narenncTBO
"I[IpocBenienue"

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

70

Poct u pazButue xuBoTHbIX. JIaGopaTopHas
71 pabota «BblIsiBIEHNE IPU3HAKOB CXOJCTBA
3apOJbIIIEH TO3BOHOYHBIX KUBOTHBIX»

0.5

"Jlomarinue
3ananus. Cpennee
oOmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO

N3 paTenscTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
oOmee
oOpazoBaHmUe.
buonorusa", 10-11
knacc, AO
HznarenscTBO
"IIpocBemnienne"

Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
72 JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX PAaCTCHHUI»

0.5

" lomamaue
3aganud. CpegHee
oOmiee
oOpazoBaHmUe.
buonorusa", 10-11




knacc, AO
NznarenscTBO
"[Ipocsemnienue"
" JlomarHue

3aganuda. CpegHee
oOmiee

73 Hcropust cTaHOBIIEHUS ¥ PA3BUTHUS TEHETUKHU oOpa3oBaHmHe.
KaK HayKH buonorusa", 10-11
knacc, AO
N3paTenscTBO
"[IpocBenienue"
"Jlomarinue
3amanus. Cpennee
ob1ee
OCHOBHBIC TIOHATHS U CUMBOJIbI TCHETHKH. 5
oOpa3oBaHHe.
74 JlaboparopHas pabota «J/Ipo3odriia kak 0.5 P "
. buonorusa", 10-11
00BEKT TeHETUYECKUX UCCIIEIOBAaHUII
knacc, AO
WN3narenscTBO
"[Ipocsenienue"
"Jlomarnue
3ananus. CpenHee
3aKOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB. 5
obuiee
MonorubpuaHoe CKpeniuBaHue.
" o0Opa3oBaHHe.
75 [Tpaktuyeckas padora "Hzyuenue 0.5 "
6 buonorusa", 10-11
€3yJIbTaTOB MOHOTUOPHUTHOTO CKPEITUBAHUS
pesy umsr” P P kiacc, AO
JPO30(HITHI
y ap W3 narennscTBO
"I[IpocBenienne"
76 [uronornueckrne 0CHOBBI MOHOTHOPHTHOTO "JloMarHue

CKpCIIUBaHUA

3ananus. CpenHee




oOmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"I[IpocBenienue"

77

78

79

AHanuzupyroiiee ckpeuiuBanue. Hernonnoe
JIOMUHUPOBaHUE

Jurubpunnoe ckpeuuBanue. [Ipaktuueckas
pabota «/3ydyeHue pe3yabTaToB
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(QHIIBDY

[{uTonornyeckrne OCHOBBI TUTHOPUTHOTO
CKpEIIMBaHUS

0.5

"Jlomarinue
3ananus. Cpennee
obmiee
oOpa3oBaHwe.
buonorua", 10-11
knacc, AO
N3narenpcTBO
"[IpocBenienue"

"Jlomarinue
3ananus. CpenHee
oOriee
oOpa3oBaHHe.
buonorusa", 10-11
kaacc, AO
N3paTenscTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
oOmiee
oOpasoBaHmUe.
buonornsa", 10-11
knacc, AO
WN3narenscTBO




80

81

CI_[CHJ'ICHHOC HACJICOOBAaHHUE IIPU3HAKOB

XpOoMOCOMHasi TEOpUS HACJIECTBEHHOCTH

"[IpocBemenue"”

"Jlomartnue
3aganuda. CpegHee
oOmiee
oOpasoBaHmUe.
buonorua", 10-11
kiaacc, AO
H3paTenscTBO
"[Ipocsemnienue"

" JlomaniHue
3amanus. CpenHee
obrmiee
oOpa3oBaHwe.
buonorusa", 10-11
kaacc, AO
WN3narenscTBO
"[Ipocsenienue"

82

83

I'eneTuka nona

I'enoTun kak 1eI0CTHAsA CUCTEMA

"Jlomarnue
3amanus. CpenHee
obmiee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narennscTBO
"IIpocBemnienne"

"JlomariHue
3ananus. CpenHee
ob1ee
oOpa3oBaHHe.




84

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHNM, )KUBOTHBIX U YEJIOBEKA

buonorua", 10-11
knacc, AO
NznarenscTBO
"[Ipocsemnienue"

" JlomariHue
3aganud. CpegHee
oO1ee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
N3narenpcTBO
"[IpocBenienue"

85

86

N3MeHUnBOCTH ITPU3HAKOB. Buibl
N3MEHYUBOCTH

MO,[[I/I(I)I/IKaL[I/IOHHaSI HN3MCHYHUBOCTD

"Jlomarinue
3ananus. Cpennee
oO1ee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
HN3narenscTBO
"[Ipoceenienue"

" lomaiinue
3ananus. CpenHee
oOmee
oOpa3oBaHHe.
buonornsa", 10-11
knacc, AO
WNznarenncTBO
"[Ipoceemnienue"

87

BapuarmonHsli ps v BapualimoHHAs

0.5

" Jlomariaue




kpuBas. JJaboparopHas pabota

3aganud. CpegHee

88

&9

90

«MccnenoBanne 3aKOHOMEPHOCTEN ob1ee
MOIM(PUKAITMOHHOW U3MEHUYUBOCTH. oOpa3oBaHHe.
ITocTpoeHne BapuallMOHHOTO psifa U buonorusa", 10-11
BapHallMOHHOW KpUBOI» kiacc, AO
WN3narenncTBO
"I[IpocBemnienue"
"Jlomartnue

I'enotunuueckas N3MEHYHUBOCTb.
KoMOunHaTrBHAsI U3MEHYHMBOCTE

MyTtanuoHHas U3MEHYMBOCTb. [IpakTHyeckas
pabota «MyTaiuu y 1po30¢puiisl (Ha
TFOTOBBIX MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAI[MIOHHOI'O MpoLecca.
OnureHeTHKa v SIUTeHOMUKA

0.5

3ananus. Cpennee
obrmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO
N3narenpcTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
o0riee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"

"JlomariHue
3aganud. CpegHee
oOmee
oOpazoBaHmUe.
buonorusa", 10-11
knacc, AO




01 ['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

WN3narenncTBO
"[Ipocsemnienue"

" JlomariHue
3aganud. CpegHee
oO1ee
oOpasoBaHmUe.
buonorusa", 10-11
kaacc, AO
NznarenscTBO
"[Ipocsemnienue"

92 MeToapl METUIIMHCKON T€HETUKH

" JlomaniHue
3ananus. Cpennee
obrmiee
oOpa3oBaHWe.
buonorusa", 10-11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"

3HadeHue MEIUIIMHCKOM T€HETUKU B
93 NpeaoTBpaAlICHUH U JICUCHUH I'CHCTUYCCKUX
3a00JIeBaHUM YeIIOBEKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
94 JlaGopatopHas pabota «/3yueHue coproB
KYJBTYPHBIX PACTEHHH U MOPOA JJOMAIIHUX

0.5

"Jlomarnue
3ananus. CpenHee
oO1ree
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

Wz narenscTBO
"IIpocBemnienne"
"JlomariHue
3ananus. CpenHee
oO1ree




JKHUBOTHBIX»

oOpasoBaHmUe.
buonorusa", 10-11
kiaacc, AO
NznarenscTBO
"[Ipocsenienue"

MeToap! ceIeKIIMOHHON paboTHI.
95 JlaGopaTtopHast pabora «M3yueHue MeTo10B
CEJIEKLIUH PACTEHUI»

0.5

" JlomariHue
3ananus. Cpennee
oO1ee
oOpa3oBaHwe.
buonorusa", 10-11
knacc, AO
N3narenpcTBO
"I[IpocBenienue"

JlocTnKeHMs CeneKUnn pacTeHUN 1
96 KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

"Jlomarinue
3amanus. Cpennee
oOmee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"

" lomaiinue
3ananus. CpenHee
obriee
oOpasoBaHmUe.
buonornsa", 10-11
knacc, AO

W3 narenscTBO
"[Ipocsenienue"




BuoTexHonorus Kak Hayka u OTpacib
98 npousBocTBa. [IpakTuyeckas padora
«M3ydyenne 00beKTOB OMOTEXHOIOTUN

0.5

" JlomaniHue
3ananus. Cpennee
oO1ee
oOpa3oBaHme.
buonorusa", 10-11
knacc, AO
WN3narenncTBO
"I[IpocBenienue"

OCHOBHBIE HaIlpaBJICHUSA CHUHTETHYECKOH

» ounoJsioruu

100 XpOMOCOMHas U T€HHasl HHKEHEPUs

"Jlomarinue
3ananus. Cpennee
oOmiee
oOpasoBaHHe.
buonorua", 10-11
knacc, AO

N3 paTenscTBO
"[Ipocsemnienue"

" lomaiinue
3ananus. CpenHee
oOmee
oOpazoBaHmUe.
buonorusa", 10-11
knacc, AO
HznarenscTBO
"IIpocBemnienne"

101 Megunuackie OMOTEXHOIOTUN

" lomamaue
3aganud. CpegHee
oOmiee
oOpazoBaHmUe.
buonorusa", 10-11




knacc, AO
H3naTenscTBO
"[Ipocsemnienue"

" JlomarHue
3aganuda. CpegHee
oOmiee

102 PesepBHsiit ypok. [ToBTOpenue, 06001meHue, | oOpa3oBaHmHe.
CHCTEeMaTH3aIus 3HaHUN buonorusa", 10-11
knacc, AO
NznarenscTBO
"[IpocBenienue"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OpommononHas teopus Y. Jlapsuna

JIBMOKyIIME CHITIBI SBOJIFOIMU BUAOB 1O Y.
JapBuny

"Jlomaiinue
3aganus. Cpennee
oOuiee
oOpazoBaHmue.
buonorusa", 10-11
knacc, AO
H3parenscTBO
"IIpocsemnienue"

"Jlomaninue
3aganus. Cpennee
obmee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO

N3 marenncTtBO
"IIpocsenienue"

bopr0a 3a cymecTBoBaHNe, ECTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

" Jlomamninue
3amanus. CpenHee
oOmiee
oOpa3oBaHmUe.
buonorug", 10-11
knacc, AO
N3narenscTBO



DopMUPOBAHUE CUHTETUYECKON TEOPUH
SBOJIIOLIMU

DTarbl HBOIIOIIMOHHOTO MPOIecca:
MHUKPOIBOIIOLHUS U MAKPOIBOTIOLIUS

"[Ipoceemienue"

"Jlomarinue
3aganus. Cpegnee
oOmiee
obOpaszoBaHmue.
buonorusa", 10-11
knacc, AO
W3pgarenscTBO
"IIpocsenienue"

"Jlomaninue
3amanus. CpennHee
oO1ee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

HOHYJ'IHI_II/IH — DJICMCHTAapHas €ANHULA
9BOJJIOINH

3aKoH reHeTHYecKoro paBHoBecus Jx.
Xapnau, B. Baitn6epra. JlabopatopHas
pabota «BbIsBIEHNE U3MEHUYUBOCTH Y
oco0eil 0HOTO BHJIa»

0.5

" Jlomamninue
3amanus. CpenHee
obOmiee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
N3narenscTBO
"[IpocBemenue"

"Jlomaiinue
3aganus. CpeaHee
o01iee
oOpa3oBaHmUe.




DneMeHTapHbIC (HaKTOPHI IBOJOLUN

buonorusa", 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

"Jlomantaue
3aganus. Cpegnee
ob1iee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

10

D¢ ekt ocHoBarens. IhdekT OyTbLIIOUHOTO
TOpJIBIIIKA

Murpauuu. M30numuu nonysuuii:
reorpaduyeckasi, OnoJorudecKas

"Jlomamninue
3aganus. CpengHee
obmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narenscTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
oOrmiee
oOpa3oBaHmUe.
buonorusa", 10-11
kiacc, AO
N3narenncTBo
"IIpocsemnienue"

11

EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN

" lomaiHue




(bakTop IBONTIOLHIH

3aganus. Cpegnee
oOmee
oOpa3oBaHmUe.
buonorusa", 10-11
knacc, AO

U3 natenncTBO
"[IpocBemenue"”

12

13

14

[TonoBoii oTO60Op

ITprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpO3BOIOLMH. JlabopaTopHas
pabora «3yuenue apomopd030B 1
UM0aJANTAMI Y PACTEHUH U )KMBOTHBIX»

[Tpumepsl puCOcOOIEHUH Y OPraHu3MOB:
MopdosioTHIecKue, GU3HOTOTHIECKUE,
OMOXNMUYECKHE, TOBEICHYECKHE.
JlabopaTtopHas pabota «IIpucnocobnenns
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e71eco00pPa3HOCTh)

0.5

0.5

"Jlomarinue
3amanus. CpenHee
oO1ee
oOpasoBaHHueE.
buonorusa", 10-11
knacc, AO
HN3nareancTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
obmee
oOpa3oBaHHe.
buomoruga", 10-11
knacc, AO
N3narenncTBo
"IIpocsenienue"

"Jlomaiinue
3amanus. CpenHee
oOmiee
obpa3oBaHmue.
buonorusa", 10-11
knacc, AO



15

Bun, ero kputepuu u CTpyKTypa.
JlaGoparopHas padora «CpaBHEeHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

N3narenscTBO
"IIpocsenienue"

"Jlomamaue
3aganus. Cpegnee
oO1iee
obOpaszoBaHmue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

16

Crpykrypa BUJa

"Jlomaninue
3aganus. CpenHee
oO1ee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIHUU U STTUIECMHUOJIOTUN

" Jlomamninue
3amanus. CpenHee
ob1iee
o0Opa3oBaHHe.
buonoruga", 10-11
knacc, AO

N3 narenscTBO
"[IpocBemenue"
"Jlomaiinue
3aganus. Cpeanee
ob1iee




obOpaszoBaHHUe.
buonorusa", 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

19

Makpossontouus. [laneonTonornueckue
MCTOABI U3Y4YCHUA 3BOJIIOIUN

"Jlomamaue
3aganus. Cpennee
oOmee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

20

21

EI/IOI‘GOFpa(bI/ILICCKI/IC MCTOIbI U3YUCHUA
9BOJJIOINH

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

"Jlomamninue
3amanus. CpenHee
oOrmiee
o0Opa3oBaHHe.
buonorug", 10-11
knacc, AO
N3marenncTtBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
oOrmiee
obOpa3oBaHmue.
buonorusa", 10-11
kiacc, AO

N3 marenscTBO
"IIpocsenienue"



22

MonekynsapHO-reHETUYECKHUE,
OMOXMMHYECKHE U MATEMAaTUICCKUE METOIBI
W3Yy4YEeHUs IBOJTIOLIUN

"JlomanHue
3aganus. Cpennee
oOmee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO

U3 naTenncTBO
"[IpocBemenue"

23

24

OO61mue 3aKOHOMEPHOCTH BOJIIOIUH

AnantuBHas paauanua. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOIUU

"Jlomamninue
3amanus. CpenHee
oOuiee
oOpasoBaHHueE.
buonorusa", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
ob1iee
obOpa3oBaHue.
buonorusa", 10-11
knacc, AO
N3marenncTBO
"[IpocBemenue"

25

HaquHe THUIIOTEC3bI HpOI/ICXO)K}IeHI/IH KU3HU
Ha 3emiie

" Tomaiane
3amanus. CpenHee
oOmiee
oOpasoBaHmue.
buonorug", 10-11



26

JloHay4HbIEe PEICTABIEHUS O 3aPOKICHUU
KUA3HU

kinacc, AO
W3pgatenscTBO
"IIpocsenienue"

"Jlomantaue
3aganus. Cpegnee
oO1iee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
W3pgatenscTBO
"[IpocBemenue"

27

28

29

OcHOBHBIE 3Tallbl HEOPraHN4YECKON
9BOJIIOLAN

I'unotessl 3apOKACHUSA KU3HU

Hctopus 3emMian 1 MeTO/Ibl €€ U3yUeHHUS.
JlaGopatopHnas padora «3yuenue u

0.5

"Jlomamninue
3amanus. CpenHee
oOuiee
oOpa3oBaHue.
buonorug", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

" Jlomamninue
3aganus. Cpennee
ob1iee
o0Opa3oBaHHe.
buonorug", 10-11
kiacc, AO

N3 narenscTBO
"[IpocBemenue"”

" lomaiHue
3aganus. Cpeanee




OIMCAaHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX
OpraHUu3MOB»

oOmiee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
H3narenbcTBO
"[IpocBemenue"”

30

31

32

HauanpHbie 3Tanbl OpraHuyecKou 3BOKOLHHI

OBONIOIUS DYKapHuOT

OCHOBHBIE 3TaIbl HBOJIOLMH PACTUTENEHOTO
mupa. [Ipaktiueckas padora «M3ydenue
0COOEHHOCTEM CTPOEHUSI PACTEHUN pa3HbIX
OT/ICTIOBY

0.5

"Jlomarinue
3aganus. Cpennee
obmiee
oOpa3oBaHue.
buonorusa", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

"Jlomaminue
3aganus. Cpennee
obmee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

N3 marenncTBO
"IIpocsenienue"

" lomaiHue
3aganus. CpengHee
oOmiee
obOpa3oBaHmue.
buonorusa", 10-11
kiacc, AO
N3narenscTBO



33

34

OcHOBHBIE 3Tallbl 3BOJIOIUH )KUBOTHOTO
Mupa

3BOJIIOIII/I$I JKUBOTHBIX. HpaKTI/I‘-IeCKaﬂ
pabora «M3y4eHre 0coOOCHHOCTEH CTPOCHHUSI
IIO3BOHOYHBIX KUBOTHBIX»

0.5

"[Ipoceemienue"

"Jlomarinue
3aganus. Cpegnee
oOmiee
obOpaszoBaHmue.
buonorusa", 10-11
knacc, AO
W3pgarenscTBO
"IIpocsenienue"

"Jlomaninue
3amanus. CpennHee
oO1ee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
N3narenscTBO
"IIpocsenienue"

35

36

PasBurtue xxu3nn Ha 3eMiie o 9paM 1
nepuoaam

MaccoBbie BbBIMUPAHUSA — SKOJOTHYCCKUC
KPpHU3UCHI IIPOMIIIOTO

" Jlomamninue
3amanus. CpenHee
obOmiee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
N3narenscTBO
"[IpocBemenue"

"Jlomaiinue
3aganus. CpeaHee
o01iee
oOpa3oBaHmUe.




37

CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0
0COOEHHOCTH

buonorusa", 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

"Jlomantaue
3aganus. Cpegnee
ob1iee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

38

39

CoBpeMeHHas cucTteMa OpraHu4ecKoro
IIPOLUIOTO

OCHOBHBIE CUCTEMaTUYECKUE TPYIIIBI
OpraHu3MOB

"Jlomamninue
3aganus. CpengHee
obmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narenscTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
oOrmiee
oOpa3oBaHmUe.
buonorusa", 10-11
kiacc, AO
N3narenncTBo
"IIpocsemnienue"

40

AHTpOHOJ’IOFI/IH — HayKa O YCJIOBCKE

" lomaiHue




3aganus. Cpegnee
oOmee
oOpa3oBaHmUe.
buonorusa", 10-11
knacc, AO

U3 natenncTBO
"[IpocBemenue"”

41

42

43

PaszButue HpeﬂCTaBHeHI/Iﬁ O IMMPOUCXOXKACHUHN
YCJIIOBCKaA

MecTo 4yenoBeka B CUCTEME OpPraHU4ECKOI0
mupa. JIabopatopnas padora «3yueHue
0COOEHHOCTEN CTPOECHHUS CKeJIeTa YelI0BEKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM»

JIBMOKyIIIME CHIIBI aHTPOIIOT€HE3a

0.5

"Jlomarinue
3amanus. CpenHee
oO1ee
oOpasoBaHHueE.
buonorusa", 10-11
knacc, AO
HN3nareancTBO
"IIpocsenienue"

" lomaiHue
3ananus. CpenHee
oOrmiee
oOpa3oBaHHe.
buomoruga", 10-11
knacc, AO

N3 marenncTtBO
"IIpocsenienue"

"Jlomaiinue
3amanus. CpenHee
oOmiee
obpa3oBaHmue.
buonorusa", 10-11
knacc, AO



44

CooTHouleHrne ONOJIOrHYeCcKuX 1
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

N3narenscTBO
"IIpocsenienue"

"Jlomamaue
3aganus. Cpegnee
oO1iee
obOpaszoBaHmue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

45

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

"Jlomaninue
3aganus. CpengHee
oO1ee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

46

47

ITaneoreneTuka u majeoreHOMUKA

3BOJ'IIOI_II/I$I COBPCMCHHOT'O YCJIOBCKA

" Jlomamninue
3amanus. CpenHee
obmee
o0Opa3oBaHHe.
buonoruga", 10-11
knacc, AO
N3narenncTBo
"[IpocBemenue"
"Jlomaiinue
3aganus. Cpeanee
oOmee




obOpaszoBaHHUe.
buonorusa", 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

48

Yenosedeckue pacel. [Ipakruueckas pabora
«M3yueHune 3K0NI0rnYeCKuX aganTamil
YEJIOBEKa

0.5

"Jlomamaue
3aganus. Cpennee
oOmee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

49

50

MC)K,Z[I/ICI_II/IHHI/IHapHBIC MCTOABI
AHTPOIIOJIOTUHN

3apoxaeHUE U pa3BUTHE YKOJIOTHU

"Jlomamninue
3amanus. CpenHee
oOrmiee
o0Opa3oBaHHe.
buonorug", 10-11
knacc, AO
N3marenncTtBO
"IIpocsenienue"

" lomaiHue
3aganus. CpeagHee
oOrmiee
obOpa3oBaHmue.
buonorusa", 10-11
kiacc, AO

N3 marenscTBO
"IIpocsenienue"



51

Metonst skonorun. JlabopaTtopHas pabora
«M3ydeHune MeTo10B SKOJIOTUICCKUX
HCCIICIOBAHUID)

0.5

"JlomanHue
3aganus. Cpennee
oOmee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO

U3 naTenncTBO
"[IpocBemenue"

52

53

3HaueHNEe KOJIOTHYSCKUX 3HAHUN JJIA
YCJIIOBCKaA

Dkosnorudeckue GpakTopsl

"Jlomamninue
3amanus. CpenHee
oOuiee
oOpasoBaHHueE.
buonorusa", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
ob1iee
obOpa3oBaHue.
buonorusa", 10-11
knacc, AO
N3narenncTBo
"[IpocBemenue"

54

Abunotnueckue gakropbl. CBeT Kak
sKosnornueckuii pakrop. JlaboparopHas
pabota «BbIsiBIEeHHE TPUCTIOCOOIEHUI
OPTaHU3MOB K BITUSTHUIO CBETa

0.5

" Tomaiane
3amanus. CpenHee
oOmiee
oOpasoBaHmue.
buonorug", 10-11



55

AbuoTtndeckue daktopbl. Temreparypa kak
sKosioruueckuii gpaxrop. JlaboparopHas
pabota «BpIsBI€HNE TPUCTIOCOOICHHIH
OPTaHU3MOB K BIUSHHIO TEMIIEPATYPhI»

0.5

kinacc, AO
W3pgatenscTBO
"IIpocsenienue"

"Jlomantaue
3aganus. Cpegnee
oO1iee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
W3pgatenscTBO
"[IpocBemenue"

56

57

58

AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak
sKosIoruueckuii gpaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

Cpenpl oOuTaHus OPraHu3MOB

buonorunueckue PUTMBI

0.5

"Jlomamninue
3amanus. CpenHee
oOuiee
oOpa3oBaHue.
buonorug", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

" Jlomamninue
3aganus. Cpennee
ob1iee
o0Opa3oBaHHe.
buonorug", 10-11
kiacc, AO
N3narenncTBo
"[IpocBemenue"”

" lomaiHue
3aganus. Cpeanee




oOmiee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
H3narenbcTBO
"[IpocBemenue"”

59

60

61

XKuznennsie GopMbI OpraHN3MOB

buotnueckue hakropsl

3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
JUISL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
obouTaHus

"Jlomarinue
3aganus. Cpennee
obmiee
oOpa3oBaHue.
buonorusa", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

"Jlomaminue
3aganus. Cpennee
obmee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

N3 marenncTBO
"IIpocsenienue"

" lomaiHue
3aganus. CpengHee
oOmiee
obOpa3oBaHmue.
buonorusa", 10-11
kiacc, AO
N3narenscTBO



62

63

DKOJIOTHYECKHE XapaKTCPUCTUKHU MMOIIYJIAIUN

OcHOBHBbIE MIOKA3aTENIN NOIMYJISLINU:
YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U
10JIOBAsi CTPYKTypa

"[Ipoceemienue"

"Jlomarinue
3aganus. Cpegnee
oOmiee
obOpaszoBaHmue.
buonorusa", 10-11
knacc, AO
W3pgarenscTBO
"IIpocsenienue"

"Jlomaninue
3amanus. CpennHee
oO1ee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

64

65

OcHOBHBIE TTOKA3aTSIN TOMyJIAIHU N
POXAACMOCTD, ITPUPOCT, TEMII POCTAa,
CMCPTHOCTH, MUI'PALIUU

DKojorudeckasi CTpyKTypa MonyJssuu

" Jlomamninue
3amanus. CpenHee
obOmiee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
N3narenscTBO
"[IpocBemenue"

"Jlomaiinue
3aganus. CpeaHee
o01iee
oOpa3oBaHmUe.




66

JInHaMyKa NOIYJSIUY U €€ peryJIsaius

buonorusa", 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

"Jlomantaue
3aganus. Cpegnee
ob1iee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

67

68

KpI/IBLIe pocCTa YNCJICHHOCTU MOMYJIAINN.
KpI/IBLIe BBDKUBAaHU A

Okonornyeckas Hua Buja. JlabopatopHas
pabota «lIpucrnocobaeHus ceMsiH pacTeHHi
K pacceneHuIo»

0.5

"Jlomamninue
3aganus. CpengHee
obmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narenscTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
ob1iee
oOpa3oBaHmUe.
buonorusa", 10-11
kiacc, AO

N3 narenscTBO
"IIpocsemnienue"

69

Bup xak cucrema nonysinui

" lomaiHue




3aganus. Cpegnee
oOmee
oOpa3oBaHmUe.
buonorusa", 10-11
knacc, AO
N3narenscTBO
"[IpocBemenue"”

70

71

72

3aKOHOMepHOCTI/I IIOBCACHUA U MI/Il"paLII/Iﬁ
JKHNBOTHBIX

Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

DKocHuCcTeMa KaK OTKpbITasi CUCTEMA

"Jlomarinue
3amanus. CpenHee
oO1ee
oOpasoBaHHueE.
buonorusa", 10-11
knacc, AO
HN3nareancTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
oOrmiee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narenncTBo
"IIpocsenienue"

"Jlomaiinue
3amanus. CpenHee
oOmiee
obpa3oBaHmue.
buonorusa", 10-11
knacc, AO



73

KpyroBopot BelecTB ¥ MOTOK SHEPTUH B
9KOCUCTEME

N3narenscTBO
"IIpocsenienue"

"Jlomamaue
3aganus. Cpegnee
oO1iee
obOpaszoBaHmue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

74

OcCHOBHBIEC TOKA3aTCIU SKOCUCTEMEI

"Jlomaninue
3aganus. CpengHee
oO1ee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

75

76

OKOJIOTUUECKHE MMUpaMuJabl

HN3menenus COO6IJ.ICCTB — CYKICCCUHn

" Jlomamninue
3amanus. CpenHee
obmee
o0Opa3oBaHHe.
buonoruga", 10-11
knacc, AO
N3narenncTBo
"[IpocBemenue"
"Jlomaiinue
3aganus. Cpeanee
oOmee




obOpaszoBaHHUe.
buonorusa", 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

77

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEH U OKEaHOB

"Jlomamaue
3aganus. Cpeanee
oOmee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

78

79

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEM, TyCTHIHB

AHTpOHOFeHHBIC 9KOCHCTEMbI

"Jlomamninue
3amanus. CpenHee
oOrmiee
o0Opa3oBaHHe.
buonorug", 10-11
knacc, AO
N3marenncTtBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
oOrmiee
obOpa3oBaHmue.
buonorusa", 10-11
kiacc, AO

N3 marenscTBO
"IIpocsenienue"



80

Ypboakocucremsl. [IpakTuaeckast pabora
«3yueHne u onrcanue ypooIKOCUCTEMBD»

0.5

"JlomanHue
3aganus. Cpennee
oOmee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO

U3 naTenncTBO
"[IpocBemenue"

81

82

3aKOHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX
B3aUMOJICCTBUI OpraHUu3MOB B
3KOCUCTEMAX

MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
Pa3HBIX TUIOB Ha CyOOpTraHU3MEHHOM,
OPraHU3MEHHOM, TONYJISIIUOHHOM U
3KOCUCTEMHOM YPOBHSX

"Jlomamninue
3amanus. CpenHee
oOuiee
oOpasoBaHHueE.
buonorusa", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
ob1iee
obOpa3oBaHue.
buonoruga", 10-11
knacc, AO
N3narenncTBo
"[IpocBemenue"”

83

buocdepa — obuierianerapHast 0601049Ka
3emin

" Tomaiane
3amanus. CpenHee
oOmiee
oOpasoBaHmue.
buonorug", 10-11



84

Yuenue B. W. Bepuaackoro o 6uochepe

kinacc, AO
W3pgatenscTBO
"IIpocsenienue"

"Jlomantaue
3aganus. Cpegnee
oO1iee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
W3pgatenscTBO
"[IpocBemenue"

85

86

87

3aKOHOMEPHOCTH CYyIIECTBOBaHUS OHochepbl

KpyroBopots! BemiecTs u
OMOTCOXMMHYECKUE ITUKITBI

3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI
CyIIH

"Jlomamninue
3amanus. CpenHee
oOuiee
oOpa3oBaHue.
buonorug", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

" Jlomamninue
3aganus. Cpennee
ob1iee
o0Opa3oBaHHe.
buonorug", 10-11
kiacc, AO

N3 narenscTBO
"[IpocBemenue"”

" lomaiHue
3aganus. Cpeanee




oOmiee
oOpa3oBaHHe.
buonorusa", 10-11
knacc, AO
H3narenbcTBO
"[IpocBemenue"”

88

&9

90

YcroitunBocTh 6uocheps

OKOJIOTUUECKHE KPHU3UCHI U UX TIPUINHBI

Bo3zneiictBue yenoseka Ha 6uochepy

"Jlomarinue
3aganus. Cpennee
obmiee
oOpa3oBaHue.
buonorusa", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

"Jlomaminue
3aganus. Cpennee
obmee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO

N3 marenncTBO
"IIpocsenienue"

" lomaiHue
3aganus. CpengHee
oOmiee
obOpa3oBaHmue.
buonorusa", 10-11
kiacc, AO
N3narenscTBO



91

92

AHTpPOIIOr€HHOE BO3JICHCTBUE Ha
pPaCTUTENbHBIN U KUBOTHBIA MUP

OxpaHna npuposl

"[Ipoceemienue"

"Jlomarinue
3aganus. CpenHee
oOmiee
obOpaszoBaHmue.
buonorusa", 10-11
knacc, AO
W3pgarenscTBO
"IIpocsenienue"

"Jlomaninue
3amanus. CpennHee
oO1ee
oOpa3oBaHue.
buonoruga", 10-11
knacc, AO
H3narenscTBO
"IIpocsenienue"

93

94

OcHoBHbBIE IMPUHIUITBI YCTOI\/'ILII/IBOFO
Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOALL

PanmonansHoe MpUpoOAONONL30BaHNE U
COXpaHEeHHEe OMOJIOTHYECKOTro pa3HOOOpasus
3eminn

" Jlomamninue
3amanus. CpenHee
obOmiee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
N3narenscTBO
"[IpocBemenue"

"Jlomaiinue
3aganus. CpeaHee
o01iee
oOpa3oBaHmUe.




95

O60061menue o Teme «MUKPOIBOTIOIUS U €€
PE3yJIbTaThI»

buonorusa", 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

"Jlomantaue
3aganus. Cpegnee
ob1iee
oOpa3oBaHHe.
buonoruga", 10-11
knacc, AO
HN3nareancTBO
"[IpocBemenue"

96

97

O606mmenue o Teme «MaKkpoIBOTIOIUS U €€
Pe3yIbTAThI»

O6o06menue no Teme «IIpoucxoxaenue u
pa3BUTHE )XU3HU Ha 3eMiie)

"Jlomamninue
3amanus. CpenHee
obmiee
o0Opa3oBaHHe.
buonorusa", 10-11
knacc, AO
N3narenscTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpennee
oOrmiee
oOpa3oBaHmUe.
buonorusa", 10-11
kiacc, AO

N3 narenscTBO
"IIpocsemnienue"

98

O6o06menue no Teme «IIpoucxoxaeHue

" lomaiHue




YCJIOBEKA — aHTPOIIOI'CHES3)

3aganus. Cpegnee
oOmee
oOpa3oBaHmUe.
buonorusa", 10-11
knacc, AO

U3 natenncTBO
"[IpocBemenue”

99

100

101

O60061eHne o Teme «IKOJIOTUsl — HayKa O
B3aUMOOTHOIIIEHUSX OPTraHU3MOBY

O6o006menne no Teme «OpraHu3mMsl ¥ cpena
oOuTaHUM»

O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
MO YJIALINI

"Jlomarinue
3amanus. CpenHee
oO1ee
oOpasoBaHHueE.
buonorusa", 10-11
knacc, AO
HN3nareancTBO
"IIpocsenienue"

" lomaiHue
3aganus. Cpengnee
obmee
oOpa3oBaHHe.
buomoruga", 10-11
knacc, AO

N3 marenncTtBO
"IIpocsenienue"

"Jlomaiinue
3amanus. CpenHee
oOmiee
obpa3oBaHmue.
buonorusa", 10-11
knacc, AO



N3narenscTBO
"IIpocsenienue"

"Jlomamaue
3aganus. Cpegnee
oO1iee

O6006menue mo Teme «buocdepa — obOpaszoBaHmue.
102 1
riao0anabHast SKOCHCTEMAY buonoruga", 10-11
knacc, AO
H3parenscTBO
"IIpocsenienue"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Aradgonora M.b., CuBornazos B.H., O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMOHEpHOE 00ILIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI IUVISA YUYUTEJIA

buonorus. 10 kimacc. Metonuueckoe nocodue. Mumiakosa B.H.. Aragonora
N.b., CuBornazos B.1.

buosnorus. 11 kinacc. Metonuueckoe nocodue k yueonuky M. b. Aradonosoii, B.

H. CuBornasoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://sferum.ru
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