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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 6uos0oTHs) HA YPOBHE CPEIHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DexepanbHOro 3akoHa otT 29.12.2012 Ne 273-03
«006 obOpazoBannu B Poccuiickoit depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeamMera «bruonorus» u OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCITUTAHHUS.

VYyeoOnsiii mpeamer  «buosorusy» yriyosnénnoro ypoHs wu3ydeHuss (10—11  kmaccern)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaIMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cornmacao monoxenusim PI'OC COO mnpoduiibHbIe y4eOHBIC MpPEIMEThI, H3y4daeMble Ha
yriay0aEHHOM YPOBHE, SBISIIOTCS criocoboMm muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHErO
o0miero oOpa3oBaHMsI M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpemHUM OOIIUM, CpeTHHM MPOPECCHOHAIBHBIM M BBICIIIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBS3aHHBIX ¢ MpodopHeHTarnen
0o0ydJaromuxcsi U CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM
JIEJIOM.

[Tporpamma no yuebHomy npeamery "buonorus" naér npencraBieHue O LEIU U 3aJadax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeeNsieT 00s3aTebHOe
(MHBapMaHTHOE) HPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYPUpPOBAaHUE IO pasjesiaM U TeMmaw,
pacnpeneseHre o KiaccaM, peKOMEHY€eT MTOCIe0BaTEeIbHOCTh N3YUEeHHs y4eOHOro Marepualia
C Y4Y€TOM MEXINPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3el, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHE peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOIMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yeMy [pOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  IOCIEOYIOIIEee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHUS K OKpyXarolled mnpupogHoi cpene. B mporpamme 1o
OMOJIOTHH TaKXe IOKa3aHbl BO3MOXHOCTH YydeOHoro mnpenmera «buonorus» B peanusanuu
tpeboBanuii ®I'OC COO Kk mIaHUpPYEeMBbIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyiabTataM oO0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHbHOM
JEeSTEIbHOCTH O0Y4YarolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpeJHEro o0I1ero o0pa3oBaHusl.

VYuebubiit npeamer «buonorus» Ha ypoBHE cpeiHero oOmero oOpa3oBaHHUs 3aBepIIACT
Ouosornyeckoe oOpa3oBaHUE B IIKOJE M OPUEHTHPOBAH HA PacIIMpEeHue U yriryOreHue 3HaHui
oOyyaromuxcs O JKMBOM TNpUpPOJE, OCHOBAX MOJEKYJISIPHOW W KJIETOYHOM OHOJIOTrHH,
HMOPHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEeKIUHU, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHHUS U DKOJIOTHH.

N3yuenune yuebHoro npenmera «buosorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
HOJArOTOBKY OOyd4aroImuxcs K IOCIEAYIOUIEMY IOIY4YEeHUI0 OHOIOrMYeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU HU3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3fesioB OHOJIOTMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOYy4aloT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl



OMoJIOTHYEeCKHE 3HAHMUS O PACTEHUSX, XUBOTHBIX, TprOax, OaKTepusX, OpraHU3Me 4YeJIOBeKa,
00X 3aKOHOMEPHOCTSIX JKWU3HH, [OMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTHMYECKHE CBEICHUS
NPUKIIAJHOTO W MOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIIOJIB30BAaTh KaK OPUEHTUPBI IS
nocieayoomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJTYYCHHBIMUA O0YUYAIOMIMMUCS TIPU U3YYCHUH (H3UKH, XUMHH,
reorpadun U MaTEMATHKH.

CrpykTypa mnporpaMMmel 1o ydyeOHOMy mpenmMery "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMOHHBIA MOAXOJbl K H3yueHHIo Ouosoruu. COriacHO UM, HU3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3aluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPaHEHHs OMOJIOTMYECKOTro pPa3HooOpa3us
wianeTsl. Tak, B 10 Kkimacce M3ydaroTCs OCHOBBI MOJICKYJIIDHOM M KIETOYHOH OMOJIOTHH,
SMOPHOJIOrUH U OMOJIOTMU PA3BUTHUS, TEHETUKU M CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMOJIOTHH, aKTyaTU3UupPYIOTCSl 3HAHUS OO0ydYarommxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢buznonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o buocdepe.

VYuebubiii npeamer «buonorus» npu3BaH 00ECIEYUTH OCBOCHHE OOYYAIOIIUMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB U MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJALuU, OHOLIEHO3a, SKOCHCTEMbI, O BbIJIAIOLINXCS
HAy4YHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAHMUSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ouonornyeckux 3HaHui. /g pa3BUTHS U MOJJEp)KaHUS MHTepeca 00ydarolmuxcs K OMOIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHMS W PA3BUTHS TOW WJIM HMHOH
oOnacTu OMOJNIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHUE Ba)KHEHIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus: yue6Horo npeamera «buosnorus» Ha yriyOnéHHOM ypoBHE — OBJaJieHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U IPHUOOPETEeHUE YMEHUM MCIIOIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K omnpeaenéHHoi o0nacTu MpodecCHOHATBHON NeATENbHOCTH, CBA3aHHON ¢ OMOJNOTHEH, W K
BbIOOPY YUEOHOr0 3aBe/IeHUs JAJIsl IPOJAOHKEHNS OMOJIOTHYECKOr0o 00pa3oBaHUsl.

Joctuxenue nenu usydeHus: yuebHoro npeamera «buosorus» Ha yriayOnéHHOM ypoOBHE
o0ecreunBaeTcs pelieHrueM caelyomuX 3a1au:

OCBOEHHE  OOydYaroIIMMHCS  CHCTEMbl  OHOJOTHYECKMX 3HAaHWH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIHIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBUIIaX,
COCTAaBJISIONIUX COBPEMEHHYI) ©CTECTBCHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTUYECKMX CHCTEM (KIIeTKa, OPraHU3M, MOMYJISIHNs, BHII,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICIOBAHHSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  OOydalomMxcsi C  METOJAaMU  [O3HAHMUA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  IMPOBENIEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUNA B J1abopaTopuu M B MpHpone (HaONoJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);



OBJIaJICHUEC OOYYAIOIMUMHUCA YMEHHUSMHU: CAaMOCTOSATEIBHO HAXOJWUTh, AHAIM3UPOBATH H
UCIIOJIb30BaTh OMOJIOTUYECKYIO MH(POPMAIIUIO; TIOIH30BATHCS OMOJIOTHIECKONH TEPMHUHOJIOTHEH U
CUMBOJIMKOW; yCTaHaBIMBaTh CBA3b MEXKAY pPa3BUTHEM OHOJIOTMM W  COLHMAIBHO-
SKOHOMHUYECKUMHU M IKOJIOTHYECKUMHU TPOOJIEMaMH YelIOBEYECTBA;, OIICHUBATH IOCIIEIACTBHS
CBOCH JEATCIIBHOCTH I10 OTHOIICHUIO K OKPYXAIOIIeH IPHPOJHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOMIUX JIOACH;,; OOOCHOBBIBATH M  COONIOJIATH MEpPHI
npoUIaKTUKA HH(EKIIMOHHBIX 3a00JICBaHMA, MpaBuia MOBEICHUS B MPUPOJIC U 00CCIICUCHUS
0€30MacHOCTH COOCTBEHHOU JKM3HENEATEIHbHOCTH B YPE3BBIYAWHBIX CUTYAlUSX MPUPOIHOTO U
TEXHOT'CHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAy4YHBIC OTKPBITHUS B 00JacTH
OuoJioruu;

pa3BUTHE y 00y4YarOMIMUXCS MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUAMU M COBPEMEHHBIMHU HCCIEIOBaHUSIMU B OHOJIOIMH,
pelIaeMbIMH €10 NPOOJIeMaMH, METOJO0JIOTHEH OMOJIOrMYecKOro MCCIEIOBAHUS, IPOBEACHUS
9KCHEPUMEHTAJIbHBIX MCCIIECAOBAHUM, pelleHUus] OMOJIOTMYECKUX 33Jad, MOJAEIMPOBAHUS
OMOJIOrNYECKUX OOBEKTOB U IIPOLIECCOB;

BOCITUTAHUE y OOYyYarOUIUXCsl [IEHHOCTHOTO OTHOIICHUSI K JKMBOM MPHUPOJE B LIETIOM U K
OT/IEIbHBIM €€ OoO0BeKTaM | SBJICHHUSAM; (OpMUpPOBAHUE IKOJIOTHYCCKOH, TEHETHUYECKOU
IPaMOTHOCTH, OOMICH KYJIbTYPBI MOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

NpHOOpeTEeHNE 00YJAIOIIMMHCS KOMIIETEHTHOCTH B PAIllHOHATBHOM TPHUPOIOTIOIH30BAHUH
(cobmroeHue TMpaBUJl TOBEJCHUS B IPUPOJIE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBBA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npopwiakTuku  3a0ojeBaHui,  oOecrieueHHe  OE30MACHOCTH  KHU3HEICATCIBHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MMPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN M YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3/laHME YCJOBHUH JUIsI OCO3HAaHHOTO BbIOOpa OOYyYaOUMMMCA HHIMBUAYAIbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOUIEH MocienyromeMy IpodecCUHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C WHAWBUAYAJIbHBIMU HHTEpecaMH U MOTPEOHOCTAMHU
peruoHa.

OO1iee yuciIO 4YacoB, OTBEJIEHHBIX HAa HM3yuyeHUE OHOJIOTMM HA YIIIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3anmuoOHHBIX (OPM, METOAOB U CpPEACTB OOydeHHs OHOJIOTHUH
OCYIICCTBIISIETCS ¢ YUETOM CHCHH(PUKN €ro COJIEp)KaHUs W HANpPaBICHHOCTH HA TPOJOKCHUE
Ononoruvyeckoro oOpa3oBaHHsI B OpraHU3AIUSAX CPEIHEro MPOo(EecCHOHATBLHOTO U BBICIIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM NPU O0yYE€HUU OHMOJIOTMHM HAa YIiyOJIEHHOM YpOBHE SIBISIETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuacTHe o0OydarolmMxcsi B
BBIMIOJTHEHUH  TMPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
ONpEAEIAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.

COJAEP KXAHUE OBYYEHUSA



10 KJIACC

Conepkanve  MpPOTpaMMBbl,  BBIJICJICHHOE KYpCcu8oM, HE  BXOJUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBot arrecranuu (I'MA).

Tema 1. buoJiorusi Kak Hayka

CoBpemeHHas Ouosiorus — KOMIUIEKCHasi Hayka. Kparkast ucropusi pa3BUTHsI OMOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIATAHBIE U
IIOMCKOBBIE HAYUYHbIE UCCIIEOBAHNS B OMOJIOTUH.

3nayenne Ouoyoruu B (HPOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosorueid. 3HaueHHWe OHOIOTMUM B  IMPAKTUYECKOH
NEeSITeTPHOCTH ~ YeJIOBEKa: MEIUIIMHE, CEeJIbCKOM XO3SIMCTBE, MPOMBIIUICHHOCTH, OXpaHe
HPUPOJIBL.

JleMoHCcTpanuu
Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBmos, M. M. Meunukos, H. MW. Basuios, H.

B. Tumodeer-Pecorckuii, [x. Yorcon, ®. Kpuxk, /. K. benses.

Tabnuie! 1 cxembl: «CBs3b OMOJIOTUU C APYTMMH Haykamu», «CucremMa OMOJI0rH4ecKuX
HayK».

Tema 2. ’KuBble cHCTEMbI M UX U3y4YeHHUE

JKuBble cucteMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHHW3alusi, CaMOBOCIIPOM3BEICHHE, Pa3APaXKHUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3aludd KUBBIX CHCTEM: MOJEKYJSIPHBIA, KJIETOUHbIN, TKaHEBBIN,
OpTraHU3MEHHBIH, MONYJISIIMOHHO-BUI0BO, 9KOCHCTEMHBIHN (6MOTeOIIeHOTUYECKHI),
ounocepnsiid. [Iporeccsl, mpoucxoasmuye B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymecTBoBanus mMaTepuu. Hayku, uzydaroniue KUBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aIUU.

N3ydenne xuBBIX cucTeM. MeToabl Ouonornueckoil Hayku. HabmroneHue, naMepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3anus, MeTaaHain3. [loHdaTHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHo. [lnanupoBanue skcnepuMeHrta. lloctaHoBka u mnposepka rumnore3. Hynesas



runotesa. [loHsTHe BBIOOPKHU U €€ 0CTOBEpHOCTh. Pa3dpoc B Onosnornyeckux aaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUunHbBI HCKaKEHUS PE3yJIbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHcTpanuu

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «bHOJOrHYecKre CUCTEMBIY,
«CBoiiCcTBa KUBOW MaTepun», « Y pOBHU OpraHu3alluy KUBOM npupoab», «CTpoeHue KUBOTHON
KIeTKn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOIO  OpPraHU3May,
«buoreonenosy, «buocdepar, «MeToabl H3yUeHHUS KUBOH IPUPOJIBD».

Ob6opynoBanue: 1aboparopHoe  O0OpyAOBaHWE  JUIA  NPOBEACHUS  HAOJIOACHHH,
U3MEPEHUM, JKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcrnonap30BaHNe PA3NMYHBIX METOJOB IPU HM3YYEHUU JKUBBIX
CHCTEM.

Tema 3. BuoJiorust KieTkun

Knerka — cTpykTypHO-(QYHKLIMOHANIbHASA €AMHULA )KUBOTO. MICTOPHUS OTKPBITUS KIETKH.
Paborer P.I'yka, A.JleBenryka. Knerounas teopust (T. llIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoabl MOJEKYJISPHOM M KJIETOYHOW OMOJIOTHH: MHUKPOCKOINHUsS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, AuddepeHnnanbHOe  LEHTpUDYTUPOBaHHE,
KYyJbTUBHPOBAHUE KIIETOK. M3yuenue QukrcuposanHvix K1emoK. DneKTpOHHas
MUKpocKonus. Kougokanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JdemoHcTpaumuu

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

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHUKpockony, «Hctopus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opyI0oBaHKEe: CBETOBOM MHUKPOCKOII, MUKPOIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IMpakTnyeckas padora «l3ydyeHne meTonoB KieToyHOW Oumosoruu (xpomarorpadus,
anekTpodopes, muddepennranbaoe eHTpudyruporanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHWMHMUYECKUH COCTAB KIETKH. Makpo-, MUKpO- U yJIIbTPaMUKpPO3J1eMEHTHL. Bosia u e€ pons
KAK pacTBOPUTENs, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPErYJIALUH.
MunepasnbHbIe BEIecTBa KJIETKH, UX Onojiorndeckasi poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.



Opranuueckue BelecTBa KieTku. buonornyeckue nmoaumMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OeiakoBOH MoiieKyinbl. llepBuunas cTpykTypa Oenka, MenTHIHAs
CBsI3b. BTopuuHasi, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYphl. JleHaryparus. CBolcTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN 0€IKOB. [Ipuotnsi.

VYraeBoasl. MoHOCaxapubl, JUCAXapuabl, OJUTrOCaxapuabl W monucaxapusl. OOmmid
IUIaH CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢GyHKIMU
YIJIE€BOIOB.

Jlumuasl.  'mapodunbHO-rHApOodOoOHBIE  cBoiicTBa.  Knaccupukanuss — nunmumos.
Tpurmuuepunel, Gochomunuast, Bocku, crepounsl. buonornueckue Gpynkuun mumumos. O0mue
CBOWCTBAa OHMOJIOTMYECKHMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJTYIPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJTHK nu PHK. Crpoenne HykiienHOBBIX KHCIOT. HykieoTusl.
[Tpunuun xkommuiementapuoct. I[IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupaiis.
Mecronaxoxaenue u ononorndeckune pynkmmu JJHK. Bugast PHK. ®@ynkunn PHK B kiietke.

Crpoenune monekyinbsl AT®. Makposprudeckue cBsizu B mojiekysne AT®. buonorunueckue
¢yakuun  AT®. BoccraHoBIIGHHBIE TEPEHOCUMKH, HWX (QYHKIUA B  KIETKe. /pyeue
HYKIeo3uompugocgamol (HT®). CexBeHUpOBaHUE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouonorus: OMoxuMudyeckue M OUOPU3NYECKUE UCCIIEOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl  Omomounekyn. Moodenuposanue cmpykmypvi U QYHKYuUil
buomonexyn u ux Komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti CuHme3s O6UOMOJNEKY U
UX HeNPUPOOHBIX AHATI0208.

JdemoHcTpaumuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep,
C. lIpy3unep.

narpaMmabI: «Pacnpez[eneHHe XUMHYCCKHX DJIIEMEHTOB B  HCKHBOU mpupoac»,
((PaCHpe,I[CJ'ICHI/IC XUMHYECKHUX DJIEMEHTOB B )KMBOM IIpUpoaAC».

Tabmuiel u cxemsl: «Ilepuonnyeckas Tabaua XUMUYECKUX B3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABD), «BemectBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTYypbl O€JIKOBOM MOJIEKyIb», «CTpoeHHe MOJEKYyd yriaeBoAoB», «CTpOEHHE MOJIEKYII
mununoBy», «HykienHoBble KUCIOTE, «CTpoeHre MosIeKyibl ATO».

O6ODVI[OB8.HI/ICI XUMHYCCKad Iocyna u O60py,Zl0BaHI/Ie.

JlabopaTopnasi pabora «O0HapyXeHHEe OETKOB C TTOMOIIIbIO KAY€CTBEHHBIX PEAKITHIN.

JlaGopaTopHasi padora «VccinegoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne n pyHKIMH KIETKH



Tumel KIETOK: 3yKapUOTHUYECKas M MpokapuoTuyeckas. CTpyKTYpHO-(QYHKIIMOHATbHBIC
00pa30oBaHUS KIETKH.

Crpoenue mnpokapuoTuueckoil kierku. Kierounas creHka Oakrtepuii W apxeil.
OcoOenHocTH cTpoeHus: reTepoTpodHOi U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TIPOKAPHOT B OMOIEHO3aX.

Crpoenre u pyHKIMOHUPOBAHHUE dyKapuoTHUeCKOi kieTku. [Inasmarnyeckas memOpaHa
(mma3manemma). CTpykTypa IuUla3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneruénHas nudp¢ys3usi), aKTUBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopt). [Tomynponurnaemocts MemOpanbl. Pabota
HATPHUII-KaTMeBOro Hacoca. DHAOIMMUTO3: MUHOIUTO3, (parounTo3. Dxk30unTo3. Kinerounas creHka.
CrpykTypa 1 QyHKINN KJIETOYHON CTEHKU pacTEeHUM, rpruOoB.

Huronnaszma. Ilutozonb. Ilutockener. JlBmxenue uurorazmbl. OpraHOMIBI KIIETKH.
OpHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTuueckas cetb (JI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpOCHHE W (YHKIUU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIICTKH.
CtpoeHue TpaHyIApHOTO peTHKyIyma. Mexanusm wuanpasienus 6eakos 6 OIIC. Cunres
pactBopuMbIX  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOIIa3MaTHUeckuii peTukyinym. CekperopHas (gynkuus ammapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJieTKe. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OPTraHOWABI KIETKU: MHUTOXOHIPHUH, TUIACTUABL [Ipoucxodicoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeoxcrkosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIUM  MHUTOXOHApUA W mactul. llepBuuHble, BTOpPUYHBIE U CIOXHBIC IUIACTUIBI
(OTOCHHTE3UPYIOMINX  JYKApPHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI ~ BBICHIMX
pacTeHUN.

HememOpanHnble opranonisl kietkn CTpoeHne U QyHKIMM HEMEMOpPaHHBIX OpraHOMI0B
KIeTku.  PubGocomel. Ilpomesxcymounvie  gunamenmoi.  MukpodunaMeHTbl. AKmuHosbvie
Mukpogunamenmsi.  MplllIeUHble  KJIETKH. AKMUHOBble ~ KOMNOHEHMbl — HEeMbIULEUHbIX
k1emox. Mukpotpy06ouku. Kierounsiii nentp. CTpoeHue u JBUKEHHE KTYTHUKOB U PECHUYEK.
MuxkpoTpyOouku nuToriasmel. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. O6o04Ka s7pa, XPOMaTHH, Kapuorjiazma, SAPBIIIKH, UX CTPOEHHE U (DYHKIMH.
SAnepuslii 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacmonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
anape. Dyxpomamun u 2cemepoxpomamut. benKkn XpoMmaTHHa — TUCTOHBL. Junamuxa s0epHol
0bon0uKku 6 Mumo3se. Hoepuulii mpancnopm.

Kmerounsie  BrimroueHus. CpaBHUTENbHAsS  XapaKTEPHCTHKA  KIIETOK  3YKApHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuu
[MoptpeTtsl: K.C. MepexkoBckuit, JI. Maprymnuc.
Tabmuubl u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM

KIeTKN», «CTpOeHne pacTUTENBbHON KIEeTKW», «CTpOeHHe MUTOXOHIpUMW», «Snpo», «CtpoeHune
MPOKAPUOTUYECKOMN KIETKH.




O6opy10BaHMEe: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOTIPETapaTbl 0aKTepUaIbHBIX KIETOK.

JlaGopaTropHas paboTa «/3yueHne CTpOCHUS KIIETOK Pa3JUYHbIX OPraHU3MOBY.
IIpakTnyeckas padora «l3ydyeHue CBOMCTB KIETOYHON MEMOpaHbD).

JlaGoparopHas padora «lccrnenoBanue mia3Moin3a M Jeaa3MoJin3a B PacTUTEIbHBIX
KJIETKAX).

IIpakTuyeckas padora «/3yyeHre IBUKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NMpeBpallleHHe YHEPTUHU B KJIeTKe

AccuMmIsIMSL U TUCCUMUWIIALINS — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIECTB:
aBTOTPOGHBI M reTepoTpodHBId. YyacTue Kuciopojga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe oOecrneueHue KkieTku: mpeppameHne AT® B 0oOMeHHBIX IpoLeccax.
depMEeHTAaTUBHBIN XapakTep peakuMid KIEeTOYHOro Mmerabosnusma. DepMeHTh, UX CTPOCHHE,
cBoiicTBa W MexaHuW3M jaercTBus. Kodepmentsl. Otiauuusi (pepMEHTOB OT HEOPTaHMYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTHMOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEeHHbIU U
oKcucenuvllti  pomocunmes y  6axkmepuil. Ceemocobupaowue nuUeMeHmMvl U  NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmopormnacToB B mporecce (hoTocuHTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Csz, Cs u CAM-munvt  ¢pomocunmesa. TIpomxyKTUBHOCTh (HDOTOCHHTE3A.
Brnusinue pa3nudabix pakToOpoB Ha CKOPOCTh POTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpU(ULUpYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTEpUU. 3HAUEHHUE XEMOCHHTE3A.

AHarpobHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpoXKeHHsI U UX HCIIOJIb30BAHUE
YEeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKThl OMOTEXHOJOTHH M BO30YIHTENU
0OoJIe3HEN.

AdpoOHBIE OpraHu3MbI. JTallbl dYHEPreTHUecKoro odmeHa. I[loAroTOBUTENBHBIN ATar.
['mukonu3 — 6ecKUCIOpOAHOE PACHIETNIEHUE TIIOKO3bI.

Bronornveckoe OKUCIIEHHE, WM KICTOYHOE JIbIXaHWe. POb MUTOXOHIPHI B MPOIECCax
OMOJIOTUYECKOTO OKHCIICHHS. [uknuaeckue peaxiuu. OxucnuTenbHoe
dbochopunupoBanue. uepeuss memopannozo epaouenma npomonos. Cunmes AT®: paboma
npomonnou AT@-cunmasel. [IpeumyniectBa a’poOHOrO MmMyTH oOOMEHa BEIIECTB Tepe.
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JdemoHcTpaumuu

Hoptpetsr: JIxk. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.



Tabmuubl 1 cxembl: «POTOCHHTE3», «DHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GepmeHTay, «XEMOCUHTE3Y.

OO6opyoBaHue: CBETOBOM MUKPOCKOIN, 000pyI0BaHHUE AJIsi IPUTOTOBIICHUS MOCTOSHHBIX
¥ BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHasi pabdora «/I3yuyeHue KaTaauTHUECKONW aKTHUBHOCTU (epMeHTOB (Ha
MIpUMEpE aMIJIa3bl UM KAaTalasbl)».

JlabopaTopuasi pa6ora «/3yueHue (epMEHTAaTUBHOTO pacCHICIUICHUS IEPOKCHAA
BOAOpPO/Ja B paCTUTCIIbHBIX U JKUBOTHBIX KJICTKAX).

JlaGopaTopuas padora «CpaBHEHHE MPOIECCOB (POTOCHHTE3A K XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TIPOIECCOB OPOKCHHSI U JIBIXAHHS.

Tema 7. HacjiencrBeHnasi ”HpopManus U peaju3amnusi e€ B KieTkKe

Peakiun maTpuuHOro curesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIMUAX MAaTPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHpoOpManuu. ['eHeTHYecKuil KoJ, €ro CBOWCTBA.
Tpanckpunuus — marpuunblii cuate3 PHK. [IpuHIMIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
aHTUIApaIEIbHOCTh, acUMMeTpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnopTHbix PHK B 6uocunrese Genka. YcinoBus
O6uocunTe3a 6enka. Koguposanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Coepemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
9YKapHOT. Perynsuuss akTUBHOCTM TE€HOB Yy mpokapuoT. I'mmoreza omnepona (P. XKako0,
K. Mano). Monekynsapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enos. Perynsaius 0OMeHHBIX MpoleccoB B kieTke. KiieTounslii romeocras.

Bupycel — HekiteTouHbIe (DOPMBI KU3HH M 00JUTaTHBIC TTapa3uThl. CTPOCHHUE TIPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuznennwvii yukn J[HK-codeporcawyux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpamuas mpanckpunyus, pesepmasad,
unmezpasa.

Bupycuble 3a0oneBaHusi 4YenoBeKka, JKMBOTHBIX, pactenuit. CIINI, COVID-19,
COITMATHHBIE U METUIIMHCKHUE TIPOOJIEMBI.

buoungopmamuxa:  ummeepayus u amanuz  o6orvwux  maccusos  («bigdatay)
CMPYKmMypHolx — Ouonocudeckux — oaunuvix. Hanomexnonocuu 6  6Ouonoeuu u  meouyune.
Ipoepammupyemvle pynkyuu d6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JdemoHcTpaumuu

Hoptpetsl: H. K. Konsuos, J. U. IBanoBckuii.



Tabmuubl  u  cxembl: «buocunTe3 Oenkay, «['eHeTmdyeckuii kom», «Bupyce»,
«baxTepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. JKu3HeHHBIN HUKJ KJIETKH

Knerounsnii 1mmki, ero mepuoabl W peryisinus. Mutepdaza m murto3. OcobeHHocTn
npolieccoB, nporexaroumx B untepdase. Iloaroroska xkierku k aenenuto. Ilpecunrerndeckuit
(IIOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKHUI) MEPUOJIbI
uHTephasbl.

Marpuunsiii  cunte3 JHK —  permmmkanms.  I[lpunnuner  permmkanmun  JIHK:
KOMIUIEMEHTApHOCTh,  IIOJIyKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIbHOCTb. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocom. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAOOp KJIETKH — KapuoTul. JMIIOMAHBIN U rarlouaHbli HAOOPBl XPOMOCOM.
I'omonornyneie XpoMocoMmsl. 11010BbIE XPOMOCOMBI.

HGHGHI/IC KJICTKU — MUTO3. CTaI[I/II/I MHUTO3a WU MMPOUCXOAAIINE B HUX HPOUCCCHI. Tuner
MMUHTO34a. KapI/IOKI/IHGS U IMTOKHHE3. buonoruyeckoe 3HaueHUE MUTO3A.

PGFYJ'IHI_II/ISI MHUTOTHYCCKOI'O IHKJIA KIICTKH. HporpaMMI/IpyeMaﬂ KJIeToYHas THOeabr —
alIoIITOo3.

Krnerounoe spo, xpoMocombl, GyHKIIMOHATbHASI TeHOMHKA. Mexanuzmsl nponughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemka» — ouounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEeMKU.

JdemoHcTpaumuu

Tabnuiel U cxeMbl: « KU3HEHHBIN LUK KIETKW», «MHTO3», «CTpoeHHEe XPOMOCOMY,
«Pennukanus JJTHK».

OO0opy/ioBaHKE: CBETOBOW MHUKPOCKOI, MUKpomnpenapaThl: «MUTO3 B KJIETKaX KOpEIIKa
TYKa».

JlaGoparopHas padota «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTopuasi pa6ora «Habmoienue MuTo3a B KJIETKaxX KOHUMKA KOpEILIKa Jiyka (Ha
TOTOBBIX MUKPOTIpETIapaTax ).

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasume  opraHu3mMoB.  OIHOKJIETOYHBIE, KOJOHHAJIBLHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHUS U KU3HEAEATEIIBHOCTH OJJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OTHOKIIETOYHbIE BOJOPOCIH, ApyTrue MpoTHCThl. KomoHnuansHele
OpraHU3MBI.

B3auMocBs3b yacTeil MHOTOKJIETOYHOI'O Opranu3ma. TKaHH, OpraHbl U CUCTEMbI OPIaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Txanu pacrenwit. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHA,
IPOBOJIAIIAsA, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, (QYHKLUUH M pPacOI0KEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHum IKMBOTHBIX M 4elOBeKa. [HWIBI JKMBOTHBIX TKaHEH: DSNMTEIUANIBHASA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTpPOEHUs, QYHKIHUH M PaCHOIOKECHUS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

OpraHH. BereratuBubie u I'CHCPATHUBHLIC OPIraHbl paCTeHHﬁ. OpraHH n CHCTCMBbI
OpTraHOB JXUBOTHBIX 1 YCJIIOBCKA. (D}’HKIII/II/I OpraHoB U CUCTEM OpIraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmit. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kHbIil U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COSAUHEHUS
KOCTEH.

JIBUXKEHHE OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: amMEOOUIHOE,
KTYTHKOBOE, pPECHHYHOEe. J[BM)KEHHE MHOTOKJICTOYHBIX PACTCHHIA: TPOMM3MBI W HACTHH.
JIBM>KEHUE MHOTOKJIETOYHBIX XKHBOTHBIX U Y€JIOBEKA: MbIllieuHas cuctema. Peduiekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

IIuranne OpraHru3MoOB. HOFJ’IOHIGHI/IG BOJBI, YIJICKUCIIOTO rada 1 MUHEpPAJIbHBIX BCHICCTB
paCTCHUAMMU. IIuTanue >XUBOTHBIX. BHYTpI/IHOHOCTHOG U BHYTPUKIICTOYHOC IMHUIICBAPCHUC.
[IuTanne 1MO3BOHOYHBIX >KHMBOTHEIX. OTI[GJ'II)I MUIICBAPUTCIIBHOT'O TpPAKTa. HI/IIIIGBapI/ITeJ'IBHHe
JKCIIC3bI. HI/IH_ICBapI/ITeJ'IBHaH CUCTEMA YCIIOBCKA.

JlbixaHue opraHu3MoB. JlpixaHnue pacteHuil. Jlpixanue >xuBOTHbBIX. uddy3us razos
yepe3 MOoBepXHOCTh KieTku. KoskHoe npixanue. [lpixarenpHas MmoBepxHOCTh. JKabepHoe u
N€royHoe JpIxaHue. J[pIxaHME TIO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. OBOJIOLHNOHHOE
YCIIO)KHEHHE CTPOECHUS JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHAas CUCTEMa YeJIOBEKa.
MexaHu3M BEHTUIALUY JIETKUX Y ITHUL U MIIEKONUTArOIUX. Perynsauus apixanus. JpIxaTeibHble
00BEMBL.

Tpancnopr BewecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHCTEMBI pacTeHuil. TpaHcropt
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpaIieHusl.  OBOJIIOIIMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOM  CHUCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsus.

Beigenenne y opranuzMoB. Breinenenune y pacteHuil. BwiaeneHne y KMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbsl BblaeneHus. @OuibTpanus, cekpenuss U oOpaTHoe
BCachIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAeTIeHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHucTeMaMH. BpleneHre y MO3BOHOYHBIX JKMBOTHBIX U uernoBeka. llouku.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHNUE MOYH Y YeTIOBEKa.



3ammMTa y OpPraHW3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuii u
LUCTHI MPOCTEHIIMX. 3aluTa Yy MHOTOKJIEeTOUHbIX pacteHuil. Kytukyna. CpeacrBa naccuBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3amMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MNpOM3BOJHBIEC. 3aliuTa
opranuzMa otT Oone3Heil. MmmyHHas cucrema uenoBeka. KieTouHbld W TyMOpasIbHBIN
UMMYHUTET. Bposk1€HHBIN 1 TPHOOPETEHHBIN cielUUUECKI IMMYHHUTET. TeopHs KJIOHAIBHO-
cenexktuBHoro ummynurera (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnaiiurenbHbie OTBETHI
opranu3MoB. Posib BpoxkIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUH.

PasnpaxxumMocTs M peryssinus y OpraHu3MoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. Pazgpaxxumocts U perynsauus y pacTeHuil. PocToBble BemiecTBa M HUX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHast cuctema u eé
OTIeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediekc n pednexropuas mayra. bezycrnoBuble u
YCIIOBHBIE Pe(IICKCHI.

I'yMopanbHass peryiasuus M SHIOKPHHHAs CHCTEMa XUBOTHBIX M 4eioBeka. JKenessl
OSHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TIOpMOHOB. B3anmMOCBA3b HEpPBHOU U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JleMoHCcTpanuu
[Toptper: U. I1. ITaBnos.

Ta6J'II/IIIBI U CXEMBI: <<OI[HOKJ'I€TO‘IHI>IG BOAOPOCIIN, «MHOTOKIETOUHBIC BOOOPOCIIN»,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHEe CTpOEHHME HACEKOMBIX», «TKaHU pacTeHHi»,
«KopueBbie cucrempr», «CtpoeHue credns», «CTpoeHHE ITUCTOBON TUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener yenmoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/lpixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
((BBII[CJ'II/ITCJ'IBH&?I CHUCTEMAY, <(9HI[OKpI/IHHa$I CHUCTEMAY, «CTpOCHI/Ie MBI BDY, <(I/IMMyHI/ITeT>),
«KuieynononoctHele», «CxeMa muTaHus pacTeHui», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHne TuiaHapumn», « BHyTpeHHee cTpoeHHe J0KIEeBOT0
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkm», «HepBHas cucrema
MMPECMBIKAIOIIHUXCS, «HepBHaﬂ cuCTEMaA IITHUID, ((HCpBHafl CUCTEMA MIICKOIIMTAIOIINX»,
«HepBHas cuctema yenoBekay, «Peduexcy.

OO6opyioBaHMe: CBETOBOM MHUKPOCKOIN, MHUKpOMpenapaTbl OJHOKIETOUHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KABBIE
AK3EMILISPbl KOMHATHBIX PACTeHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJICThI T03BOHOYHBIX, KOJUIEKIIMHA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHHE JJIs JIEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOIO THUTAaHUS PACTEHUH,
pacuieryieHus Kpaxmaia M OelkoB ToJ JeiicTBueM (epMeHTOB, OOOpyJOBaHUE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIEJIA T'OJIOBHOI'O MO3ra Pa3INYHbIX JKUBOTHBIX.

JlabGoparopHasi pabdora «l3yueHne TKaHEN paCTEHUI.

JlabopaTopHas padora «/I3ydyeHue TKaHel KUBOTHBIX».



JlaGopaTopHas padora «/3ydyeHrne OpraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKkeHHe 1 pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) M IOJIOBOE.
Bubr 6ecriosioro pa3sMHOXKEHHUS: IOYKOBAHUE, CIIOPYJISIUS, (parMeHTAIHs, KIOHHPOBAHHE.

[TonoBoe pasmuHoxkeHue. IlomoBele kieTku, wnu ramerel. Meio3. Craauu Mmeiosa.
[ToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buosnornueckuii cMbpIca Mel03a U MOJOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxppimeBoe  pasButhe. [‘amMeToreHes y IKMBOTHBIX. [lOJIOBBIE JKEJE3BI.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KJeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJICTOK.

Omo10TBOpEeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPUOIIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghoeenez — oOna u3 enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Craaun >MOPHOTeHE3a KUBOTHBIX (Ha MMpUMepe JITyIKH). Jpobienue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opoobnenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTU JPOOJICHUST MIIEKOMUTAIOIIKX. 3apOJBIIIEBbIE JINCTKU (TacTpyJIALius).
3akyazka OpPraHoB M TKaHEH U3 3apoJblIIEBBIX JHUCTKOB. B3auMHoe BiusHHE uyacTeil
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHMS
KUBOTHOTO KaK pe3ylbTaT MEpapXWYeCKUX B3auMoJecTBUil TreHOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTaomOpuoHanbHbIll mepuoi. llpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tumnbl pocta KUBOTHBIX. DaKTOpbl PETYJSIIIUM POCTAa KUBOTHBIX W dYenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

Pa3smuoxenue u pasputue pacreHuid. I'amerodur u cnopodur. Meiio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B mporecce Meiosa. ['ameToreHes y pacTeHM.
OII0oq0TBOPEHNE H Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHni. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBI pEryIsiiuy OHTOTEHE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpauuu

[Moptpertsl: C. I'. Hapamun, X. [lIneman.

Tabnuue! u cxemel: «BereraTuBHOe pa3zMHOXKeHHE», « THUIBI GECTIONOro pa3MHOKEHHD,

«Pa3MHOXXEHHE XJIaMHJIOMOHA/Ib», «Pa3sMHOKeHHWE OIBIVICHB», «Pa3sMHOXXEHHWE THIAPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH U CIIEPMATO30UIa,




«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe m Hempsmoe pa3BuTHEe», «Pa3zBuThe Maiickoro
Kyka», «Pa3zBurue capanum», «PasBurue narymku», «IBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpOe€HHE CEeMSIH OJHOIOJBbHBIX U JABYIOJBHBIX PAaCTECHUI», «KM3HEHHBIN LUK
MOPCKOWM  KamycCTbl», <«OKU3HEHHbIM LMK Mxa», <«OKU3HEHHBIM UMK NAloOpOTHUKA,
«OKM3HEHHBIN LUK COCHBDY.

O6opy10BaHKE: CBETOBOM MHUKPOCKOII, MUKpPOIIpenapaTsl AULIEKIIETOK u
CIIEPMAaTO30M10B, MOJEIb «LIMKI pa3BUTHS JATYILIKI.

JlaGoparopHass padora «/M3ydyeHue CTpOEHUA TOJIOBBIX KIJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckasi padora «BbisiBIeHHE MPU3HAKOB CXOJCTBA 3apOJIbIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEJCTBEHHOCTH U M3MEHYHBOCTH OPTaHU3MOB

Hcropust cTaHOBICHUS HW PAa3BUTHS TCHETUKM Kak Haykd. PaGoter I'. Menpgens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUY€HBIX B pPa3BUTUU TeHeTWKH. Paboter H.
K. Konsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEJIHBIE
TEHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
reTepo3nUroTa, YMCTas JIMHUS, TUOPUAbI, TeHOTHN, (GeHoTur. OCHOBHBIE METOJbl T'€HETHKU:
rUOPUA0IOTHUYECKUM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemoHcTpauuu

[Moptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Ta6J'II/IIII)I U CXCEMBI. «MCTOI[I)I T'€HECTUKN», «CxeMbl CKpCIIUBAHUA .

JlabopaTopHas padora «/[po3oduna kak 00HEKT TeHETUUECKUX UCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rudpuaoB nepBoro noxojeHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzens — 3akoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpeMBanus. ['unoresa
YUCTOTHI TAMET.



AHanuzupyromiee  ckpeniuBaHue.  [I[poMeXyTOuUHBIA  XapakTep  HacJIEAOBaHUS.
PaCH_IeHJIeHI/Ie IMPU3HAKOB IIPHU HCIIOJIHOM JOMHUHUPOBAHWHU.

JurnbpunHoe ckpemuBaHue. Tpernil 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO
HacJeI0BaHMsl TPU3HAKOB. [{UTo0rnyeckne 0OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CueruieHHoe  HacienoBaHue — npu3HakoB.  PaGotrer  T. Moprana.  CueruieHHOe
HAcJe/J0BaHUE TEHOB, HapyLIEHUWE CHEIUICHUS MEXAy TeHamMu. XPOMOCOMHAs TEOpus
HaCJIEICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHHU3M ONpPEJENIECHUS 110J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M reTeporaMeTHbii moi. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3sHakoB, CLEIJICHHBIX € IIOJOM.

l'enoTun kak wnenoctHas cucrema. [lneroTponusi — MHOXKECTBEHHOE JIEMCTBHUE TEHA.
MHoXecTBEeHHbII aienu3M. B3aumoneicTBue HeauleabHbIX TIeHOB. KoMIUIeMEHTapHOCTb.
Onucras. [Tonumepus.

['eHeTHMYECKUIT KOHTpOJIb pa3BUTUSA PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKxKe
(GU3MOJOrMUECKUX MPOLECCOB, NOBEACHMS U KOTHUTUBHBIX (YyHKUMH. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MMH — Mapa3UT» U «XO35IMH —
MHUKpOOHOM». ['eHeTHUecKre aceKThl KOHTPOJIS U U3MEHEHUS Haclle[CTBEHHONW MH(opMauu B
ITOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCcTpanuu

Iloprpetst: I'. Menaens, T. MopraHs.

Tabmuue! u cxembl: «IlepBblit 1 BTOpoii 3akoHbl Menaens», «Tpetuit 3akon Menuaens»,
«AHanuzupyrolee ckpeuuBanue», «Henomnoe nomunupoBanuey, «ClienaeHHOE Hacae10BaHUue

MPU3HAKOB Y Apo3ohuishy, «I'eHeTnka nonay, «Kapuotun yenosekay, «Kapuotun apo30Quisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJlIIenn3m», « BzaumoaencTeie reHoB.

O6opyaoBaHue: MOAENH ISl IEMOHCTPAIIMU 3aKOHOB €AMHO00pa3us THOpPUIOB MEPBOTO
MOKOJICHUSI U PACIICIJICHUS TPU3HAKOB, MOJEIb ISl JEMOHCTPAIMHM 3aKOHA HE3aBUCHMOTO
HaCJIEeJ0BAHMS MMPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CUEIIJIEHHOTO HACIEAOBaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «J{po3opumnay.

IIpakTuyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHHS Y
JPO30(UITBD).

IpakTnyeckass paodora «l3ydyeHue pe3ynbTaTOB JTUTHOPHIHOTO CKPEUIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMmupoBaHuM (peHorumna. M3MEeHYHBOCTH
npusHakoB. KadecTBeHHble W KOJWYECTBEHHbIE NpPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHASI.



MonudukarnronHass UsMEeHUUBOCTh. Ponb cpenbl B hopMUpoBaHUN MOIUGUKALIMOHHON
u3MeHunBOCTH. HopMa peakuuu npusHaka. BapuanMOHHBIM psif M BapualMOHHAs KpuBas
(B. Noranucen). CoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

T'enotunnueckass n3MeHYUBOCTH. CBONMCTBA T'€HOTHIWYECKOW W3MEHUYMBOCTU. BHIbI
TeHOTUITUYECKONW M3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHAS.

KomOunaTtuBHas n3MeHYMBOCTh. Mei03 U TOJ0BOM MPOIEcC — OCHOBAa KOMOMHATUBHON
U3MEHYMBOCTU. PoJIb KOMOMHATHBHONW N3MEHYMBOCTH B CO3JJaHUU I'€HETHUECKOro pa3Hoo0pa3us
B IIPEJIENax OJHOIO BUA.

MyTtanuoHHas W3MEHUYUBOCTb. Buibl MyTaluil: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYUUPOBAHHBIE MYTalMHU. SIAepHbIE M IUTOILIA3MAaTUYECKHUE MYTallUU.
ComaTnueckre M TOJIOBble MyTaluud. [IpUuuHBl BO3HMKHOBEHHS MyTaluuid. MyTareHol M HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH TOMOJOTUYECKUX
psangoB B HaciencTBeHHoi wu3MeHunBocTd (H.M. BaBuiioB). BHesnepHas HM3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa u INUSEHOMUKA, pPOJIb SNUCEHEMUYECKUX qbaicmopoe 6 HACNedo8aHuu U
usmerHdusocmu qbeHomunuquKux NPU3HAKOE Y OPcAHUIMOE.

JleMoHCcTpanuu
Hoptpersr: I'. ne ®pus, B. Horanucen, H. 1. BaBuios.
Tabmuuel 1 cxeMmbl: «Buabl uW3MeHUYHBOCTHY, «MoIupUKaMOHHAsT H3MEHYHBOCTDHY,

«KomOuHaTuBHass ~ u3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l'enernyeckue
3a00JeBaHus yeIoBeKa», « Buapl MmyTaruiiy.

OO6opynoBaHue: )KUBbIE W TepOapHBIe 3K3eMIUISPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(¢ororpadun) )KUBOTHBIX C PA3NUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTtopHasi  padora «lccienqoBaHne — 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIllMOHHOW KPUBOMY.

IMpakTnuyeckas padora «MyTauuu y Apo30(puibl (Ha TOTOBBIX MUKPOITpEnapaTax ).

Tema 14. I'eHeTHKa 4Ye10BeKa

Kapuorun uenoseka. MexayHapoaHas IporpamMMa HCCIIE€JOBAaHUS I'€HOMa YEIOBEKa.
MeTtoapl U3y4eHUs] TeHETUKU YellOBeKa: TeHeaIOTHYeCKUH, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MOMYJISILIMOHHO-CTAaTUCTUUECKUH, MOJIEKyJIsgpHO-reHeThueckuil. COBpeMEHHOE OmpeJeeHne
TEHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomouisro [11P-
aHanmu3a. HacnencreenHble 3a00s1eBaHus 4eI0BeKa. | eHHbIE M XpPOMOCOMHBIE O0JIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TI'E€HETHKH B
NPEIOTBPALICHUH M JIEUEHUU TI'eHETUYeCKUX 3a0oJjieBaHUI dYenoBeka. MeanKo-TeHeTH4YecKoe
KOHCyJIpTUpOoBaHue. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOrO Irpy3a». DTUUECKUE acCTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



I'enernyeckue QaxTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YeIOBEKa K (pu3nMueckoMy U
XMMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. I'eHeTmdeckass IpenpacrnoiokeHHOCTh
YyeJIoBeKa K MaTOJIOTUSIM.

JleMoHcTpanuu

TaOJauIbl U CXEMBI: «KapI/IOTI/IH YCJIO0BCKay, «MCTOIH:»I HU3Yy4YCHUA TCHCTUKH YCIIOBCKaAY,
«['eneTnueckue 3a00J€BaHUs YETOBEKAY.

IIpakTnyeckas padora «COCTaBICHUE U aHATIU3 POJOCIOBHONY.

Tema 15. Cejiekuusi OpraHu3MoB

JlomecTukanuss M CeJEKIUs. 3apoKJCHUE CEJICKUMH MW JoMecTUKanuu. Yuenue H.
1. BaBunoBa o lleHTpax NpOMCXOXKJEHUS U MHOrooOpasus KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUM U MOPOJ KUBOTHBIX. COpT, MOpoJa, MITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOM u3MeHunBoctr H. M. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN pabOoTHI.

Meroapl  CENEKIIMOHHOW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHIAVNBUIYAIBHBIA. OTanbl KOMOWHAIIMOHHOW CeJIeKIHUH. VICTbITaHWe TPOU3BOJUTENCH 110
noToMcTBY. OTOOp MO TEHOTUITy C TOMOIIbIO OIEHKM (EHOTUIIA TMOTOMCTBA U OTOOp IO
TEHOTHUITY ¢ moMoupro ananusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeNeKIMOHHOW paboTel. PagmanuoHHbli U
XUMUYECKUM MyTareHe3 KaK MCTOYHHUK MyTalluid y KYJIbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30BaHWe TEHOMHOTO pEJAKTUPOBaHHUS H MeToAoB pekoMOuHaHTHbIX JIHK mis
MOJTYYEHUSI UCXOJHOTO MaTepHalIa JiJisl CEJICKIIHUH.

[lonyyenne mnomumuonoB. BHyTpuBumoBas rubpuausanus. biauzkopoacTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Tpeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JlOCTM)KEHUS CeJeKLMM pacTeHUd u
KUBOTHBIX. «3€1EHas peoIoYUsLY.

CoxpaHeHHe U W3Y4YEHHME T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M UX JIHUKHX
ponuyei i co3/1aHusl HOBBIX COPTOB U THOPUJIOB CEIIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U ynpaeieHue 2eHemuyeckuMi pecypcamii celbCKOX03AUCIEEHHbIX U NPOMbICIO6bIX
JHICUBOMHBIX 8 YEAX VIYUUEHUS CYUWeCmBYIOuWuUX U cO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008AHUN, Nepe00sbIX Uoell u
NepcnekmueHbIX MexXHOI02UlL.

JdemoHcTpauuu

[Moptpetsl: H. W. Basunos, . B. Muuypun, I'. /1. Kapnieuenko, II. I1. JIykssinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.



Tabauiel u cxembl: «L{eHTpbl TPOUCXOXKIEHUS U MHOTO00Opa3usi KyJIbTYpHBIX PaCTEHUI,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEJACTBEHHON HM3MEHYUBOCTH», «METOIbl CEIEKIIHI,
«Otnanéunas rudbpuauzanusy, «Myrtarenes».

JlabopaTopHas padoTa «/3ydyeHne cOpTOB KyJBTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabopaTopnasi pa6ora «/3ydueHre METO10B CEIEKIIMY PACTEHUI».
IIpakTuyeckasi padora «IIpuBruBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTHKEHUS CEJICKIMU PACTEeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHILHUIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035IUCTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IICHTPA)».

Tema 16. BuorexHoJorus 1 CHHTeTU4YecKass OH0JIOrus

OOBEKThI, HCIOJIb3yeMble B OMOTEXHOJOTHHM, — KJIETOYHBIE M TKaHEBbIE KYJIbTYPBHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepUCTUKa. TpaauluoHHas OWOTEXHOJOrus: XjeOoleueHue,
HOJyYeHHE KUCIOMOJOYHBIX MPOIYKTOB, BUHOJAene. Mukpoouonornueckuit cuure3. OOBbEKThI
MHUKPOOHOIOTHYECKUX TeXHONIOTUH. [Ipon3BoACcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

COSI[aHI/IC TEXHOJIOTU U HHCTPYMCHTOB LCJICHAIIPAaBJICHHOI'O HU3MCHCHUA u
KOHCTPYUPOBAHUA I'CHOMOB C LCJIBIO MOJTYYCHHA OPraHu3MOB U UX KOMIIOHCHTOB, COACPKAIUX
HC BCTpCHAKOIIUECCA B IIPUPOAC OMOCUHTETHYECKHE IMyTH.

Knerounas mH>xeHepus. MeTonbl KyJIbTyphl KJIETOK U TKAaHEH PACTEHUN M JKUBOTHBIX.
KpuoOanku. Comartnueckas ruOpuansanus M coMaTH4eckuil smOpuorenes. lcmonb3oBanue
rarjiongoB B CCICKIHUHU paCTeHHﬁ. HOﬂyquue MOHOKNOHANbHGbIX anmumen. Hcnonwvzoeanue
MOHOKNIOHANbHBIX U NOAUKIOHATbHBIX anmumen ¢ mMeouyure. VICKycCTBEHHOE OIJIOJJOTBOPEHHE.
PekoHCTpyKIMsa AMIEKIETOK W KIOHMPOBAaHME JKMBOTHBIX. MeETOA TpaHCIUIAHTAlUM sIIEp
KIIETOK. Texnonocuu 0300po6neHus, KylbmusUposanus U MUKPOKIOHANbHO20 PA3MHOICEHUS
CeIbCKOXO3SAUCTBCHHBIX KyJsaemyp.

XpOMOCOMHAasI U TeHHasl MHKEHEPUs. VICKyCCTBEHHBIM CUHTE3 I'€éHa U KOHCTPYUPOBAHUE
pexomOunantHeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHuss M NEPCHEKTUBBI
XPOMOCOMHOM ¥ TEHHOM WHXXEHEpUU. OKOJIOTMUECKHE M HITUYECKHE TMpOOJIeMbl TEHHOU
VHKEHEPUH.

Menununackue  OmorexHonoruu. I[loctreHomuas mudpoBas wmemunuua.  [I1[P-
MUarHOCTHKA. MeTa0oJIOMHBIN aHaan3, TEHOICHTPUUYECKHN aHaIN3 MPOTEOMa YeJOBEKa IS
OIIEHKH COCTOSIHUS €ro 370pOBbi. Vcoap30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-OnonmkeHepust JUIs pa3pabOTKU (DYHIAMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJOTHA TPEXMEPHOro OWONMPUHTHUHTA U
ckaddonauATra U penieHus 3a/1a4 NePCOHATN3UPOBAHHON METUITUHEI.

Coznanue BEKTOPHBIX BAKIMH C II€JIbI0 0OecrevyeHruss KOMOMHMPOBAHHOM 3aIIUTHI OT
Bo30yaurteneir OPBU, ycraHoBieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
CoJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.



JleMmoHcTpanumn

Ta0auie )41 cxeMbl: «Jcnoap30BaHue MHUKpPOOPIraHU3MOB B IIPOMBIINIJICHHOM
IMPOU3BOACTBLY, «Knerounas HUHXXCHCPUS», «['ernas HWHIKCHCPUS.

JladopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.
IIpakTuyeckasi padora «IlonyueHne MOJIOYHOKUCIBIX IPOLYKTOBY.

Ikckypeust «buoTexHOIOrUs — BaKHENIIas NPOM3BOJIUTENbHASI CHJIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE IIPOU3BOCTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIONUOHHBIX MPeACTABJIEHUH B 0MOJ10THHU

OpomonmonHas teopust Y. Jlapuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JKn3sb 1 HayuHas aearenpHOCTh Y. JlapBuHa.

JBrkymme cuiabl 3BomonMud  BuAoB 1o Y. JlapBuHy (BBICOKAass HMHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHu3MOB, HAClEACTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBCHHBIH M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudyeckoid Teopun oBomonuu (CT3). HelitpanpHas Teopus
sBotonMM. COBpEMEHHasi HBOJIIOLMOHHAS OHONOrvs. 3HaueHHE HSBOJIONMOHHON TeopuH B
(opMHpPOBaHNHN €CTECTBEHHO-HAYYHOU KapTUHBI MHUPA.

JdemoHcTpauuu

Hoptpetsl: Apuctorens, K. Jlunneit, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. Hapsun, C. C. YerBepukos, 1. U. IlImansraysen, xx. Xongeiin, /1. K. benses.

Tabmuiel u cxembl: «Cucrema xuBoil npupozs! (no K. JIunuer)y, «JlecTHuna >KuBbIX
cymiectB (rmo Jlamapky)», «MexaHusm (opMupoBaHus NPUCHIOCOOTICHUNH Yy pacTeHuil u
*UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyrta nyrtemectsus Y. Jlapsunay», «Haxomaku
Y. lapsuna», «Dopmbl 60pbOBI 3a cymiecTBoBaHue», «Ilopoasl romy6eit», «MHoroobpasue
KyJbTYPHBIX GopM KamycTeD», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. lapBuny)», «CxemMa COOTHOIIEHHUS ABIKYIIUX CHJ 3BOMIONMN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHUECKOM TE€OpUU IBOJIIOLIUNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThbl



[Momyssinust Kak dJIeMEHTapHas €AMHUIA SBOJIONKUH. COBPEMEHHBIE METOJbI OIICHKH
TeHETUYECKOT0 pa3Hoo0pa3us U CTPYKTYphI NONyJsiiuii. I3mMeHenne reHooH1a MOMyJIsIUN KakK
9JIEMEHTApHOE 3BOJIIOIMOHHOE SIBIICHHE. 3aKOH TeHeThdyeckoro paBHoBecus Jx. Xapmw,
B. BaitaGepra.

OneMeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIONMK. MYyTallMOHHBIN TpoIiecc.
KomOunaTuBHass M3MeHUMBOCTh. J[pelid TeHOB — cilyuyaiiHble HEHAIPaBJICHHBIC W3MCHCHHS
4acTOT aiene B momymsanusx. DPPexT ocHoBarens. Dhgexm OYymviiouHO20 2OpabluKA.
CHudicenue eeHemuuecko2o paznooodpasus. npudunsl u cireocmeus. Illposenenue s¢pgpexma
opeucha 2cenoé 6 Oonbwux u Mmanvlx nonyaayusx. Murpauuu. M3oms0us  TOMYJISAIHIA:
reorpaduyeckas (MpoCcTpaHCTBEHHAs ), OMoIorndecKkas (penpoyKTHBHAS ).

EcrectBenHblii oTOOp — HampaBistomuii ¢Gakrop sBosonur. POpMBI €CTECTBEHHOTO
oTOopa: IBHWXKYIIMHA, CTaOWIM3UPYIOUIHMHA, paspbiBatomuil (qu3pyntuBHblii). IloigoBoit oTdop.
Bo3HMKHOBEHHUE 1 3BOJIIOIHS COLATBHOTO MOBEACHUS dKUBOTHBIX.

[TprucnocoOIeHHOCTh OPraHU3MOB KakK pPe3yibTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
MpUCIIOCO0IeHH y opraHu3MoB. ApomMopdo3sl U uanoaaantanuu. [Ipumepsl npucnocodieHnit
y Opranm3moB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHYECKHE, IOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpazoBaHue kak pe3ylbTaT MUKPOIBOIIOIHH.
Wzomsiust — kimroueBoil  pakTop BUAooOpazoBanus. Ilyth u cnocoObl BUI000pa30OBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKoe (IKOJOTHYECKOE), «MTHOBEHHOE»
(monumonan3anuus, rudpuanzanus). JJuTeIbHOCTb SBOIIOIIMOHHBIX IIPOLIECCOB.

MexaHu3mbl (POPMHUPOBAHUS OMOIIOTUIECKOTO pa3HO0Opa3usl.

Ponp o2BOMIOLIMOHHOW OMONMOTMU B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUs
Onopa3zHooOpazus. MUKPOIBOIIONUS W KOIBOJIOIMS MapasuTOB W WX XO03s€B. MeXaHU3MbI
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdemoHcTpaumuu
Ioprpersl: C. C. YerBepuxos, O. Maiip.

Tabmuiel 1 cxembl: «MyTallMOHHAs HW3MEHYMBOCTHY», «[lomymsiiimoHHas CTpyKTypa
Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaiiHOGepra», «J/IBHKyliue CHIIBI 3BOJIIOLUN,
«OJKoyoruyeckas M30JSIIMS MOMYJSUi ceBaHCKON ¢openn», «['eorpaduyeckas H30aALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Jaypckoiy, «IlomysiiroHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYILLIECTBOBaHHEY, «MHycTpuanbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexnaromas okpacka >KHBOTHBIX),
«®Duznonoruyeckue agantanum», «IIpucrnocoOiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Bunbsl-nBoiinukn», «CTpykTypa Buaa B mnpupoge», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«JKoNoruueckoe BHUI000pa3oBaHKEe BHUAOB cuHUL, «llonummounsl pacrenuit», «KamyctHo-
pelleuHbIi THOPUI.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydesa MTHIl U 3Bepel
npUMepaMu pa3jMyYHbIX MPUCIOCOOJIEHUH, Yyyela MTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IUUHBIMU CIIOCOOAMH.



JlaGopaTopHas padora «BblsiBIeHHE N3BMEHUUBOCTH Y 0COOCH OJTHOTO BHUJIA».

JlabopaTopHasi pabora «IIpucnocobneHuss OpraHu3MOB M HMX OTHOCHUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JladopaTopnasi paboTa «CpaBHEHHE BUAOB 10 MOP(OJIOTUIECKOMY KPUTECPHIOY.

Tema 3. Makpo3BoJIIO1IUS U €€ pe3yJIbTaThl

Metonel  u3ydeHHs MakposBomonuu. IlanmeoHTonmormdeckue MeETOABl  U3YyYEHHUS
sBosroy. Ilepexonnsie (opmMbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckne meronsl u3ydeHus osBomonud. CpaBHenue ¢iaopsl u  dayHb
MaTEepHKOB U 0CTpOoBOB. buoreorpaduueckue obnactu 3emiau. BUIbl-3HIEMUKH U PETUKTHI.

9M6pI/IOJ'IOFI/I‘leCKI/IC n CpaBHI/ITeJ'IBHO-MOp(I)OJ'IOFI/I‘leCKI/Ie MCTO/JIbl M3YYCHHUS 5BOJIHOLHUU.
I'eHeTnyeckne MeXaHU3MBI OBOJJIIOIIMM OHTOI'CHE3a M IIOABJICHHA 5BOJJIIOIIMOHHBIX HOBIICCTB.
I"'omoJornuHble U aHAJIOTUYHbBIC OpraHbl. Py,I[I/IMCHTaprIe OpraHbl U aTaBHU3MBbI. MOJ'ICKy.TIHpHO'
TCHCTUYCCKUC, OMOXMMHYECKHUE u MAaTEMAaTHUYCCKUC METO/bI HU3ydYCHUA OBOJJIOIHH.
I"'omosornyHbIC TEHBI. COBpeMCHHbIe MCTOJbI IIOCTPOCHUS (bHJIOFeHeTI/ILICCKI/IX JCPCBLCB.

XpOMOCOMHI)IC MyTalWH U 5BOJIIOUA 'CHOMOB.

OO0mue 3akoHOMEpHOCTH  (TMpaBwia)  3BOMOUUU. [lpunyun  cmenvl  yHKYuULL.
HeoOpatumocTs 3BoMIONMU. AlanTUBHAS pagualys. HepaBHOMEPHOCTh TEMIIOB SBOIOIHIH.

JdemoHcTpauuu
Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosep, 3. ['ekkensb.

Tabnuibl U cxeMbl: «DUIIOTEHETHUECKUH PSiJT JOMAIN», K APXEONITEPUKC», «3BEPO3yObIe
amepby, «Creronedans», «Punnodurey, «CemeHHbIe TAanopoTHUKN», «buoreorpaduueckue
30HBI 3emimny», «Jlpeiid koHTHUHEHTOB», «PemukThl»y, «HawanbHble cTagum SMOPHOHAIBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE M  AHAJOTUYHBIE  OPraHbI»,
«PynuMeHTh», «ATaBU3MBI), «XPOMOCOMHBIE HA0OpHI YeJIOBEKa W IMIHUMMaH3e», «[aBHBIE
HAIpPaBIIEHUS IBOITOLUNY, «O0IIHE 3aKOHOMEPHOCTH HBOJIOLIUNY.

O60DVI[OB3.HI/ICI KOJUICKIIUH, T ep6ap1/11/1, MYJISIZKH  UCKOIIACMbIX OCTATKOB OPraHU3MOB,
MYJISIKU TOMOJIOTHUYHBIX, aHaJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB MW aTaBHU3MOB, KOJUJICKIUH
HaCCKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHe )KU3HU HA 3emule

HayuHnble rumores3bl NpOMCXOKICHHUS JKM3HM Ha 3emsie. AOHOreHe3 M IMaHCHEPMHUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO



CaMO3aposKJICHUS KU3HU U €€ onpoBepkenue onbitaMu @. Penu, JI. Cnamnannanu, JI. Tlactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tanbl HeopraHW4yeckod HBosonuu. I[linanerapuas (reonoruyeckas)
SBOMIIONMS. XUMHYECKas OHBOJIOLUMSA. AOUOTeHHBI CHHTE3 OpPraHUYECKUX BEIIECTB U3
Heoprannyeckux. Omnpir C. Mumnepa u I'. FOpu. OOpa3zoBaHue MNOIMMEPOB U3 MOHOMEPOB.
KoanepBarnas rumoreza A. WM. Onmapuna, rumote3a mnepBuuHoro OynboHa JIxk. XomjaeiHa,
reHernueckas rumnotesa ['. Mémnepa. Pu6o3umsl (T. Uek) u runote3a «mupa PHK» V. I'unbepra.
®opmupoBanue MeMOpaH U BOSHUKHOBEHHUE TPOTOKJIETKH.

I/ICTOpI/Iﬂ 3emian u METOAbl ¢€ HN3YYCHUS. Hckomaembie OpPraHu4YCCKUC OCTATKHU.
FGOXPOHOJIOI‘ nus n eé METOHI. OrtHocurenbHas n a0CoJIIOTHAS TCOXPOHOJIOTHA.
F€OXp0HOJ'IOFI/ILI€CKa${ IIKaja: 50HbI, 3pbI, ICPHUOABI, SIIOXH.

HavanpHble aTanel oprannyeckoil 3pontonuu. [losBieHne 1 3BOIIOLUS MEPBBIX KIETOK.
Oomonss MeTtaOonu3Mma. Bo3HukHOBeHHe mnepBbiX 3kocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [Ipokapuorsl u
9YKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOMIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpPYIII
MHOTOKJIETOYHBIX OPTraHHU3MOB.

OCHOBHBIE 3Talbl 3BOJNIOLMU BBICHIMX pacTeHuil. OCHOBHbIE apoMOP(O3bl pacTEeHUl.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHUE HMH CYILH.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE ATambl JBOJIONHMH >XUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp0BBIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iponcxokiaenne aMmpuOuil U penTHIIniA.
[TpoucxoxaeHue miekonuTawmux U 0TUl. [lpuHnun kiarodeBoro apomopdosa. OcBoeHHe
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3eMie MO 3paM W NEepUoAaM: apxei, MpOTEepOo30H, Maneo30i,
Me3030M, KaitHo30#. O0Ias XapakTepucTuKa KIMMaTa U TeoJIoTHIecKux mporeccoB. [losBienne
U paclBeT XapaKTEPHbIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro YCJIOBHs U BIMSHUE Ha Ta30BbIi
cocTaB atMochepsbl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MaccoBbIX BbIMHpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema

coXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. IlpuHuune! kiaccudukauy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpaumuu

[Moptpetel: @. Penu, JI. Cnamnannanu, JI. [Tacrep, U. WM. MeunukoB, A. W. Onapuh,
Jx. Xongeitn, I'. Ménnep, C. Mumniep, I'. FOpu.

Tabnuue! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo nzydeHuto
camo3apoxkJieHusi ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbl HeopraHn4eckon



sBONIIOIIMWY, «I'eoxXpoHosornyeckas mkana», «HadalbHbIE 3Tanbl OPraHUYECKON SBOIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuUMOMOreHe3a», «CucremMa 3>KHBOM HPUPOIBD»,
«Ctpoenune Bupyca», «Apomopdos3sl pacteHuit», «PurmOopuTE», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpocHn», «Mxm», «IlanmoporHuku», «l'onoceMeHHbIe
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pPa3BUTUSA IKUBOTHOIO MHpPay,
«ApomMopho3bl  KHUBOTHBIX», «IIpocteiimme», «Kumeunonomoctasiey, «llmockue dvepBu»,
«HieHncToHOrNMEY, «PbI0BDY, «3eMHOBOJHBIEY, «IIpecmpikarommecs», «IItnuem,
«Munexkonuraromuey, «Pa3Butue KM3HM B apXeHWckou opey», «Pa3BuTue IKHM3HH B
MPOTEPO30MCKON 3pe», «Pa3BuTue >KU3HU B TANCO30MCKOM dpe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe »KU3HM B KaillHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPA».

O6ODVZ[OB&HHCZ rep6ap1/11/1 paCTeHI/Iﬁ pas3siiMdHbBIX OTACIOB, KOJUICKOWUH HACCKOMBIX,
BJIQJKHBIC TIIpCIIapaThbl KUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIMU HWIJIOKOKHX, CKCJICTHI
IMO3BOHOYHBIX JXMBOTHBIX, 4Yydcljia ITHUI U 3Bepel71, KOJUUICKIINHU OKaMeHeHOCTeﬁ, ITOJIC3HBIX
HCKOITACMbIX, MYJISKH OPraHNUYCCKUX OCTATKOB OpPraHU3MOB.

BupryanbHas JadopatopHas padora «MojaenupoBanue onbiToB Musuiepa—tOpu 1o
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlaGoparopHass pabora «/3yyeHue M ONHMCAaHWE MCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTnyeckass padora «3yyeHne ocoOEHHOCTEH CTPOCHUS PACTCHHM pPas3HbBIX
OTJIEJIOBY.

IpakTnyeckass  pabora «/3yueHue  0oCOOCHHOCTEH  CTPOCHUS  TIO3BOHOYHBIX
JKUBOTHBIX).

Tema S. IIpoucxokaeHue 4eJJ0BeKa — AaHTPONOreHe3
Paznensl u 3a1aun anTpoOnIonorur. MeToabl aHTPOIOJIOTHUH.

CraHOBJIEHHE TNPEACTABIECHUI O NMPOUCXOXKIECHUU 4YesloBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAyUYHbIE TEOPUH.

CxoncTBo 4yenmoBeka € JKMBOTHBIMH. (CHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzeTenbCcTBA CXOJCTBA UENOBEKA C JKMBOTHBIMH: CpPaBHHTEIHHO-MOP(]OIOTHUecKHe,
AMOpHOTIOoTHYECKHEe, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIUYus dYeloBeKa OT
KUBOTHBIX. [IpIMOXO0KI€HNE U KOMILIEKC CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwxkyme  cuiabl  (pakTopel)  aHTpONOreHe3a:  OHOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJIMU aHTpoIoreHe3a. PanHue yenoBekooOpazHble 00€3bsHbI (IIPOKOHCYIIHI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeJIOBEKOOOPa3HbIX 00€3bsiH U JIIOJCH. ABCTPATIOIUTEKH —
JBYHOTHE NpEeAKu JroAcid. YenoBek yMenblid, NEpBbIe M3TOTOBIEHMS Opyauil Tpyaa. Yemosek
NPSIMOXOJSAIINI 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —



001Inii MpeoK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa Pa3yMHOT0. YeloBeK HeaHIepTaIbCKU
Kak BHUJ JIFOJEH XOJIOJHOrO KiauMmara. YenoBeK pa3yMHbIA COBPEMEHHOI'O THINA, AEHUCOBCKHUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a mnpefenaMu Adpuku. [laneoreneTrka u nmaaeoreHoOMUKa.

DOBOJIIOLUS COBPEMEHHOI0 uenoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALMAX YEJIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonynsuoHHbIe BOIHBI, Apeiid) reHOB, MUTpALUs U
«3( ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOI'O YeJIOBEKa.

Yenoeueckue pacel. Ilonarue o pace. bonbime pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAs (SKBaTOpHAJIbHAsH), MOHIOJIOM/IHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u
OyTH paccejleHus uvesoBeka Mo IulaHere. EnumHCTBO 4yenoBedyeckux pac. Hayunas
HECOCTOATENIBHOCTh  pacu3Ma. [IpucnocoOsIeHHOCT  4eloBeKa K  PasHBIM  YCJIOBHUSM
OKpy>karouiel cpensl. BiausHue reorpaduueckoil cpeasl u apelda reHoB Ha MOP(HOJIOTUI0 U
(U3UOIIOTHIO YeIIOBEKaA.

MexnucuuIIMHapHble  METOAbl B (Gu3MuecKkoil (OMOIOTHYECKOW) AaHTPOIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTHUS M TAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  TOMYJISIUH.
buocouuanpHple  WCcneAOBaHMA ~— OPUPOJBI  dYeloBeKa.  VccnempoBaHue — KOIBOJIOLUU
OMOJOrNYECKOro U COLUAIBHOIO B YEJIOBEKE.

JdemoHcTpaunu
Hoptpetst: Y. Jdapsun, JI. JIuku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuuel  u  cxembl: «MeToApl  aHTpOMONOTUn», «l'OJIOBHOH MO3r  4enoBekay,
«YenoBekooOpa3Hbie 00€3bsiHB, «CKENeT YeloBeKa M CKeJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonutek», «4emoBek ymenblit», «HenoBek NpIMOXOIAmIni», «JleHUCOBCKUI YeI0BEK»
«Heanpepransiup», «KpomanboHub», «llpenkn denoBeka», «OTambl 3BOIIOLUU UYEIOBEKAY,
«Pacel yenosekar.

ObopynoBanue: MyJISDKA OKaMEHEIIOCTEH, PEIMETOB MaTEPUATBHON KYJIBTYPHI MTPEIKOB
4eJoBeKa, penpoaykiuu (¢gororpaduu) KapTuH ¢ MHQOIOrHMYECKMMH U OHOIeHCKUMU
CIO)KETaMH TTPOUCXOKICHHS YeoBeKa, (poTorpadmu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIET YelloBeKa, MOJIeb Yeperna 4ejloBeKa M uepera IIUMIIaH3€, MOJeNb KUCTH YeJOBeKa U
KHCTH IIMMITaH3€, MOJICTH TOPCa MPEIKOB YEIOBEKA.

JlabopaTopHasi padora «/3ydyeHne OCOOCHHOCTEW CTPOCHMsSI CKeJleTa 4YeIOBeKa,
CBSI3aHHBIX C MPSMOXOKIECHUEM.

IMpakTuyeckas padora «/3yyeHre S3KOJIOrHYECKUX alanTaluid YEJI0BEKa.

Tema 6. OJkojormsi — Hayka O B3aHUMOOTHOLIEHHMSIX OPraHU3MOB U
HA/IOPraHU3MEHHBIX CUCTEM C OKPYKAIOIIEH cpeaoi

3apoxaeHue W pa3BuUTHE OSKojormu B Tpyaax A.'ymbGonsara, K. @.Pynve, H.
A. CeseproBa, D. I'ekkensi, A. Tercnu, B. H. CykauéBa. Pazmensr u 3amaun skonoruu. CBsizb
HKOJIOTHH C IPYTUMHU HayKaMH.



Mertoas! 3kosnoruu. IloneBsle HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJOIMU: MIPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKPYIKAroIled Cpejbl: JIOKAIbHBIMH,
PETHOHAIILHBIN U TJI00AIbHBIN.

3HaueHue SKOJOTMYECKUX 3HAHMM Ul YelIOBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBAa CBS3€H YeEJIOBEYECTBA C MNpUponod. POpMHUpPOBAHUE DKOJOTMYECKOM KYJIBTYpbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoHcTpanuu

Hoprpetst: A. I'ymb6onear, K. @. Pynse, H. A. CeBeprioB, D. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiel u cxembl: «Pa3aensl skonorun», «Mertonbl 3kogoruny, «Cxema MOHUTOPUHTA
OKPYXAaIOIIEH CpeabD».

JlaGopaTtopHas padota «/3yueHne METO0B IKOJIOTHUYECKUX UCCIECTOBAHUI.

Tema 7. Opranu3msl 4 cpea 00MTAHUS

Okonorndyeckue (akropel M 3aKOHOMEpHOCTHM MX JeictBusa. Knaccubukanus
OKOJIOTHYECKUX  (aKTOpOB:  aOMOTHYECKWEe, OWOoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTU JIeHCTBUA 3Kojoruueckux ¢akropos. IIpaBmio munumyma (K. Illnpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHH3MBI.

Abunornyeckue ¢akropbl. CBET Kak 3Kojorudeckuil gpakrop. JlelicTBue pa3HbIX yU4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIbI PACTEHUM M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurnanpHas posb cBera. doTonepnoausm.

Temnepatypa kak skojornyeckuil Qaxrtop. [leiicTBue Temmneparypbl Ha OPIraHU3MBIL.
[ToMKnIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonmornueckuit gakrop. [IpucnocoOneHuss pacTeHuil K MoaAepKaHuIo
BojHOro OamaHca. Knaccudukanus pacTeHuid 1o OTHOIIEHHIO K Boje. [Ipucmocobnenus
JKUBOTHBIX K U3BMEHEHHIO BOJTHOTO PEKHUMA.

Cpenpl oOuTaHMsI OpPraHMW3MOB: BOJHAsl, HA3€MHO-BO3/YLIHAs, IMOYBEHHAs, INyOMHHas
MOJNOYBEHHAs!, BHYTPHOpraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMA
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CpEAax.

buonornueckue PUTMBI. Baeninue u BHYTPCHHUC PUTMBI. CyTO‘IHLIC n TOAWYHBIC
PUTMBEI. HpI/ICHOCO6J'IeHHOCTI) OpPraHu3MoOB K CE30HHBIM U3MCHCHUAM yCJ'IOBPIfI KHU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHoil (popme. KusHeHHble HopMbI
pacTeHHi: NepeBbs, KyCTapHUKH, KyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OAHOJETHHUE TPaBBL.
KuzneHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.



buotnueckne dakTopel. Buumbl OHOTHYECKHMX  B3aUMOJCHCTBUIN: KOHKYPCHIIHS,
XHUIHUYECTBO, CUMOMO03 1 ero (opmel. [lapasutusm, koomeparys, MyTyaJin3M, KOMMEHCATU3M
(KkBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3aumMOIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HaYCHHE OMOTHUYECKHX B3aUMOJICHCTBUUN JUIS CYIICCTBOBAHHUS
OpPraHu3MOB B cpejie oouTanus. [IpHHIIMT KOHKYPEHTHOTO UCKITFOUYCHHUS.

JleMoHcTpanuun

Tabnuuel u cxembl: «IKonoruyeckue Hakropel», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
TPYIIIBI )KUBOTHBIX 10 OTHOLIEHUIO K CBETY», « TeIIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KHUBOTHBIEY», «DU3HONOTMYECKHE aJanTalud XUBOTHBIX», «Cpenbl OOMTaHUS OPraHHU3MOBY,
«buonoruyeckue puTMbD, «KuzneHusie GopMbl pacTeHHi», « Ki3HeHHbIE (POPMBI JKUBOTHBIX),
«IJKOCUCTEMA IIUPOKOIMCTBEHHOIO JIeca», «DKOCUCTEMa XBOMHOro Jeca», «llemu nurtanusy,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «Kommercanmzmy.

O6opynoBanue: repOapuu pacTeHUl U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIHSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapuM  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapuM U KOJUIEKIMM TEIJIOJIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTOMUMBBIX
pacTeHuii, uydeia MTUIl W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
kcepoduram, me3oduTaM, KOMHATHBIC PACTCHHS JaHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
OoOUTAIONMX B Pa3HbIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 00JIaJar0lInX
yepTaMu IPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKHU3HM, repdapuu u
KOJUICKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas padoTa «BrisiBiIeHUE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi padoTa «BbIsiBIeHHE TPUCTOCOOJICHUM OPraHU3MOB K  BIHSHHIO
TEMIEPATYPhI».

JlaGopaTopHasi padoTra «AHaTOMHUYECKHE OCOOCHHOCTH pPACTEHHUW W3 pPa3HBIX MECT
OOUTaAHUS.

Tema 8. JkoJiorusi BUA0B U MOMYJISIIUI

DKOJOTHYECKHE XapaKTePUCTUKH Momysiuu. [lomymsmus kak Ouonoruyeckas cucreMa.
Pons HeomgHOpomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJisiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISIUH:
YHUCJIEHHOCTD, IIJIOTHOCTH, BO3pAacTHAasA M IOJIOBAsT CTPYKTypa, POXKAAEMOCTb, IIPHUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkojoruyeckas CTpykTypa nomyisiuu. OleHKa YUCICHHOCTH MOMmyJsiuu. JnHamuka
NOIMYJISIUY U €€ perysanus. buotnuecknii moTeHIMan nonyasiuuu. MoaenupoBanie JTMHAMUKH
nomyssiuu. KpuBble pocta uucieHHocTH mnomyisuuu. Kpuble BbikuBaHus. Perymsnus
YUCICHHOCTU TMOMYJSIIMA: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKkojoruyeckue crpareruu BuaoB (r- u K-crparerun).



[Tonstne 00 »sKojmorMueckod HuUlIe BUAa. Mecroobutanue. MHOroMepHas MOJIEINb
skosornyeckord HumM [x. .M. Xarunncona. Pasmepsl skonornueckord HUM. [loreHnuansHas u
peanru30BaHHAs HUIIIY.

Bun kak cucrema monyisiuid. Apeaisl BHIOB. BUIBI M MX JKM3HCHHBIC CTPATETHH.
DKOJIOTHUYECKUE DKBUBAJIEHTEI.

3aKOHOMepHOCTI/I IOBCIACHHUA U Mnrpaunﬁ JKUBOTHBIX. bBHOJIOTHUECKHE WHBA3UHU
YYXKXECPOAHBIX BUIOB.

JdemoHcTpaunu

Ioptper: [Ix. . XaT4uHCOH.

Tabauib u CXEMBbI: « DKOJIOTHYECKUE XapaKTEPUCTUKU TIOMYJIALIUH,
«lIpocTpaHCTBEHHass CTpyKTypa momyiasuuu», «Bo3pacTHble nupamMuabl  NOMYJISILIUN,

«CKOpOCTh  3acefieHHs TOBEPXHOCTH 3eMJIM  pa3MYHBIMH  opraHusmammu», «Mojaens
sKoaorudeckoi numu [x. M. XatunacoHay.

ObopynoBanue: repoapun pacCTeHUN, KOJUICKIIUN KUBOTHBIX.

JlabopaTopHasn padora «IIpucrnocobienus ceMsiH paCTeHUN K pacCeICHUION.

Tema 9. DKo0J0r1e COOOIIECTB. DKOJOrHYECKHE CHCTEMbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXAy OpraHM3Mamu B
OuoreHose.

Okocuctema kak otTkpeiTag cuctema (A. JIx. Tencnu). ®DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peayleHTbl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u ceru. Aduornyeckue 00ku 3kocucTeM. [1ouBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIC TOKa3aTeld DSKOCHCTEeMbl. buomacca u MpoayKIu4. DKOJIOTUYECKHUE
nmupamMuJabl YUCECII, OHMOMacCHI U OHCPTHUHU.

Hunamuxa IKOCUCTEM. Kamacmpoguueckue nepecmpouKu.
Dnyxmyayuu. HaripaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHble n
BTOPHUYHBIC CYKIECCMU W HX [PUYUHBIL. AHTpOHOFeHHI)Ie BO3H€I>iCTBI/I$I Ha CYKHOCCCHHU.
KimmakcHoe coobmectBo. brnopasHooOpasue ¥ IOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[Ipuponnble SKOCUCTEMBI. DKOCUCmeMbl 03Ep U peK. DKocucmemvl MOpeli U OKeaHo8.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE AKOCUCTEMBI. ATrposKocucTeMma. ArponeHo3. Pazmuuus wMexay
AQHTPOIIOTEHHBIMU U TIPUPOJHBIMU YKOCUCTEMAMHU.



Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['oposckas dhiopa u dayHa.
CunaHTponu3anusi ropoJckoil  ¢ayHbl. buomormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  ()OPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJCHCTBHI  OpraHU3MOB B
sKocucTeMax. Ponbv  kackaonozo spgexma u 6udos-30uduxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. llepeHOC DHEPTMHM W  BEIIECTB MEKAY CMEKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJSILIMM UM DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanuzmvl  8030eticmeus  3a2psA3HeHUll  pasHblX MUN08 Ha CYOOP2aAHUZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoHCcTpanuu
[optpert: A. [Ix. Tencnu.

Tabnuibl 1 cxembl: «CTpyKTypa OHOIICHO3a», « DKOCHCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OSKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemum mnwmTaHus (macTOMWIIHAS, ETPUTHAs)»,
«JKoJoTUYecKasi MUpaMKIa YUCeID, « DKOJIOTHYECKas MUpaMua OMoOMacCh», « DKOJIOTHYeCKast
nupamuaa sHeprun», «OOpazoBanue Oonora», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca mociie Toxkapay, «IKocHCcTeMa 03epa», «ArpoiueHos», «KpyroBopoT BeIECTB M MOTOK
SHEPTHH B arporeHo3e», «IIpumepsl ypO0o3KOCHUCTEM.

OObopyaoBanue: repdapur pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yydesa NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIETb SKOCUCTEMBI.

IIpakTnyeckas padora «l3ydenue u onucanue ypo0o3KOCHCTEMBI».

JladopaTopuasi padora «/3yueHue pasHooOpa3us MEIKUX MOYBEHHBIX YICHHCTOHOTHX
B Pa3HBIX YKOCUCTEMAX).

IKCKypenst «IKCKypcHsi B TUIIMYHBIA OuoreoineHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WJIM TTOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKYpcHst «IKCKYPCHsI B arpodKOCUCTEMY (Ha TOJI€ UK B TETTMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rinodanbHas IKocucTEMA

buocdepa — obuierutanerapHas 0o0ooyka 3eMid, I/Ie CYIIECTBYET HMJIHM CyIIECTBOBaJa
*Ku3Hb. PazButne npenacraBnenuii o onocdepe B Tpynax J. 3rocca. Yuenue B. . Bepraackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocras. JKupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Onochepsl. OcodeHHOCTH Ouochepsl Kak riodaIbHON
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTs u
OMOreoXMMHUECKUE IUKIIBI (YIriepo/ia, a3ota). PUTMUYHOCTD sBICHUI B 6uocdepe.



3onanbHOCTh Ouochepsl. [TonsTue o Onome. OCHOBHBIE OMOMBI CYIIIH: TYH/PA, XBOWHBIE
JieCa, CMCIIAHHBIC U HIMPOKOJIUCTBCHHBIC JICCA, CTCIIM, CaABAHHBbI, IIYCTbIHU, TPOIIMYCCKUC JICCA,
BBICOKOTOPBs. KituMar, pacTUTEeIbHBIN U )KHUBOTHBIH MUP OMOMOB CYIIIH.

Crpyktypa W GYHKIHS JKHMBBIX CHCTEM, OIIGHKA HMX PECypCHOrO IOTCHIHAN a U
O6nochepHbIX QPyHKIUI.

JdemoHcTpaunu

[Toptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmnunbl u cxemsl: «I'eochepnr 3emmmn», «KpyropopoT a3ora B npupoae», «Kpyrosopor
yriiepojia B npupojie», «KpyroBopot kuciopoaa B npupojae», «KpyroBopoT BoAbI B IPUPOIEY,
«OcHoBHBIE OuMOMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «llupokonmuctBennniii  sec», «Crenb», «CaBaHHa», «IlycThIHSY,
«Tponmyeckuii aecy.

Oo6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. UestoBek M OKpy:KamoIiasi cpeaa

DKOJIOTUYECKHEe KPHU3UChI M WX MPUYMHBL. Bo3jaeiicTBue uenoBeka Ha Owocdepy.
3arpsi3HEeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayXa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne moussl. OXpaHa MOYBEHHBIX PeCypcoB. M3MeHeHue kiumara.

AHTpOIIOT€HHOE BO3JEHCTBHE HAa pPACTUTENbHBIM M KUBOTHBIH Mup. OxpaHa
PacTUTEIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI NpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKHE
MapKH.

OcCHOBHbBIE TPUHLIUIIBI YCTOMUMBOrO pa3BUTHUS YeJIOBEUECTBA U NMPHUPO bl PalmonansHoe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHOJOorM4eckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
1 €TI0 BEPOATHBIC ITOCTICACTBUAA.

Pa3Butne METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTIaCHBIX TEXHOT€HHBIX
nporieccoB. Cucmemuule uccne008anus nepexooa K pecypcocbepezarouet u
KOHKYPEeHmMOCcnocoonol  suepeemuxe. buonozuueckoe  pasnoobpasue  u  6Uopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneyusaowjue OOCMyn K uH@opmayuu no
COCMOAHUIO OMOENbHBIX 6U008 U dKocucmem. OcHo8bl dKOpeabuIUMayuu KOCUCEM U
€cnoco606 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuuel W cxeMmbl: «3arps3HeHre  arMocdepbl», «3arps3HeHue ruapocheps,
«3arpsizHeHre mouBbl», «[lapHukoBeli 3ddexT», «Ocobo oxpaHseMble TNPUPOIHBIE
TEPPUTOPUNY, «MoJenn yrnpasisieMoro MUpay.



O6opynoBanue: hotorpaduu oxXpaHsieMbIX pacTeHHUH U )KUBOTHBIX KpacHoit kaurn Poccutickoi
®enepanun, KpacHoil KHUTM permoHa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OOYYarOUUMHUCS
IPOrpaMM CPETHETO O0IIero 0Opa3oBaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHMS MPOTPAMMBbI MO OMOJIOTHH BbIICIICHbI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHHME OOYyYarOIIMMUCA  POCCUKUCKONW  Tpa)JIaHCKON
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH u
CaMOOIIPEJICIICHUIO0, Halu4ue Momueayuu X 00y4eHHUIO OHOJIOTHH, YelleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKIEHUN TUYHOCTHA Ha OCHOBE KJTFOUEBBIX IIEHHOCTEW U UCTOPHUYECKUX
TpaauUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOLTUXCS
PYKOBOJCTBOBATbCS B CBOEM  JIESITEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU  yCTaHOBKaMHU,
MPUCYIIMMH CHUCTEME OHMOJIOTMUECKOTO O00pa3OBaHUsl, Haluuue npasoco3HaHus SIKOJIOTHIECKON
KYJbTYPbl, CHOCOOHOCMU CMAUMb 1IEIN U CTPOUTD KU3HEHHBIE IIIAHBbI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPaMMbl IO OMOJIOTHH AOCTUTAIOTCS B €IUHCTBE
yq€6HOI\/JI W BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHS BHYTPEHHEW MO3WLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXEHUSI K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TPyJda U CTaplIEMy ITIOKOJEHUIO, B3aMMHOIO
YBOXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTro npeaMera «bruosnorus» JoIKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUi, IO3UTUBHBIX BHYTPEHHHUX
yOeXeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
paciIMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3aliid OCHOBHBIX
HAIpPAaBJICHU!N BOCIIUTATENIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOydYaromerocs Kak AaKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITENTLHOCTHU MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BEITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO TIO3HMIHAI0 IO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMEHHE YYMUTBIBAaTh B CBOMX JIEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOIO
BSaHMOﬂeﬁCTBHH JHOI[CI\/JI C pasHbIMU y6e)KI[eHI/I$IMI/I, KYJbTYPHBIMU LECHHOCTSIMU U COLIMAJIBHBIM
HIOJIOKEHUEM;

TOTOBHOCTH K COTPYAHUYCCTBY B IMPOLCCCC COBMCCTHOI'O BBIINOJIHCHUA y‘Ie6HBIX,
[IO3HABATENIBHBIX M HCCIENOBATEIbCKUX 3aJa4, YBaKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO CONCPIKAHNUS,

TOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKON IE€ATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHHUSI:

c(OPMHUPOBAHHOCTb POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH INepel PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO

PO,I[I/IHy, CBOM SI3BIK M KYJbTYpPY, HpOoHIJIOC U HACTOAILICC MHOI'OHAIIMOHAJIbHOI'O HApO/1a POCCI/II/I;

LIECHHOCTHOE OTHOLIEHUWE K M[PUPOJAHOMY HACICAMI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPY/IE;

CIOCOOHOCTh OLEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M Ppa3BUTHE
Ouosiornu, MOHUMaHUs 3Ha4YCHHUsI OMOJIOIMH B IO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00I11eCTBA;

uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHMI0 u 3ammre (OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OLCHUBAThL CUTyallUO0 U MIPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM pPOJUTENSIM, CO3/aHMI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O IMPUHATHUA I_[eHHOCTeI\/II CEMEWHOU KMU3HU B COOTBETCTBUU C TpaaguuusaMu HapoOaO0B
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;



MMOHUMAaHNE SYMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW IPUPOBI U € IIEHHOCTH;

T'OTOBHOCTb K CaMOBBIPAXXCHHUIO B PaA3HBIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOSBJIATH
KadyeCTBa TBOp‘IeCKOf/’I JIMYHOCTH,

5) pu3nueckoro  BocHHUTAHUs, (OPMHUPOBAHMA  KYJIbTYPbl  310pPOBbSI M
IMOLMOHAIBLHOTO 0JIAroONnoJIy4usi:

MOHMMAaHKE U peau3alysi 3JJ0pOBOro 1 6€301acHoro oopasa *KHU3HH (3710pOBOE MUTAHNUE,
COOJIFOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COATAHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
peryisipHasi (QU3MYECKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 3JI0POBbIO;

MMOHMMAHHUE IICHHOCTH TMPaBWJI HHIUBHAYAJbHOTO W KOJUICKTUBHOTO ©O€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKNX 3J0POBbIO U JKU3HU JIIOJIEH;

OCO3HAHHUE IOCJIEJICTBUI U HENPUITHUSI BPEIHBIX NMPUBBIUEK (YHOTPEOJEHUS aIKOTOJId,
HapKOTHKOB, KypeHHUsI);

6) TPYA0BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/1y, OCO3HaHHUE IIEHHOCTU MAaCTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K  AaKTHBHOH  JIEITEIbHOCTH  TEXHOJOTMYECKOM M COLHAIBHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJHATH

TaKYyI0 ACATCIbHOCTD,

UHTEpEC K paznu4HbIM chepam mpodeccruoHalbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIe mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE TUTAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KHU3HH,

7) 3KO0JOrH4eCKOro BOCIIUTAHMS:

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMUS;

IOBBIIIICHUEC YPOBHA AKOJOTrHYECKON KYJbTYPBI: an06peTeHHe OIlbITa TIIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKHU MX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JJIA OKp}I)KaIOHICI\/’I CpCabl;

0CO3HaHUeE TN100aIbHOr0 XapaKkTepa dKOJIOTMUYEeCKUX Mpo0OsieM U MyTel X peleHus;

CIOCOOHOCTH UCIOJIb30BaTh MpHOOpeTaeMble IPU U3YUSHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOJIONIONIB30BaHIEM (COOIIOIeH e
NpaBUJ MOBEACHHUS B INPHUPOJIE, HAMPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUOB, SKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUSATHE ACUCTBUM, MPUHOCAIIMX BpEJ OKPYXKAroLIEed IPUPOAHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHUHUMAEMBIX
JIEMCTBUM U MPEJOTBPAILATh UX;



HaJIN4YUEC Pa3sBUTOr0 SKOJOTHYECKOI'O0 MBIIIJICHU, 9KOJIOTHYCCKOU KYJBbTYPHbI, OIIbITA
JIESTEILHOCTH  DKOJIOTHYECKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMHU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ U COIlHaILHOM MMPaKTUKEC, T'OTOBHOCTH K Y4YaCTUIKO B
HpaKTI/IquKOf/’I JIESATCIbHOCTH DKOJIOTHUECKOM HAIIPaBJICHHOCTU;

8) HCHHOCTH HAYYHOI'O ITO3HAHMUSA

c(OPMHPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyJjbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM n YHUTATEIbCKOM KYJIbTYpPbI KakKk cpeacrBa
BSaHMOﬂeﬁCTBHH MCKAY JXOAbMU U MTO3HAHWA MHPA;

MOHMMaHHE CIEeMU(PUKNA OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATILHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KaloIeM
MUpE Kak O €IMHCTBE IMPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBUIIM3ALUU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHUE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTh pecypcHble IpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, TIOMCKA IyTeH BbIX0Ja U3 IN100aIbHBIX
HKOJIOTMUYECKUX MPOOJIEM U OOecreueHus Nepexoia K yCTONYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TIOJIYYEHUU OMOJIOTMYECKUX 3HAHUU B IIEISAX TMOBBIIICHUS O0IIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()yHKIIMOHAJIbHOU
rpaMOTHOCTH o0yuarouuxcs, GopMUPYEMOI pU U3y4EeHUU OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHUS, HUCIOJb3yEMbIX B E€CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KAIOIIET0 MHUpa M MPOUCXOIIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETIbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIB30BAaTh OHMOJIOTUUECKHE 3HAHUS AJi peICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYallHUAX;

OCO3HAaHUEC II€HHOCTU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTL OCYHICCTBJIATEL MPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTH M CIIOCOOHOCTH K HCTIPECPBIBHOMY O6pa3OBaHI/IIO u CaMOO6p8.30BaHI/IIO, K

AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HaHUH 1O OWOJOrMM B COOTBETCTBHHU C JKHM3HEHHBIMHU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MeramnpeaMeTHbIe pe3ybTaThl OCBOCHHUsSI YYeOHOTO TpeaMera «BUoorHs» BKIOYAIOT:
3HauUMMBbIC JUIS  (DOPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXMpeaMeTHbIE) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICJIOBaHHE, HAOIIOJIEHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
yueOHbIe NIeiicTBUs (TI03HABaTeNbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECIEUNBAIOIIHNE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COILMATHHOW KOMIIETEHIIUM OOYyYaIOIUXCS,
CHOCOOHOCTh o0yJaroImuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B II03HABATEIHHOU U
COLIMAJIbHOM TIPAKTHKE.

B pesynbraTte u3yueHuss OWOJIOTMM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUs Y
oOyuaromierocss OyayT copmupoBaHBl MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpPCAIbHbBIE
y4eOHbIE ICHCTBUS, COBMECTHAS JEATEIbHOCTD.

MerarnpeameTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CpPEIHEro oOmiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBiajeHne YHMBEPCAILHBIMH YUeOHBIMH MO03HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BbIe JOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyaJIM3HpPOBATh IMPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh TNPU OCBOEGHUM 3HAHUM NpPHUEMBI JIOTMYECKOTO MBIIIICHU (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIeHHUs1), PacKpbIBaTh CMBICI OMOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH ITOHITUSIMH);

OMpCACIATL LCIW ACATCIBHOCTH, 3ajaBasd IMapaMCTpPbl M KPUTCPUHU HUX OJOCTHIKCHUA,
COOTHOCHUTDB PE3YJIbTATHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU

UCMOJIb30BaTh OMOJIOTMYECKUE MOHATUS s OObsCHEHUS (AKTOB U SBICHUH KHUBOH
IIPUPOJIBL;

CTPOUTL JIOTUYCCKUC PACCYIKACHUA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, II0 aHaJIOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTHU W IMMPOTHBOPEYNA B paCCMaTpUBACMBbIX ABJICHUAX, CbOpMy.]'II/IpOBaTI)
BBIBOJbI U 3aKJIFOUYCHU A,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA AJIA MPEICTABICHUS CYLUIECTBEHHBIX CBS3EH U
OTHOIIICHUN B M3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH peIIEHUs MpoOJeMbl C Y4€TOM aHalM3a HUMEIOIUXcs
MaTepHalIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;



BHOCHUTBH KOPPECKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILCJIAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIbHOCTH,

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEabHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPCATHUBHOC MBIIIJIICHUEC IIPU PCILICHNUHN )KU3HCHHBIX npo6neM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:

BJIa/IETh HABbIKAMU Yy4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABbIKAMU
paspernieHus: nmpoodisieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IHOWCKY METOIOB
peLIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJ0B TO3HAHNS;

WCIIOJb30BaTh PA3JIMYHbIC BUIbl ACATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEPIIPETAllUY, IPEOOPa30BaHUI0 U NMPUMEHEHHUIO B YUEOHBIX CHUTYyalUsIX, B TOM YHUCIE NPU

CO31aHNuH y‘le6HbIX " COOUAJIbHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘lHBIﬁ THII MBIIIJICHU A, BJIAACTh HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMH
IOHATHUAMU U METOJaMH,

CTaBUTh U CI)OpMyJ'II/IpOBaTB COOCTBEHHEBIE 3aJa4u B 06p330BaTeJIBHOI>'I JCATCIBHOCTH M
JKU3HCHHBIX CUTYalUAX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBA3UM W AKTyaJIMU3UPOBATL 3a4da4dy, BbIABUIATb
THUIIOTE3Y eé peuiCHus, HAXOAWUTb AaAPTYMCHTBI IJId JOKAa34TCIILCTBA CBOHUX YTBer(,HCHHﬁ,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIM3UPOBATL TIOJYUYCHHBIC B XOJ€ PCHICHUA 3aJadud pPE3yJIbTaTbhbl, KPUTHUYCCKHU
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBUAX;

AaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHHUBATDb HpI/IO6peTéHHI>H\/II OIIBIT,

OCYIIECTBIISITH IIeJICHANPABICHHBI MONUCK MEPEHOCa CPENCTB M CIIOCOOOB JIEHCTBHS B
npohecCHOHANBHYIO CPEy;

YMCTb MEPCHOCUTDH 3HaHHUA B IO3HABATCIIbHYHO n  MPAKTUYCCKYIO obiactu
KHN3HCACATCIIbHOCTH,

YMCTb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX TPCIMCETHBIX O6J'I8.CTCI>1;

BBIIBUT'aTb HOBLIC HJCH, NPpCJiaraTb OPUTHHAJIBHBIC IMOAXOJAbI W PCHICHUSA, CTABUTb
HpO6J’I€MLI " 3a71a4u, JOITYyCKAroIIHUE aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ unopmaunmeii:



OPUEHTHUPOBATHCS B PA3NTMYHBIX MCTOYHHMKAX MH(POpManuu (TEKCTe y4eOHOTro mocoows,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHAIU3UPOBATh WH(POPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEeaACTaBJIICHUA, KDUTUYCCKU OLICHUBATD eé AOCTOBCPHOCTHb U HCIIPOTHUBOPCUNBOCTD;

(bopMyIHpOBaTh 3aMpPOChl U MPUMEHSITh Pa3IMYHBIC METOIBl MPU TMOUCKE W OTOOpe
OuosIornuecKoi MHpOopMaIu, HeOOXOAMMOM JIJIsl BEITIOJIHEHHS YUEOHBIX 33/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BAaHMA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O UCITIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (OpMY TMpEACTaBICHUS OUOIOrHYECKON
uHpopManuu (CXembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpEIACTBA NpuU paboTe ¢ OHOIOrHYeCcKOn
uH(pOpMaNKeil: MPUMEHITh XUMHUYECKHEe, (PU3MYECKHe M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dopmynel, abOpeBuaTypy, HOMEHKJIATYpY, HCIIOJIB30BaTh M IPEOOpa3oOBBIBATh 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIISITHOCTH;

BJIQJCTh HAaBBIKAMU pAaclO3HABaHMS M 3allUThl HH(POpMauK, HHOOPMAUOHHON
0€e30IaCHOCTH JIUYHOCTH.

OBJ1ajieHHe YHUBEPCAIbLHLIMA KOMMYHHKATHBHLIMH J€iiCTBHSIMH
1) o6uenne:

OCYIECTBIIATH KOMMYHHUKAIIMH BO BCEX cepax *KHU3HHU, aKTUBHO y4yacTBOBATh B UAJIOTe
WIM JUCKYCCUM MO CYIIECTBY 00OCykJ1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINIOJHEHMSI NPEUIaraéMod 3aJadd, Yy4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHHUS, MOHWMATh 3HAYEHUE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUid, YMETh CMT4aTh KOHQIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOINEHUS U B3aWMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme

(bopMyIIUpPOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEJICTB.

2) COBMECTHAs 1eSITeJIbHOCTh:



MOHUMATh U MCHOJIB30BaTh NPEHMYIECTBA KOMAHIHOM M MHANBUIYaIbHONW pabOThI Ipu
peleHnH OMONIOTUYECKOH MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
dbop™M B3auMoOEHCTBUS NIPH pelIeHNH y4eOHOH 3a1a4W;

BBI6I/IpaTB TEMATHUKY U MCTOJbl COBMCECTHBIX I[CﬁCTBI/Iﬁ C yLIéTOM O6I_I_II/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JIeHa KOJIJICKTHBA,

MNpUHUMAThL LCJIn COBMECTHOI ACATCIIBHOCTH, OPraHMU30BbIBATH W KOOPJAUWHHPOBATH
HeﬁCTBHH no eé JOCTHIXKCHHIO. COCTAaBJIATH IIJIaH ,Z[CIZCTBPIIZ, pacnpeacisaitb pojin C yLIéTOM

MHEHHUI yYaCTHUKOB, 00CY>KIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHUBATH KAYECTBO CBOETO BKJIAJ[Aa M KAXKIOTO YYACTHUKA KOMaH/Ibl B OOLIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC ITPOCKTHI, OLUCHUBATH HACHU C IMO3WIMHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYIICCTBIIATL IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHUC B pPa3JIMYHbIX CUTYyalUAX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OBITh WHUIUMATUBHBIM.

OBJ1ajIeHHe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU
1) camoopranu3anus:

HCIIOJIB30BAaTh OHOJIOTUYSCKUE 3HAHMS JJIA  BBIABJIICHUA np06neM U HUX pPCHICHHUA B
JKHN3HCHHBIX U y‘-IC6HI>IX CUTyaluiX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1I€JIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEHUCTBUSIX M TOCTYIKaxX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESTEIBHOCTD, BBISBISATH MPOOIEMBI,
cTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIbHOW JIEATEIHHOCTH U

JKU3HCHHBIX CUTYAlIUAX;

CaMOCTOSITENTbHO COCTABJIATh IUIAH PELICHUs MTPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaIIHIM;

pacuIMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW OSPYIUIUH B PA3HBIX
00J1aCTAX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.



2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBLIM CHUTyallMdIM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTb, OLUCHHBATH
COOTBETCTBUEC PE3YJIbTAaTOB LECIIAM,

BJIaACTh HaBbIKaMH IM03HABaTeILHOMN pe(i)J'IGKCI/II/I KaK OCO3HaHHA COBECpIIaCMbIX HeﬁCTBHﬁ
W MBICIIMTCIIBHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HCIIOJIb30BaTh HpI/IéMBI pe(i)JIGKCI/II/I
JJI1 OLICHKKU CUTyalluu, BBI60pa BCPHOI'0O PCIICHUA,

YMETH OUCHUBATH PUCKHU K CBOCBPEMCHHO IIPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB ACITCIbHOCTH;

3) npuHsITHE CeOsl H APYIHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ybTaThl OCBOSHHS COJEpKaHMs ydeOHoro mpeamera «buomorus» Ha
yriayOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecrieueHue npopUILHOTO
o0yueHus oOyyvaromuxcs ononornd. OHU BKIIIOYAIOT: crielMpuuecKkue JUisi OMOIOruM Hay4yHbIe
3HAaHUS, YMEHUS U CHOCOOBI JEHCTBHM MO OCBOEHHUIO, MHTEPHIPETALMU U IMpeoOpa3oBaHUIO
3HAHUH, BUJIBI JEATEIBHOCTH IO TIOJYYCHUIO HOBBIX 3HAHWHA M WX MPUMEHEHHIO B Pa3JIMYHBIX
yu4eOHbIX, a TakKe B PpEAIbHbIX JKU3HEHHBIX cUTyauusx. IIpeameTHble pe3yJbTaThl
MPEJICTaBIICHBI 110 TOJIaM H3YUYCHHUSI.

[IpenmeTrHble  pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIH OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IO3HAHWW 3aKOHOB TMPUPOILI U
penIeHNH IPOo0JIeM palMoOHaTIFHOTO TPUPOAOIIOIH30BaHUS, O BKJIA/IE POCCUMCKUX H 3apyO0eKHBIX
Y4EHBIX B Pa3BUTHE OUOJIOTHH;



BJIJICHUE CUCTEMON OHMOJOTMYECKHX 3HAaHUM, KOTOpasl BKJIIOYAET: OCHOBOIOJATAIoIINe
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OPraHW3M, MeTaboJHM3M, TOMEOCTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierounas Teopus . llIBanna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenus (H. M. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKJICHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MMOKOJIEHHUS, PACUIEIUIEHUs], YUCTOTHI FaMeT, He3aBUCUMOro HacienoBanus ['. Mengens,
FOMOJIOTUYECKUX PsIOB B HacienCcTBeHHOW wu3MmeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJaMH HAYYHOTO IMO3HAHMS, UCIIOIh3YEMBIX B OMOJIOTMYECKUX
MCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMCHHUC BBIACIIATH CYHICCTBCHHBIC IIPU3HAKKU: BUPYCOB, KJICTOK IPOKAPUOT U 3YKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHCIE OakTepuid, rpHOOB, pacTeHHUH,
JKMBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHHﬁ, JKHBOTHBIX, YC€JIOBCKA,
IPOLIECCOB JKU3HENEATEIBHOCTH, IPOTEKAIONIMX B OpPraHU3Max pacTeHHWH, >KUBOTHBIX |
4eJI0BeKa, OMOJIOrNYEeCKUX MPOIECcCOB: OOMEHa BelecTB (MeTabo0IM3M), IPEBPAIIEHHs SHEPTHH,
OpoXeHUs, aBTOTPOPHOTO M IeTepOoTPOGHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeTOreHe3a, 3MOpHOreHesa, IoCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHJIMBHIyalbHOTO Pa3BUTUSl OpraHu3Ma (OHTOT€HEe3a), B3aMMOJCWCTBHS T'€HOB, T'€TepO3Hca,
UCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTaHaBIMBAaTh B3aMMOCBS3U MEXIY OPraHOMJAMH KIETKH M MX (YHKIHAMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eJIOBEKa M HX (QYHKUHAMH, MEXIY CHUCTEMaMH OpPIraHOB M MX
GyHKIUAMU, MEXIY STanaMu OOMEHa BEIIECTB, dTalaMHM KJIETOYHOTO LMKIA U SKM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TanaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
deHoTUIoM U (pakTOpamMu cpeabl OOUTaHMUS;

YMCHUEC BBIABIATH OTIMYUTCIIBHBIC IMPU3HAKU JKUBBIX CHUCTCM, B TOM YHCJIC paCTCHl/If/'I,
JKNBOTHBIX W YCJIOBCKA,

YMCHHUEC HUCIIOJB30BaTh COOTBCTCTBYIOUIHUEC APTr'yMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TEPMHUHOJIOTUIO
N CUMBOJIMKY JJIS1 10KAa3aTCJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUCCKUX T'PYIIIL;

YMCHHEC pCeIIaThb OMOJIOTHYCCKUE 3a/la4, BBbIABJIATH MPUYUHHO-CIICACTBECHHBIC CBA3U
MCKAY HCCICAYCMbIMH OMOJIOrHYECKUMU mnmponeccaMm MW ABJICHUAMMU, JCJIaTb BBIBOALI H
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIMOTHATH J1a00paTOpHbIe U MpakTU4Yeckue paboThl, COOMIOIATh MpaBUia MpU
a0oTe ¢ yueOHbBIM U J1a00PaTOPHLIM 000PYIOBAHUEM;
9

YMEHHE BBIIBUTATh TUIIOTE3bl, MPOBEPATh HMX OJKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopmyupys 11e7b UCCIEAOBaHMS, aHATM3UPOBATh MOJYUYCHHBIE PE3YJIHTATHI U JIENIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B yUe€OHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOTUYHO IMPEACTABIATH
MOJTy4YEHHBIE Pe3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHIUSX;



YMEHUEC OLCHUBATH OJTHUYCCKHUC ACIICKTbl COBPEMCHHBIX I/ICCJIC,I[OBaHI/Iﬁ B oOyactu
Ouonorun u MCIMIIMHBI (KHOHHpOBaHI/Ie, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC
HN3MCHCHHUEC 'CHOMA U CO31aHUC TPaHCI'CHHBIX OpraHI/I3MOB);

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynyiiel npoeccuoHaNnbHON NesTeIbHOCTH
B o0OyiacTh OHWOJIOTHUH, MEIWIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA,
MUIIEBOM IMPOMBIIICHHOCTH, YIAyOJIsTh TO3HABATEIbHBIA MHTEpPEC, HAMpaBICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIONICH TIpodecCuu W MPOJOIDKCHHE OHOJIOTHYECKOTO
00pa3oBaHus B OPraHU3AlUIX CPETHET0 MPOGECCHOHATBHOIO U BBICIIET0 00pa30BaHMUS.

[IpeameTHbie  pe3yabTaThl OCBOCHMsI ydeOHoro mpeamera «buwomorms» B 11
KJlacce JI0JKHBI OTpaXarh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE M POJI OMOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKKE B PEIICHUU BOIIPOCOB
palMoOHAIBHOTO MPUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILICHUS K
npupoje, oOIIECTBY, YEJIIOBEKY, O BKJIaJI€ POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIQJIETh CUCTEMOW OMOJOTMYECKMX 3HAHHA, KOTOpas BKIIOYAET ONpPEICIICHUS U
[OHUMaHHME CYIIHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
sKocucTeMa, Ouocdepa), Owmonormdeckue Teopuu (dBomonnoHHass Teopust Y. JlapBuna,
CHUHTETHYECKass Teopus sBoironuu), yueHus (A. H. CeBepuoBa — 0 HyTAX M HalpaBIECHUSX
sBosmronu, B.W. Bepuajackoro — o 6uocdepe), 3akoHbl (reHeTH4YecKoro paBHoBecus [[x. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonacta K. M. bapa), npaswia (munumyma FO. JIuGuxa,
HKOJIOTMYECKOM MUpaMuabl SHEPTUn ), runoressl (runotesa «mupa PHK» V. 'unbepra);

YMEHHUE BIAJETh OCHOBHBIMM METOJAAMU HAYYHOI'O IIO3HAHHUS, MCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJII0/ICHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBIICHUS W OLIEHKH aHTPOINOTEHHBIX M3MEHEHUW B
IIPUPOLE;

YMEHHUE BBIJICTATh CYIIECTBEHHBIE MPHU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, JKOCHUCTEM U
ounocthepsl, CTaOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
AJUIONATPUIECKOTO U CUMIIATPUUYECKOTO BUA000pa30BaHUs, BIMSIHUS JIBIKYIIUX CUJI HBOJIOIUAN
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOIEHHOCTH OPTraHU3MOB K cpefie OOMTaHUs, YepeloBaHUS
HaIpaBJICHUHN HBOJIIOIIMHU, KPYTOBOPOTA BEIIECTB U MTOTOKA YPHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXIy TMPOIECCAMU DBOJIIOIUH, JBIDKYIUMHU
CUJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISBIATh OTIMYUTENbHBIE TPU3HAKH IKUBBIX CHCTEM, MPUCIIOCOOIIEHHOCTD
BUJOB K cpeae oOuTaHHs, aOMOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM,
B3aMMOCBS3€il OPraHu3MOB B COOOIIECTBAX, AHTPOIIOICHHBIX U3MEHEHHUH B 9KOCHUCTEMaX CBOEH
MECTHOCTH;



YMEHHE HCIOJIB30BaTh COOTBETCTBYIOLIUE apryMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO
U CUMBOJMKY JJisl JOKa3aTelIbCTBA POJCTBA OPraHU3MOB pPaA3HBIX CHUCTEMATHMUYECKUX TPYIIIL,
B3aMMOCBS3M OPraHU3MOB M Cpeibl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHUS MHOT000pa3usi BUAOB M IKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPHUPOJIBI U
YeJI0BEYECTBA,

YMCHHC pPCHIATH OHOJIOrHYECKHE 3aJlauM, BbIABJIATH HNPUYUMHHO-CICACTBCHHBLIC CBA3U
MCIKAY HCCICAYCMbIMU OHOJIOTNYECKUMHU mnmpoueccamMu M SABJICHUAMMU, [JCJIIAaTb BbIBOABI H
IMPOIrHO3blI HAa OCHOBAHHWH ITOJIYUCHHBIX PC3YJIbTATOB;

YMEHHE BBIIIOJIHATH JIAOOpATOpHBIC U MpaKTHYeCKHe padoThl, COOMIOAATh MpaBWiIa PU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000y IOBAaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSATh HMX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopmynupys 11e71b UCCIEAOBaHMS, aHAIM3UPOBATH MOJYUYCHHbBIC PE3YJIHTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B yUe€OHO-HCCIIEOBATEILCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIATH
[OJIy4YEHHBIE PE3YyJIbTAThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMCHUC OLCHUBATL TUIIOTEC3bI WM TCOPUHU O IMPOUCXOKACHHUMU IKHU3HHU, YCIOBCKA H
YeJIOBEYECKHX pac, O IMPHYUHAX, MOCIEIACTBUAX M CIIOCO0aX TMPEAOTBPALICHUS TII0OATBHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BBIOOp Oyyliei npodeccuoHanbHOM 1eATeIbHOCTH
B o0mactu OMOJNOIMM, DKOJOTUH, MPHUPOAONOJIb30BAHUS, MEIULUHbI, OWOTEXHOJOTHUH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOT0 XO3AHWCTBA, MHUILEBOW MPOMBIIIJIEHHOCTH, YIIyOJATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJODKEHHE OMOIOTMYEecKoro o0pa3oBaHUs B OpraHU3ALUSAX CPEIHEro

MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TEM MPOrpaMMBbl KonnyectBo yacoB
n/m Bcero  KoHTponbHbIE ITpaxTryeck
paboThI paboThI
1 buoinorus kak Hayka 1
2 JKuBble cucTeMBbI U UX U3yUYEHUE 2
3 buoorust KieTku 2 0.5
4 XHUMH4YECKask OpraHu3anus KIETKN 10 1
5 Crtpoenue u GyHKINH KIETKH 8
6 OOMeH BelecTB 1 MPEBPAIICHIE SHEPTHH B KIIETKE 9 1
7 HacnencrBennast naopmanms u peannsanus e€ B 9 0.5
KJIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10  Pa3mHOXeHue U pa3BUTHE OPTaHU3MOB 8 1.5
11 T'eHeruka — HayKa O HACJEJICTBEHHOCTH U 2 0.5

HN3MCHYHUBOCTHU OPTaHN3MOB

12 3akOHOMEpPHOCTH HACIIEJICTBEHHOCTH 10 1



Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel
n/n Bcero

13  3akOHOMEpPHOCTH M3MEHYHUBOCTH

14  T'enernka 4JejloBeKa

15  Cenekuus opraHu3zmMoB

16  buoTexHOIOrus M CUHTETHYECKAs OMOJIOTHS

A B WO

17  PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102
11 KJIACC

Ne HanmenoBanue pa3nesnoB U TeM IPOrpamMmel
n/n

1 3apoXxACHUE M PA3BUTHE IBOJIFOIIMOHHBIX TIPEICTABIICHUN B
OHOJIOTUH

MuKpo3BOIIOLHS U €€ PE3YIIbTAThI
MakposBomtonus U €€ pe3yJbTaThl
[TpoucxoxaeHre u pa3BUTHE KU3HU Ha 3eMiie
[TpoucxoxkaeHue uenoBeKa — aHTPOIIOTeHES

o OB W DN

DKoJIorus — HayKa O B3aMMOOTHOUICHUAX OPraHnu3MOB U
HaJJOpraHu3MCHHBIX CHUCTEM C OKpY)KaIOH_[eﬁ cpez[oﬁ

Opranusmsl 1 cpeia 0OUTaHus

oo

DKOoJI0rHs BUAOB U MOMYJIALUN

9  Dkonorus cooOuiecTB. DKOJIOTHIECKUE CUCTEMbI
10 Buocdepa — rnobanbHas FKOCUCTEMA

11  Yenoek u OKpykarolias cpena

12  PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
IOYPOYHOE IIVTIAHUPOBAHUE

KomnnuectBO yacoB

KoHntposbnsie [IpakTrueck
paboTsl paboThl
1
0.5
1
0 13

KonnuectBo yacos

Bcero KonTpoabHbIe IIpa
paboThI r

4

14
6
15
10
3

10 KJIACC
No Tema ypoka KonunuecTBo yacoB
n/m Bcero Kontponbhbeie IIpax
paboThI p
1  Buonorus Kak KOMIUIEKCHAs HayKa M KaK 4acTh COBPEMEHHOTO 1
obmecTsa
2  JKuBble CUCTEMBI U UX CBOWMCTBA 1
3 VYpoBHEBas OpraHu3alus )KUBBIX CUCTEM 1
4 Hcropus OTKpBITUS U N3ydeHUs kieTku. Kiietounas teopus 1
5  Merobpl MOJIEKYJISIPHOM U KieTouHoU 6uonoruu. [Ipakruueckas 1
pabota «M3ydyeHne MeTo10B KJIETOYHOU OHooruu (xpomarorpadus,
anekTpodopes, nudpdepennuansHoe eHTpudyruposanue, [TLIP)»
6  XuMuyeckuii cocTaB KJIETKU 1
7 MuHepaibHbIe BellecTBa KIETKH, UX OMOJIOTHYecKas poJib 1
8  Opranunyeckue BelecTBa kieTku — Oenku. JlaboparopHas pabora 1

«ObHapyxeHue OEKOB ¢ IMOMOIIBI0 KAaUeCTBEHHBIX PEAKITUN»



/o

10
11
12

13
14

15
16
17

18
19

20

21

22
23

24

25

26
27
28
29

30

31
32

33
34
35

Tema ypoka

CaoiicTBa, kinaccudukanus u GyHKIIHHA OSITKOB
OpraHnyeckre BEIIeCcTBa KIETKA — YTIJICBOJIBI
OpraHuyeckre BEIIeCcTBa KIETKH — JIMITHIbI

Hyxnennoseie kucnotsl. JIHK n PHK. JIaboparopnas pabota
«HccnenoBanre HyKJIEMHOBBIX KUCIIOT, BBIICJIEHHBIX U3 KIJIETOK
Pa3IMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu AT®. JIpyrue nykineosuarpudocharsr (HTD)

CexBenupoBanue JIHK. MeToibl TeHOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

MeTobl CTPYKTYPHON OHOIOTHH
Tune! knerok. [Ipokapuornyeckas kieTka

CrpoeHnue sykapuotuueckoil kierku. [Ipaktuueckas padbora
«M3y4yeHue cBOMCTB KJIETOYHON MEMOpaHbI»

IToBepXHOCTHBIN anmapar KJIETKH

OpnomeMOpanHble opraHou bl KieTku. [IpakTrueckas pabota
«M3ydyeHne NBMKCHUS IUTOIIa3MbI B PACTUTEIBHBIX KIETKAX)

HOJIyaBTOHOMHI)IG OopraHonbl KJICTKU: MUTOXOHAPHUH, IITIACTUABI.
Ha6opaT0pHa;1 pa60Ta «I/ICCJ'ICI[OBaHI/Ie Ij1asMoJjin3a 1 ACIJ1a3MO0JInM3a
B PACTUTCIIBHBIX KJICTKAX»

HememOpanHble opraHon/Ibl KJIETKU
Crpoenne u GyHKIUH sIIpa

CpaBHuTeNbHAs XapaKTEPUCTHUKA KJIETOK dykapuoT. JlaboparopHas
pabota «M3ydyeHne cTpoeHus KJIETOK pa3InYHbIX OPraHU3MOBY

AcCCUMUIISIINS U TUCCUMUIISIIUS — JBE CTOPOHBI MeTabommn3ma.
Tunel oOMena BemecTB. JlabopaTopHas pabora «3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha MpUMEpe aMUIa3bl WIH
KaTajas3bl)»

depMeHTaTUBHBINA XapaKkTep peakluid KIeTOYHOro MeTabonu3ma.
JIaGoparopHas pabota «/3yueHne pepMEeHTaTUBHOTO paclIeTICHUS
MEpOKCHUJa BOAOPOaAAa B PACTUTCIILHBIX U JKUBOTHBIX KIICTKAX)»

benku-akTUBaTOpPHI U OENKU-UHTUOUTOPBI
ABTOTpOGHBIN TUII OOMEHA BELLECTB
dortocuHTE3

XemocuHTe3. JJaboparopras padota «CpaBHEHHE TTPOIIECCOB
(hoToCHHTE3a M XEMOCHHTE32»

AHas’poOHbIe opranu3msl. Busbl 6poxxenus. Jlabopatopnas padora
«CpaBHEHHE MTPOIIECCOB OPOKECHHS U IBIXAHUS)

AdpoOHBIE OPraHU3Mbl. DTalbl YHEPrETHUECKOT0 0OMEeHa

DHeprusg MeMOpaHHOTro rpajauenTa npotoHoB. Cunre3s AT®: pabota
npoToHHOU AT®-cuHTa3bI

Peaknuy MaTpu4HOro CHHTE3a
Tpanckpunuus — marpuusbii cuaTe3 PHK
Tpancnsuus u e€ srarbl

R

N

Bcero KonTpoabHbie

paboThl

KoanuectBo yacos
IIpax

P



/o

36
37
38
39

40
41
42
43
44

45
46

47
48
49

50

51

52
53
54
55

56
57
58
59
60
61
62
63
64

65
66
67
68

Tema ypoka

KoaupoBanue amunokuciaot. Pons pubocom B OuocunTese Oenka
Opranu3zaiiys reHoMa y IpoKapuoT U 3yKapuoT
MounekysipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapUOT

Bupycbl — BHEKJIeTOUHbBIE (POPMBI dKU3HU U OOIUraTHbIE APA3HUTHI.

[TpakTuueckas padborta «Co31aHrue MOJICIH BHPYCa»
BupycHbie 3a001eBaHuS Y€I0BEKa, )KUBOTHBIX, PACTEHUI
HanorexHosoruu B OMOJIOTHH ¥ MEIUIIUHE

Ku3HeHHBIN UK KISTKH

Marpuunsii cunares JJHK

Xpomocowmsl. Jlaboparoprast pabota «l3yueHrne XxpoMocom Ha
TOTOBBIX MUKpOIIpErapaTax»»

HGHGHI/IG KJIICTKU — MHUTO3

Tunsl knetok. Kapuokunes u uurokunes. Jlaboparopuas pabora
«Habnronenrne MuTO3a B KJIIETKaX KOHYHKA KOpEIKa JIyKa (Ha
TOTOBBIX MHKpOIIpernapaTax)»

PGFYJ'IHI_II/ISI ZKHN3HCHHOI'O NHUKJIAa KIICTOK
OpraHI/IBM KaK €IMHOC 1ICJI0C

Txanu pacrenuii. JlJaboparopnas pabota «M3ydyenue Tkaneu
pacTeHuin»

TkaHu )KMUBOTHBIX U 4yesoBeka. JlaboparopHas padota «3yuenue
TKaHEH KUBOTHBIX)»

Opransbl. Cucremsl opratoB. JJaboparopHas pabora «M3ydyeHnue
OpPraHOB I[BETKOBOT'O PACTEHUS»

Omnopa Tena opraHu3MoB
JIBrKeHHE OpraHu3MOB
[Intanue oprann3zMoB

IInTanne MO3BOHOYHEIX JKUBOTHEIX. HI/IHIGBapI/ITeJ'II)HaH cucremMa
YCJI0OBCKa

JIbIXaHue OpraHu3MOB

JIbIxaHue M03BOHOYHBIX JKUBOTHBIX M YeJlOBEKa

TpaHcnopT BelecTB y OpraHu3MoB

KpoBeHOocHas cuctemMa o3BOHOUYHBIX )KMBOTHBIX U Y€JIOBEKA
Boienenue y opranu3smMoB

3amura y OpraHu3MoB

NMMyHHas1 cucTeMa 4enoBeKa

Pa3npaxuMocTh 1 peryisinys y OpraHu3MoB

FyMOpaJ'IBHaSI peryjsinusa U SOHAOKpUHHAA CUCTCMA ) KUBOTHLBIX U
YCJIO0BCKAa

®opMBbI pa3MHOXKEHHS OPTaHU3MOB

[TonoBoe pa3zmMHOKEHUE

Melio3

I'amerorenes. O0pa3oBaHUEe U Pa3BUTHE MOJOBBIX KIETOK.

Bcero KonTpoabHbie

N

[HEN

R N e T T e T = T = N

N

KoanuectBo yacos

paboThl

IIpax
p



/o

69
70
71

72

73
74

75

76
77
78

79
80
81
82
83
84
85
86
87

88
89

90

91

92
93

94

95

Tema ypoka

JlaboparopHas padota «/3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIpEnapaTax»

NuauBuayanbHOE pa3sBUTHE OPraHU3MOB — OHTOI'€HE3
3axiaJika OpraHoB U TKaHEN U3 3apOJIbIILIEBbIX JIUCTKOB

Poct u pa3zButue xuBoTHBIX. JIaboparopHas pabota «BeisiBieHune
MPU3HAKOB CXOJCTBA 3aPO/IBIIICH TO3BOHOYHBIX JKUBOTHBIX)

Pasmuoxenue u pazsutue pactenuil. JlJaboparopuas padota
«CTpoeHne OpraHoB pa3MHOKEHHUSI BBICIIUX PacTEHUI»

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHA I'CHCTUKH KaK HAYKH

OcHOBHBIE TIOHATHS U CUMBOJIBI TeHETUKH. JIabopaTropHas paboTa
«/po3oduna kak 00bEKT TeHETUYECKUX UCCIIETOBAaHUIN)

3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB. MOHOrHOpuIHOE
ckpemnBanue. [Ipaktuueckas padora "M3yuenue pe3yabTaToB
MOHOTHOPUIHOTO CKPEIIMBAHUSA Y APO30QHIIBI"

]_II/ITOJ'IOFI/IIIGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOl"0 CKpPCIIUBAHUA
AHaJ'II/ISI/IpyIOI_Hee CKpPCUIUMBAHUC. Henonnoe JOMHUHHUPOBAHHUC

Jurndpunxoe ckpeuBanue. [Ipaktuueckas padora «3yuenue
pe3yJIbTaTOB IUTMOPUAHOIO CKPEIMBAHUA Y IPO30(UIIBI»

[{utonornyeckue OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUS

CuemieHHOE HaclIeI0BaHUE MPU3HAKOB

XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH

I'enernka moima

I'enoTun kKak meyIocTHas cHCTEMa

['eHeTM4eCKMT KOHTPOJIb PA3BUTHS PACTEHHUM, )KUBOTHBIX U YEJIOBEKA
MN3MeHUYnBOCTH NPU3HAKOB. BUIBI N3MEHUUBOCTH
MoaudukarmoHHast K3MEHYUBOCTh

Bapuanvionnslit psii u BapuanonHas kpuasi. JlaboparopHas pabota
«HccnenoBanue 3aKkOHOMEPHOCTEH MOJU(PUKAITMOHHON
M3MEHYHMBOCTHU. [I0CTpOCHNE BapHAIIMOHHOTO Psifia U BapUAITHOHHOK
KpHUBOW»

I'enoTunuueckas n3MeHIMBOCTh. KoMOMHATHBHAS H3MEHYNBOCTD

MyTanuonHast u3MeH4MBOCTb. [IpakTndeckas padora « MyTtanuu y
npo3o¢uibl (Ha TOTOBBIX MUKpOIIpenapaTax)»

3aKOHOMEPHOCTH MYTAllMOHHOT'O Tpoliecca. DMUTeHEeTUKA U
SMUTE€HOMUKA

I'eneruka uenoseka. [IpakTudeckas paborta «CocTaBieHue U aHAN3
POIOCIOBHOI

MeTtoasl MEIUIIMHCKON TEHETUKU

3HaueHHUE MeHHHHHCKOﬁ TCHCTUKHU B IPCAOTBpAlICHUN U JICHCHUN
FCHETHYECKHUX 3a00JIeBaHUI YeI0oBeKa

OcHoBHbIe OHATHS cenekuuu. JlabopaTopHas padora «3yuenue
COPTOB KYJIbTYPHBIX PaCTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX)

Mertoapl ceneknnoHHo# padoThl. JlabopaTopHas pabora «3ydenue

Bcero KonTpoabHbie

[EEN

-

N = S S e N N

KoanuectBo yacos

paboThl

IIpax
p



/o

96

97
98

99

100
101
102

Tema ypoka

METOJ0B CCICKIINU paCTeHHﬁ))

JlocTH>KEeHHMsI CeJIEKIIMU PACTEHHI U )KUBOTHBIX. [IpakTrueckas
pabota «I[IpuBuBKa pacTeHmID»

CoxpaHeHHe, N3YUCHUC U UCII0JIB30BAHNEC I'CHECTUYCCKUX PCCYPCOB

buoTtexHomorus Kak HayKa U OTPaciib Mpou3BoACTBa. [IpakTrueckas
pabora «M3yueHne 00beKTOB OMOTEXHOIOTUI

OcHOBHBIE HANPABJICHHUS] CAHTETHYECKON OMOI0THH
XpOMOCOMHAs U TeHHAsI HH)KEHEPUS
MenuiuHcKkre OMOTEXHOIOT I

PesepBHylit ypok. [ToBTOopenue, 06061ieHue, cucreMaTi3anus
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

No
n/o

g~ W DN

(op}

10
11
12
13

14

15

16
17
18

Tema ypoka

OpomonnonHas teopus Y. Jlapsuna

JIBrKy1ye CHIIbl 3BOJIONMH BUAOB 110 Y. /lapBuny

bopn0a 3a cyiiecTBOBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD
DopMUPOBAHUE CUHTETUYECKON TEOPHUU IBOIIOLIMHI

OTalbl 9BOJJIIOLIMOHHOI'O ITponecCa: MUKPOSBOJIIOIWA U
MaKpO3BOJIIOI A

HOHy.]'IfII_[I/IH — DJICMCHTAapHas €ANHHUIA 3BOJIFOINNN

3akoH reHernyeckoro pasHosecus J[x. Xapau, B. Baitn6epra.
JlabopaTopHas pabota «BpIsiBIIeHHE U3MEHYUBOCTH Y 0COOEH OJHOTO
BHJA»

DOneMeHTapHbIe GaKTOPBI IBOTIOLUU

O¢dext ocHoBarens. IhdekT OyThIIIOYHOTO rOpIIbIIIKA

Murpanuu. M3o1smmn nonyJsiuii: reorpaguyueckas, 0MogoruyecKkas
EctecTBeHHBII 0TOOp — HaIpaBIAIONIMNA (HAKTOP IBOIIOLUN
[TonoBoit oT60p

ITprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOJIOLIH.
JlabopaTopHas pabota «3yueHue apoMop¢o30B U UANOATANITAIINNA Y
pacTeHui U )KUBOTHBIX»

ITpumeps! prCTIOCOOICHUH Y OpraHU3MOB: MOP(OIOrHUECKHE,
dbusmonornueckue, ONOXUMUIECKHE, ToBeAeHUecKue. JlaboparopHas
pabota «IIprcrnocobaeHust OpraHu3MOB M UX OTHOCHUTENbHAs
11eTIECO00PA3ZHOCTHY

Bupn, ero xpurepun u crpykrypa. JlabopatopHas padora «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ysibTaT MUKPOIBOJIOLUH

CBs13b MUKPOIBOJIIOLUH U MUJEMHUOJIOTUU

Bcero KonTpoabHbie

[EEN

[ N

102

Bcero KontpoinbHbie

e

-

L

KoanuectBo yacos

paboThl

IIpax
p

KomngecTBo 9acor

paboTsl

IIpar
p



Ne Tema ypoka KonuyecTBo yacor

n/m Bcero Kontpomsubie Ilpar
paboThl p
19 MakposBomronus. [TaneonTonornyeckue METOAbI H3yUCHHS 1
HBOJIIOIIH
20 buoreorpaduueckue METOIbI U3yUEHUS SBOJIIOLUT 1
21 DOMOpHOIOrHYECcKHe U CPAaBHUTEIHHO-MOP(OIOrHYECKIE METOIBI 1
W3yUYCHHUS IBOJIIOIIH
22 MonekynsapHo-TeHeTUYeCKre, OMOXUMUYECKHE U MaTeMATHYECKHE 1
METO/BI H3YUYCHHUS IBOJFOIHU
23  OO0mue 3aKOHOMEPHOCTH JBOJTIOIHH 1
24 AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIIOLUN 1
25 HayuHble TUIIOTE3bI IPOUCXOXKICHHS XKU3HHU Ha 3emiie 1
26 JloHaydHBIC PEACTABICHUS O 3aPOKICHUH KU3HU 1
27 OcCHOBHBIE 3TaNbl HEOPTAaHUYECKON IBOIIOIUU 1
28 T'umoTe3sl 3apOXKICHUS KUZHU 1
29 Hcropus 3emiu u MeToibl € n3ydenus. JlaboparopHas pabora 1
«V3yueHne u onmMcaHue NCKOMAeMbIX OCTaTKOB APEBHUX
OpPTaHU3MOBY
30 HauanbHbI€ ATAITBl OPraHUYECKON IBOIOINN 1
31 Daosonus SyKapuoT 1
32  OcHOBHBIE 3TaITbI YBOJIOIUH pacTUTENbHOTO Mupa. [IpakTrueckas 1
pabora «/3y4yeHre 0COOCHHOCTEH CTPOCHHS PACTEHUH Pa3HBIX
OTIETIOBY»
33 OcHOBHBIE 3TaITBI YBOJIOINH KHBOTHOTO MHpa 1
34 Dpoumonus )KUBOTHBIX. [IpakTHueckas padota «3yuenne 1
0COOEHHOCTEH CTPOECHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 PazBuTHe *)U3HU Ha 3eMIle IO 3paM U Mepruoiam 1
36 MaccoBble BBIMUPAaHUSI — 3KOJIOTHYECKHE KPU3UCHI IPOLILIOTO 1
37 CoBpeMeHHBII 9KOIOTUYECKUIA KPU3HUC, €r0 0COOEHHOCTH 1
38 CoBpeMmeHHas cucTeMa OpPraHMYECKOro MpoIIoro 1
39 OcHOBHbBIE cHCTEMAaTUYECKHE TPYIIIbI OPIraHU3MOB 1
40 AHTpOIIOJIOTUS — HayKa O YellOBEKe 1
41 Pa3BuTHE NPEJICTABICHUN O MPOUCXOXKICHUN YeTOBEKa 1
42 Mecro yenoBeka B CUCTEME OpraHuueckoro mupa. JlaboparopHas 1
pabora «/3y4yeHne 0cOOCHHOCTEH CTPOEHHSI CKEJICTa YeIOBeKa,
CBSI3aHHBIX C TPSIMOXOKICHUEM»
43  JIBWXKyIIME CHUIIbI aHTPOTIOTeHe3a 1
44  CooTHouleHne OMOIOTHYECKUX U COLMATIbHBIX (DAaKTOPOB B 1
aHTPOTIOTEHE3e
45 OcHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 IlameoreHeTwKa M MaJeOreHOMHKA 1
47  DBOJIONHS COBPEMEHHOTO YeJIOBEKa 1
48 UYenoreueckue pachl. [Ipaktuueckas padora «3ydenune 1

AKOJIOTUYECKUX aJalTalui 4eI0BEKa»
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Tema ypoxka

MC)K,Z[I/ICHI/IHJ'II/IHapHI)Ie METOJbI aHTPOIIOJIOI'UH
3apo>1<z[eHI/Ie W pa3BUTHE SKOJIOT'HHA

Mertoapl skosnoruu. JlaboparopHas padota «3ydeHne MeTo10B
JKOJIOTUYECKHUX MCCIIEIOBAaHUN

3Ha4YeHHe SKOJOTHUECKUX 3HAHUH IS YeTIOBEKa
Okonorndyeckue GaKTopsl

Abunornueckue GakTopsl. CBET Kak HKOJIOTHIYECKUHN PaKTop.
JIabopaTopHas pabora «BrIsBIeHHE TPUCTIOCOOICHNI OPraHU3MOB K
BIIMSTHUIO CBETa»

Abunortnueckue GaxkTopsl. Temneparypa Kak 3KOJOTHUECKUH (PakTop.
JlaboparopHasi pabota «BplsBiIeHHE TPUCTIOCOOTICHU OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYpPhD»

AbuoTtnueckue GpakTopbl. BaxkHOCTh KaK IKOJIOTHUYECKHH (pakTop.
JIaGoparopHas paboTa «AHaTOMUYECKHE OCOOEHHOCTH pacTeHUl U3
Pa3HBIX MECT OOUTAHUS»

Cpensl 0OuTaHUS OPraHU3MOB
buonornueckue puTMsl
XKuznennrie GopMbI OpraHN3MOB
buotnueckue hakrops

3HaueHue OMOTUYECKHUX B3aUMOAECUCTBUMN JUIsl CYILIECTBOBAHUS
OpPraHU3MOB B cpeJie OOUTaHUs

OKOJIOTUYECKHE XapaKTCPUCTUKU IOy JIALUA

OcCHOBHBIE OKA3aTeNN NOMYJISLUN: YACIEHHOCTb, INIOTHOCTb,
BO3pacTHAsl U MOJIOBAs CTPYKTypa

OcHOBHBbIE MOKa3aTeNN NOMYJISILIMU: POKIAEMOCTh, IPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTPALIUH

DKoslorndeckas CTpyKTypa MOMYJISLUN
JIuHaMuKa NONYJISILMU U €€ perysuus
Kpussle pocta uncineHHOCTH nonyssiuun. KpruBble BBKUBaHUS

Dkonoruveckas Huiia Buaa. JlabopatopHas pabora
«ITpucmocobiieHnst CeMsiH paCTeHHI K PaCcCEICHUIO)

Bun xak cucrema nomysrsnuin

3aKOHOMEPHOCTH MOBEIEHUS U MUTPALIUNA KUBOTHBIX
Co00111€CTBO OpraHU3MOB — OHOIICHO3

DKocHucTeMa Kak OTKpbITasi CUCTEMA

KpyroBopoT BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME
OcHOBHBIE TTOKa3aTeNIN IKOCHCTEMBI

DKOJIOTMYECKUE TUPAMUJIBI

N3menenus coo0111ecTB — CyKIECCUU

[IpupoHbIE 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. IKOCHCTEMBI
MOpEN U OKEaHOB

HpI/IpO,Z[HBIe 9KOCHUCTEMBI. IKOCUCTEMEI TYHAD, JIECOB, CTeHeﬁ,

Bcero KontponsHbie
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Ne Tema ypoka KonuyecTBo yacor

/1 Bcero Kontponsasie Ilpar
paboThl p
MyCTBhIHb
79 AHTpPOIIOTEHHBIC YKOCUCTEMBI 1
80 VYpb6oskocuctemsl. [Ipaktuueckas padota «M3yueHue u onucanue 1
ypOOIKOCHUCTEMBD»
81 3akoHOMepHOCTH (POPMHPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI 1

OpraHU3MOB B 3KOCUCTEMAX

82 MexaHu3Mbl BO3JCICTBYS 3arpsI3HEHUI Pa3HBIX TUIIOB Ha 1
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, MOIYJISIIHOHHOM U
3KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmiemaneTapHast 000J104Ka 3eMIId 1
84 VYuenue B. U. Bepnanckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CyIIeCTBOBaHUS OHMOChephI 1
86 KpyroBopoThl BEIIECTB M OMOT€OXUMHYCCKHUE ITUKIIBI 1
87 3onanpHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH 1
88 VYcroituuBocth OMoCchepsl 1
89 Dxonoruyeckue KPU3UCHl U UX MPHUUUHBI 1
90 BospaeiicTBHe yenoBeka Ha Onochepy 1
91 AHTPOINOreHHOE BO3JICHCTBUE HA PACTUTEIbHBIN M KHUBOTHBIA MHP 1
92 Oxpana npupoisl 1
93 OcHOBHbIE IPUHIIMITBI YCTOMYUBOTO Pa3BUTHS YEJIOBEUCCTBA U 1
MIPUPO/IBI
94 PanmoHaIbHOE MPUPOIOIIOJIE30BAHNE U COXpaHEeHUEe Ononornueckoro 1
pa3HooOpa3us 3emiu
95 O6o6mmenue mo TeMe « MUKpPOIBOIONUS U €€ Pe3yIbTaThD» 1
96 O6o6menue mo TeMe «MakpodIBOTIONHUS U €€ PE3yIbTAThDY 1
97 OO06o06mmeHue no reme «IIpoucxoxxaeHue u pa3BuTHE KU3HU Ha 3emie» 1
98 OO0o06meHue no Teme «IIpoucxoxaeHne yenoBeka — aHTPOIOTeHE3» 1
99 OO0o0meHne no TeMe «DKOJIOrusl — HayKa O B3aUMOOTHOILIEHHSIX 1
OpPTaHU3MOBY
100 OG6o6menue mo Teme «OpraHU3MBI B Cpeia OOUTaAHHSD 1
101 OGoGmeHue 1Mo Teme « IKOJIOTHSI BUAOB H MOITYIISALIUI 1
102 O6o6menue o Teme «brochepa — rimodaapHas IKOCHCTEMAY 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0

YYEBHO-METO/JIUYECKOE OBECIEUEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 17151 YYEHUKA



METOIUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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