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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMYy mpeamety "buonorus" (manee - GMOJOTHS) Ha ypOBHE
cpenHero oOmiero obOpa3oBaHusi pa3paboraHa Ha ocHOBe DenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®@enepanun»y, GI'OC COO,
Konuenuuu npenonaBanusi yueoHoro npeamera «buosorus» M OCHOBHBIX MOJIOXKEHUHN
benepanbHON pabodeit mporpaMMbl BOCITUTAHUS.

YueOusiit npeamer «buonorus» yriayonénnoro yposHs uzydenus (10—11 kmaccor)
ABJISIETCS OJHUM W3 KOMIIOHEHTOB TMpeAamMeTHol obnactu «EcTrecTBeHHO-HAy4YHbIE
npeamets». CoraacHo nonoxeHusmM OI'OC COO npoduinbHbie y4eOHBIE MPEIMETHI,
n3y4yaeMble Ha yriayOJEHHOM YpPOBHE, SBIISIOTCS criocoboM muddepeHnuanuu o0ydeHus
Ha YpOBHE CpeaHEero o0miero oOpa3oBaHus U MPHU3BaHbI 00ECMEYUTh MPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPeTHUM MPOPECCHOHATIBHBIM U BBICIINM
oOpa3zoBanueM. B To ke Bpemsi KaXIblil U3 3TUX Yy4€OHBIX MPEIMETOB JOJKEH OBIThH
OPUEHTHUPOBAaH Ha MPUOPUTETHOE pelIeHne 00pa30BaTEIbHBIX, BOCIUTATEIbHBIX H
pa3BUBAIOIIMX  3a7a4, CBA3AHHBIX C  nOpodopHeHTanueld  OoOydalomuxcs |
CTUMYJIHPOBAHUEM HHTEpEca K KOHKPETHOM 00JacTh HAyYHOTO 3HAHHS, CBSI3aHHOTO C
OuooTHel, METUITMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CITIOPTOM WJIH BOCHHBIM JIEJIOM.

[Iporpamma mo yuyeOHoMy mpeamery "buonorus" naér mpencraBieHue o IeId U
3ajlayax M3ydyeHus yuyeOHoro mnpenmera «buonorus» Ha yriayOJaEéHHOM YpOBHE,
ompenenseT  o0s3arenbHOe — (MHBApUAHTHOE)  MPEAMETHOE  COJAEpXKaHUE,  €ro
CTPYKTYPUpPOBAHHUE MO pasjeiaM U TEMaM, paclpeleieHue Mo Kiaccam, PEeKOMEHIYET
MOCJIEIOBATENbHOCTh M3Y4Y€HUs Y4eOHOro Marepuana ¢ Y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKHA y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEM
oOyuaronuxcs. B mporpamme mo OMOJOTUU peaqu30BaH MPHUHIUI MPEEMCTBEHHOCTHU C
U3y4YeHHEeM OMOJOTHMM Ha YPOBHE OCHOBHOTO 00Iiero oOpa3oBaHHs, Omaronmaps demy
IPOCMAaTPUBAETCSA HAMPABICHHOCTh Ha MOCIEAYIONIee Pa3BUTHE OMOIOTUYECKUX 3HAHUM,
OPUEHTHUPOBAaHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O  MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHHUS, IPEACTABICHHUMN O 310pOBOM 00pa3e )KM3HU, HA BOCITUTAHUE
OepeXHOr0 OTHOIICHUS K OKpYXKarolleil mpupoaHoi cpene. B mporpamme mo Ouonoruu
TaK)K€ TOKa3aHbl BO3MOXHOCTM YyuyeOHOro mpenmera «buonorus» B peanuszanuu
tpeboBanuii PI'OC COO Kk mIaHUPYEeMBIM JIMYHOCTHBIM, METalpeIMETHbIM H
IpPEeIMETHBIM pe3yJibTaTaM 00yueHHs U B (DOPMUPOBAHUM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENILHOM  JIEATENbHOCTH  OOYYalolMXCS MO  OCBOCHHIO  COJEPKAHMS
OMOJOTUYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIET0 00pa30BaHUAI.

VYueOupiii npenmer «buonorus» Ha ypoBHE CpenHero o0mero o0pa3oBaHUS
3aBepIlaeT OMOJOTHYecKoe 0Opa30BaHUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE U
yrayOjeHue 3HaHUM OOYyYalolMXCS O KMBOM MPHUPOJIe, OCHOBAaX MOJIEKYJSIPHOU U
KJIETOYHOM OMOJOTUH, SMOpPUOJNIOTUM W OWOJIOTMM pa3BUTHUSl, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUEHHUS U KOJIOTHH.

Nzyuyenne yuebHOro mpenmera «buomorus» Ha  yrmyOneHHOM — ypOBHE
OpPUEHTHPOBAaHO Ha TMOATOTOBKY OOydYarouuxcsi K MOCIEAYIOIEMY MOJIYyYEHHUIO



OMOJOrMYecKOro 00pa3oBaHusl B By3aX M OPraHHU3alUSAX CPEAHET0 MPO(PECCHOHATHHOTO
obOpazoBanusi. OCHOBY €r0 COJAEpKaHUS COCTABISET CHCTeMa OMOJIOTHYECKUX 3HAHHM,
MOJIyYEHHBIX MPU HU3YYEHUU OOYYArOIMIMMHCS COOTBETCTBYIOLIUX CHCTEMATUYECKUX
pa3zesioB OMOJIOTMM Ha YPOBHE OCHOBHOTO o0uiero oopasosanus, B 10—11 knaccax 3tu
3HaHUA MOTYy4aroT pa3BuTHE. Tak, pacHIMpeHbl U YriIyOJieHbl OMOJIOIMYECKUE 3HAHUS O
pacTeHMsX, OKUBOTHBIX, Tpubax, OakTepusXx, OpraHu3Me YeJoBeKa, O0OIuX
3aKOHOMEPHOCTSIX JKU3HH, JOMOJHUTEIHbHO BKIIOUEHBl OHMOJOTHYECKHE CBEACHUS
IPUKIJIAJJHOTO U ITOMCKOBOT'O XapaKTepa, KOTOPble MOYKHO MCIOJIb30BaTh KaK OPUEHTHUPHI
U1 TIOCJIeAyIoUIero Beioopa npodeccuu. Bo3moxkHa Takke HHTErpanust OMoJIOrnYecKuX
3HaHUU C COOTBETCTBYIOIIMMHU 3HAHUSIMU, [TOJIyYEHHBIMH O0YYaIOLUIMMUCS IPU U3YYEHUU
bu3MKHN, XUMUH, Teorpaguu 1 MaTEMaTHKH.

CrtpykTypa mporpaMMsl 1o yueOHomy npenmMery "buonorusa" orpaxkaeT cCUCTEMHO-
YPOBHEBBIM W 53BOJIOLMOHHBIA MOAXOAbI K H3ydeHUt0 Ouosornu. CorjacHO UM,
U3y4aloTcs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE JI KUBBIX CHCTEM DPA3HOIO
YpOBHSI OpraHM3alliH, OHBOJIOLMHA OPraHMYECKOro MHpa Ha 3emMjie, COXpaHEHHS
OMOJOrMYecKoro paszHooOpa3usi minaHeThl. Tak, B 10 kimacce H3y4yaroTCs OCHOBBI
MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TEHETUKH
U CEJIEeKUUHU, OMOTEXHOJOIMM U CHUHTETUYECKOW OMOJIOIMM, aKTyaJUu3UPYIOTCS 3HAHUSA
oOyuaromuxcs o 00TaHUKe, 300JI0TUHM, aHATOMUH, pu3nosoruu yenaoseka. B 11 knacce
M3Yy4aloTCs SBOJIONMOHHOE YIEHUE, OCHOBHI DKOJIOTHH B YUeHHUE 0 Oruocdepe.

VYueOuspiii npeamer «buonorus» nmpusBaH 00eCNEYUTh OCBOCHHE O0YYarOIIMMHCS
OMOJIOrMYECKUX TEOPUN M 3aKOHOB, MJEH, NPUHLMIIOB U IPABWJI, JIEKAIIMX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAYYHOM KapTUHbl MHUpPA, 3HAaHUM O  CTPOEHMH,
MHOrooOpa3u U OCOOEHHOCTSIX KJIETKH, OpraHu3ma, MONyJslud, OHOIeHO3a,
HKOCHCTEMBI, O BBIJAIOMIMXCS HAYYHBIX TOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUAX B
OMONOrUM, TPUKIAAHBIX AacrleKkTax Ouonornueckux 3HaHud. [ pa3Butus u
HOJJEepXKaHUs MHTEpeca 00yJarolMXcsi K OMOJIOTUN Hapsily CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOTO0 MaTepuaja B COJACPKAHUHU MPOrpamMmbl IO OMOJOTUHU MPESYCMOTPEHO
3HaKOMCTBO C MCTOpUEN CTAaHOBJIEHUS M Pa3BUTHUS TOM WM MHOW o01acTu OMOJIOTHH,
BKJIAJIOM OTEUYECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHHE BaXHEUIIUX
OMOJIOTUYECKHUX U IKOJIOTHIECKUX MPOOIIEM.

Ienp uzyueHuss yuebHoro npeamera «buonorus» Ha yriyOl€HHOM YpOBHE —
OBJIaJICHHE O0YYaroIMMKCS 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHu3aluu
’KUBBIX CHUCTEM Pa3HOTO paHra M MpuoOpeTeHHe YMEHHM MCIONb30BaTh 3THU 3HAHUS B
(dbopMHUpOBaHUM WHTEpECA K ONMpeeaEHHON 001acT PO(hECCHOHATBLHOMN eITeTbHOCTH,
CBSI3aHHOM ¢ Ouosiorned, WA K BBIOOPY yueOHOro 3aBeleHUs [UIsl NPOAODKEHHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

JlocTkeHHe Lienu U3ydeHus ydeOHoro mpenmera «buosorus» Ha yriryOJI€HHOM
ypOBHE 00€CIeUnBAETCS PEIICHUEM CIETYIOINX 3aau:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl OWOJOTHYECKHUX 3HAHHWK: 00 OCHOBHBIX
OMOJIOIrMYECKUX TEOPUSX, KOHLEMNIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H



NpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa; O
CTPOEHHH, MHOTOOOPa3uu U OCOOCHHOCTSIX OMOJIOTUYECKUX CHUCTEM (KJIETKa, OPTaHU3M,
TOITYJISIUSL, BU, OMOTeo1eHo3, Onocdepa); 0 BEIIAIOMINXCS OTKPHITHAX U COBPEMEHHBIX
MCCIIEIOBAaHMSIX B OMOJIOTUY;

O3HaKOMJICHHE OOy4alomMXcsi C METOAAMU I[IO3HAHMUA JKUBOM  MPHUPOJBI:
UCCIIE/IOBATEILCKUMU METOJaMU OHMOJIOTMYECKMX HAyK (MOJIEKYJSIPHOH M KJIETOYHOU
OurosoTUN, SMOPUOJIOTHUN U OMOJIOTUH PA3BUTHSI, TCHETUKU M CEIEKIINH, OMOTEXHOJIOTHI
M CUHTETUYECKON OMOJIOTHH, aJICOHTOJIOTHH, YKOJIOTHH); METOIaMU CaMOCTOSITEIILHOTO
HpoBeIeHUs] OMOJOTMYECKUX HCCIeI0OBaHUN B JabopaTopuu U B mpupoae (HabIoaeHue,
U3MEpPEHUE, SKCIEPUMEHT, MOJICIINPOBAHUE);

oBlaJicHue  OOydYaloIIMMUCA  YMEHUSMHU: CaMOCTOSITEILHO ~ HaXOJHTh,
aHATM3UPOBAaTh M  HUCIOJB30BATh OHOJOTMYECKYI0 HH(GOPMAIMIO; TIO0JH30BATHCS
OMOJIOTUYECKON TEPMHHOJIOTHEH U CHMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHMHM M COLUAIbHO-9KOHOMUYECKUMHU U HKOJIOTUYECKUMHU IMpodiieMamMu
YeJIOBEUECTBA; OICHUBATH IIOCIEACTBUS CBOCH IEATENBHOCTH TI0 OTHOIICHUIO K
OKpY>Karollled MpUPOJHON cpefie, COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO OKPYXKAIOIINX
Jarofeil; OOOCHOBBIBAaTH M COOMIOAATH MEphl  MPOPHIAKTUKH — MHQPEKIMOHHBIX
3a0oJeBaHM, TpaBWiIa TOBEACHHS B Mpupoge u obecrieueHHs O€30MaCHOCTU
COOCTBEHHOM IKU3HEJECSATETBHOCTH B UYPE3BBIYAMHBIX CUTYalUsX MPUPOAHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HaydHbIE OTKDHITUS B
o0JtacTy OUOJIOTHH;

pa3BUTHE Yy OOYYaIOIIUXCS HMHTEIJICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
mporecce  3HAKOMCTBA  C  BBIJAIONIMMUCSA ~ OTKPBITUSIMM M COBPEMEHHBIMU
UCCIENOBAaHUSIMU B OHMOJIOTMH, peUIaeMbIMH €10 MpodieMaMH, METOAOIOrHen
OHMOJIOTUYECKOTO HCCIICIOBAHUS, MPOBEICHHUS JKCIICPUMEHTAIBHBIX HCCIICIOBAHU,
pelieHrss OMONOTMYECKUX 3a/ay, MOJCIUPOBaHMS OUOJOTMYECKUX OOBEKTOB H
HPOIIECCOB;

BOCIIUTaHKUE Y 00y4aIOMIUXCs IIEHHOCTHOTO OTHOLIEHUS K KHBOW MPUPOJIE B LIEIOM
U K OTHCIbHBIM €€ O00beKTaM © SBICHHUAM; (OPMHUPOBAHHE HKOJOTHUECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIIel KyIbTYpbl MOBEACHUS B MPHPOJE; WHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue 00yYaromuMucs KOMIIETEHTHOCTH B panroHaIbHOM
IPUPOAONOIL30BAaHUN (COOIIO/ICHHE TPaBHJI MOBENEHUS B MPUPOJE, OXpaHbl BUJOB,
AKOCHCTEM, OMOC(ephl), COXpaHEHHUH COOCTBEHHOTO 370POBbS U 3/I0POBbs OKPY>KAIOIIUX
moAeit (cobmoneHuss Mep npoduIakTUKK 3aboseBaHMid, oOecrieueHHEe OE30MacCHOCTH
KU3HENIEATEIbHOCTH B  YPE3BBIYAWHBIX CUTYalUsIX HPUPOAHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIOJb30BaHMUA OWOJIOTMYECKUX 3HAHUH U YMEHHHA B
MIOBCEHEBHOM JKU3HU;

CO3/1aHHE€ YCJOBMI AJIi OCO3HAHHOTO BHIOOpa OOYYaIOMIMMHUCS HHIWBHUIYaTbHOU
00pa30BaTeNbHON TPAEKTOPHH, CIIOCOOCTBYIONIECH MocaeayoleMy IpoheccCuoHaTbHOMY



CaMOONPEIEICHUI0, B  COOTBETCTBUM C  HMHAMBUAYaIbHBIMH  HMHTEpPECaMU U
NOTPEOHOCTSIMU PETHOHA.

OO11ee yncno YacoB, OTBEACHHBIX HAa U3YYeHHE OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
cpeaHero oOmiero oopasoBanusi, coctapiser 204 yaca: B 10 kimacce — 102 yaca (3 gaca B
Henento), B 11 kmacce — 102 yaca (3 yaca B HEJIEIIO).

Ot6op opraHM3aMOHHBIX (OPM, METOJOB € CPEACTB OOyYECHHS OHOIOTHH
OCYIIECTBIISIETCS C Y4€TOM cheuu(UKH €ero CoJep)KaHus UM HAMpaBICHHOCTH Ha
OpOJOJDKEHHEe  OWOJOTMYECKOTo  00pa3oBaHUsT B OpraHu3alusix  CPeaHero
po(ecCHOHaNBLHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTeIbHBIM  YCJIOBUEM TP OOyYeHMHM OWOJIOTMHM Ha YriayOJEHHOM YpOBHE
ABIIIETCS TPOBEJAEHUE JIAOOPATOPHBIX M TMPAaKTHUECKUX pabor. Takxke yuacTue
OoOy4aroluxcsi B BBINOJIHEHWH TPOEKTHBIX U Y4EOHO-HCCIEAOBATEIbCKUX pPAOOT,
TEMaTUKa KOTOPBIX OINpPEAENSIeTCs YYUTEIeM Ha OCHOBE HMEIOIIMXCA MaTepUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COILEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue mTpOrpaMMbl, BBIJEICHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buosiorust Kak Hayka

CoBpeMeHHas Ouoiorusi — KOMIUIEKCHas Hayka. Kparkas ucropusi pa3BUTHSA
Oouonoruu. buonornueckne Haykd W u3ydaembie UMU MpoOieMbl. DyHIaMEHTAIbHEIE,
MPUKJIAIHBIC U TTIOMCKOBBIE HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWONOTMM B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. I[lpodeccun, cBsizanHble C Ouonorven. 3HAUYeHHE OHOJIOTMH B
MPAKTUYECKOM  JEATENBHOCTH  YEJIOBEKAa:  MEAULMHE,  CEIbCKOM  XO3SHCTBE,
MPOMBILIJICHHOCTH, OXPAHE MTPUPOIBI.

JleMmoHCcTpanumn

IToptpetrl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, V.
I'apsen, I'. Mengens, B. . Bepnanckui, U. II. IlaBnos, . 1. Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecosckutii, JIxk. Yorcon, ®@. Kpuk, /1. K. bemnses.

Tabmuubr u cxembl: «CBsi3b OWONOTHMM C JAPyrUMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3YyYeHHUE

XKuBble cucTeMbl Kak mpeaMmer u3ydeHusi Ouosoruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTh, CJOXHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHu3alus, CaMOBOCIIPOU3BEIAECHNUE,
pPa3ApaKUMOCTh, U3BMEHYHBOCTb, POCT U PAa3BUTHE.

YPOBHU OpraHu3aldM KUBBIX CUCTEM: MOJEKYJSPHBIN, KJIETOYHBIA, TKAHEBBIN,
OpTaHU3MEHHBINA, TOMYJSIIUOHHO-BUIOBOM, OKOCUCTEMHBIN (OMOTEOIEHOTHIECKUT),
ouocdepnniii. [Ipomeccel, mpoucxoAsmyie B KUBBIX cucTeMax. OCHOBHBIE TMPU3HAKU
#uBoro. JXu3Hp Kak (opma CyIIecTBOBaHUS Martepuu. Hayku, HM3ydaromme >KUBbHIS
CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alHu.

N3yuenune kuBBIX cucTeM. MeTtoapl Ouojorndeckoil Hayku. HaOmronenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CHUCTeMaTHh3anus, meraaHanus. lloHATHe O 3aBUCHMON U
He3aBUCUMOM mnepemeHHoM. [lmanupoBanue skcnepumenta. [locrtanoBka M mpoBepka
runote3. Hyneas rumote3a. [loHstue BmIOOpKM U €€ aocTOBepHOCTH. Pazbpoc B
Ononornyeckux JaHHbIX. OlleHKa TOCTOBEPHOCTU MOJTYUYEHHBIX Pe3yibTaToB. [[pUUnHBI
UCKa)XEHUS PE3yJIbTaTOB 3KCIIepuMeHTa. [[oHsATHE cTaTHCTUYECKOTO TeCTa.

JleMmoHCTpanumn

Tabmuubr 1 cxembl: «OCHOBHBIC MPU3HAKHU KHU3HW», «bromornyeckne cuctemsn»,
«CBOMCTBa KUBOW MATepUN», «YPOBHU OPraHU3aLMM KUBOU HpUPOAbI», «CTpoeHue



KUBOTHOU KIIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranuzmay, «buoreoienos», «buocdepa», «MeToapl U3YUEHUS KUBOI PUPOIBI».

O6opynoBanne: mabopatopHOoe OOOpYyJIOBaHWE ISl TPOBEACHHS HAOIIOACHUM,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckass padora «licronb30BaHUE pPA3IMYHBIX METOJIOB INPU HU3YYEHUU
AKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpykTypHO-(QYyHKIMOHAIbHAs €AMHUIA >KUBOro. McTopus OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llnetinen, P.
BupxoB). OCHOBHbIE TTOJIOKEHUSI COBPEMEHHOW KJIIETOYHOU TEOPHUHU.

MeToapl MOJIEKYJIAPHOM M KJIETOYHOM OMOJOTHH: MUKPOCKOIHUSA, XpoMaTorpadus,
aNeKTpodope3, METOJ MEUYEHBIX aToMoB, AuddepeHInanTbHOe HEHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAaHUE  KJIETOK. M3yuenue  Qukcupo8anHvlx  Kiemok. IJIEKTPOHHAs
MuKpockonusi. Kongokanenas mukpockonus. Bumanvnoe (npuoicusnennoe) usyuenue
KJIemoK.

JleMmoHCcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. lIneitnen, P. Bupxos, K. M. bap.

Tabmuubr u cxeMbl: «CBETOBOW MHMKPOCKOM», «DJIEKTPOHHBIM MHUKPOCKOI,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

ObopynoBaHHe: CBETOBOM  MHKPOCKON, MHKpPOIpenapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass  padora  «/3ydyeHue  METOJOB  KJICTOYHOW  OHOJIOTHHU
(xpomarorpadus, anexkrpodopes, nuddepenunanbHoe neHTpudyrupoanue, ILP)y.

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U YJBTPAMUKPOIEMEHThL. Bona u
e€ poJb KaK pPAacTBOPUTENS, pEareHTa, y4YacTUE€ B CTPYKTYpPUPOBAaHUU KIIETKH,
Teryoperyisiiui. MuHepanabHble BellecTBa KJIETKH, WX Ouosjoruyeckas posib. Poib
KAaTUOHOB U aHUOHOB B KIIETKE.

Oprannueckue  BellecTBa  KJIETKW.  buosorndeckue  mnojauMmepsl.  benkw.
AMUHOKUCIOTHBIA cocTtaB OenkoB. CTpykTypsl OenkoBoi Mmosekyinbl. [lepBuunas
CTpyKTypa Oemnka, menTuaHas cBsi3b. BropuuHas, TpeTHuHasi, YeTBEPTUUHAS CTPYKTYPHI.
Henarypamusa. CpoiictBa OenkoB. Knaccudukamus OenkoB. buonorudeckue QpyHKIuu
0enkoB. [Ipuonul.

VYrneBoapl. MoHocaxapupl, AUcCaxapuibl, OJIATOCaxapuibl W TMOJHCAXapHJBbIL.
OOmmii TuTaH CTpoeHus W (U3MKO-XUMHUYECKHE CBOMCTBA YIJIEBONOB. buomornueckue
(GyHKLIMH YTIIEBOJOB.

Jluruppl.  TuapodunsHo-THApOdOOHBIE cBoMicTBa. Kitaccuduxanus TUNUIOB.
Tpurnunepunbl, pochonunuibl, BOCKM, CTepouibl. buonornueckue GyHKIUH JUMHAIOB.



OOmue cBoiicTBa OHOJNOTMYECKUX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, OJTYTIPOHULAEMOCTb.

Hyxneunoseie kucinorel. JHK wu PHK. CrpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommuiementapHoctu. [IpaBmino Yapradgda. Ctpykrypa JHK —
NBOMHas cnupaib. MecTtoHaxoxaenue u ounosorndeckue Gpynkuuu JJHK. Bugsr PHK.
Oyukunn PHK B kiietke.

Crpoenne Monekyinsl AT®. Makpospruueckue cBsi3u B Mosekyine ATO.
buonornyeckue ¢ynkuuun AT®. BoccraHoBIEHHbIE NEPEHOCYUMKH, HUX (DYHKIUU B
kietke. /Jpyeue nyxneozuompugocpamor (HTD). CexBenupoBanue [IHK. Memoow
2CHOMUKU, MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorusi: OMoxuMudeckue U OMO(pU3NUECKHE HCCIEAOBAaHUSA COCTaBa H
MPOCTPAHCTBEHHON CTPYKTYphl OMOMONEKyd. Modenuposanue cmpykmypvl u GyHKYull
ouomonekyn u ux kKomniekcos. Komnviomepmuwiti OuszauH U Op2AHUYECKUU CUHME3
OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpanun

IToptpersr: JI. Ilomuur, [dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammsbl: «PacripeieieHne XMMHUYECKHX BJIEMEHTOB B HEKHUBOW MPHUPOJIEN,
«Pacnpenenenue XMMHUYECKUX 2JIEMEHTOB B )KUBOM MPUPOJIEY.

Tabmusrt u  cxembl:  «llepuoanueckas Tabnuua XUMHYECKUX DSJIEMEHTOBY,
«CTpoeHne MoJieKyabsl BoAbl», «BemecrBa B cocraBe opraHuzmoB», «CTpoeHue
MoJIeKyNibl  Oenka», «CTpyKTyphl OelnKoBOM MoyeKynbl», «CTpoeHHe MOJEeKyl
yraeBoaoB», «CTpoeHue MoyieKynl JAUnuaoB», «HykiaenHoBble KUCHIOTH», «CTpoeHue
MOJIEKYJIbl ATD.

O6opynoBanne: XUMHUYECKas IOCya U 000pyAOBaHHUE.

JladopaTtopnasi pa6ora «OOHapyxeHHE OCJIKOB C TIOMOIIbI0O KaueCTBEHHBIX
peaKum».

JlabopaTropnasi padora «JViccienoBaHnue HyKJIEUHOBBIX KHCIOT, BBIICJIECHHBIX W3
KJIETOK Pa3JU4YHbIX OPraHU3MOB).

Tema 5. CTpoeHue u QyHKIMH KICTKH

Tunel  KJIETOK:  dyKapuoTHYecKas M npokapuotudeckas.  CTpyKTypHO-
(GyHKIHMOHATBHBIE 00pa30BaHUs KIETKH.

Crpoenune mnpokapuoTuueckoil kietkd. Kierounass creHka OakTtepuid U apxeil.
Oco0OeHHOCTH CTPOEHHsI TeTepOTPOPHON U aBTOTPO(HON MPOKAPUOTHUECKHUX KIETOK.
MecTo u posib POKapuoOT B OMOLIEHO3aX.

Ctpoenne u (QPYHKIIMOHMPOBAHUE DyKapUOTHUEeCKOW KieTku. I[lna3maTuueckas
MeMmOpaHna (muazmaigemMma). CTpykTypa Iula3MaTH4YecKod MemOpaHbl. TpaHcmopt
BEILIECTB uepe3 IIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM (Auddysus, obimerdyéHHas
auddys3us), aKkTUBHBIM  (MEPBUYHBIA W BTOPUYHBIM  aKTUBHBIM  TPaHCIOPT).



[Tomynponuriaemocts MeMOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. ODHIOIMTO3:
NUHOLMTO3, ¢aronuTo3. OJx3o1uTo3. Kierounas crenka. CTpykTypa H  (QYHKIHH
KJIETOYHOW CTEHKU PacTEeHUM, rpruOoB.

[uronna3sma. I[lurto3ons. I[luTockener. JIBwkeHue muToIiasMbel. (OpraHoubl
kineTku. OpgHoMeMOpaHHbIE OpraHouibl KIETKU: sHAominazMmaruudeckas cetrb (JIIC),
anmapat ['onbIkKH, JU30COMBI, HX CcTpoeHne u  ¢yHKIuM. B3aumocBs3b
OTHOMEMOpaHHBIX ~OpraHounoB KieTku. CTpoeHue TpaHyIIPHOTO PETHKYIyMa.
Mexanusm Hnanpaenenus 6earkos 6 OIIC. CunHte3 pacTBOpuUMBIX OenkoB. CHHTE3
KJIETOUYHbIX MeMmOpaH. [nmajgkuii (arpaHyisipHbIA) SHAOIMIA3MATHUYECKUN PETUKYITYM.
CexperopHass ¢yHkuus anmapara [oabmxu. Moougukayus 6Genrkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame 1 onvodcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbnbix knetok. Knerounsiit cok. Typrop.

[ToyaBTOHOMHBIE OPraHOU Bl KJIETKH: MUTOXOHIAPUH, TIACTUBL. [Ipoucxodcoenue
mumoxonopuii u naacmuod. Cumbuocenez (K.C. Mepeoxckosckuu, JI. Mapeynuc).
Crpoenne u GyHKIMM MUTOXOHIPHUN W TuiacTua. [lepBuUYHBIC, BTOPUYHBIE U CIOXKHBIC
MIACTUIBI (POTOCHHTE3UPYIOMIMX SYKApUOT. XJIOPOIUIACThI, XPOMOILIACTHI, IEHKOIIACTHI
BBICILINX PACTEHUHU.

HememOpanubie opranouasl kjetku CrpoeHre W (QYyHKUMA HEMEMOpaHHBIX
OpraHouyioB KJeTku. Pubocomsl. [Ipomeosxcymounvie uramenmol. MUKpohuiaMeHTHI.
Axmunoevle Mmukpogunamenmsi. MbIlIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
HemblueuHvlx kiemox. MukpoTpyooukn. Knerounsnii nentp. CTpoeHue W JIBUKEHUE
KIYTUKOB M pecHUYeK. MukpoTpyOouku muroriasmbel. Llentpuons.  benku,
accoyuuposanHvle ¢ MUKpoguiameHmamu u Mukpompyboukamu. Momophwie 6enxu.

SAnpo. OOonouka sapa, XpOMATUH, KapuoOIUIa3Ma, SAPBIINIKK, HX CTPOCHUE U
bysakun. SAnepHsiii 6enkoBbIil MaTpuke. [IpocTpaHCTBEHHOE PACONOKEHHE XPOMOCOM
B uHTep(ha3HOM siape. Dyxpomamun u 2emepoxpomamut. beaku XxpoMaTuHa — TUCTOHBI.
Jlunamuxa saoepHoti 060104KU 8 Mumo3se. Hoepuwblii mpancnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapUOT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOIN).

JleMmoHCTpanun

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

Tabnuupl u cxembl: «CTpoeHHE FYKAPUOTHUECKOU KIIeTKN», «CTpOeHHE KUBOTHOU
KineTkn», «CTpoeHue pacTUTENbHOM KIeTKu», «CTpOeHHWe MHUTOXOHAPUW», «SAapo»,
«CTpoeHHe MPOKAPUOTHYECKON KIIETKI.

ObopynoBaHHe: CBETOBOM  MHKPOCKON, MHKpPOIpenapaTsl  pacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUaAbHbBIX KIETOK.

JlabopaTropHasi padora «/3ydeHue CTpoeHus KJIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTnueckasi padora «/3yueHue CBONCTB KICTOUHON MEMOpPAHBD».



Jlaboparopnass pabGora «MccinenoBanue IUIa3MoiM3a W JIEIJIA3MOJM3a B
PACTUTENHHBIX KIETKAX).

IpakTuyeckass padora «l3ydeHue IBMIKEHUS ITUTOILIA3Mbl B PACTHUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB U NpeBpallleHUe IHEPTUM B KJIETKe

AccuMmwisnvsl ¥ JUCCUMUWJISIIIUAS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIH © TeTepoTpodHBIH. VYdacTHe KHCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe oOecriedyeHue kieTku: npeBpanienrne AT® B oOMEHHBIX
npoueccax. @OepMEHTATUBHBIM  XapakTep peakuuid KIETOYHOro  MeTadosiu3Ma.
depMeHThl, UX CTPOEHHUE, CBOIiCTBA W MexaHusM JnehctBus. KopepmeHTsl. OTianuwms
(GbepMEeHTOB OT HEOPraHWMYECKUX KaTalu3aTopoB. belKu-akTuBaTopel ©  OCNKH-
WHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHA OT Pa3TUIHBIX
(haxTopoB.

[lepBUYHBIN CUHTE3 OPTAHUYECKUX BEHIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbI
u okcueeHuwlli hpomocunmes y o6axmepuii. Ceemocobuparowue nuemeHmsl U NUSMeHmbl
peaxkyuonnoz2o yeumpa. Ponb xyopormactoB B mporecce (oTtocuHTeza. CBeToBas U
TeMHOBas ¢pasbl. Pomoovixanue, Csz., Cy. u CAM-munwvi homocunmesa. IIpoayKTUBHOCTB
¢doTtocunte3a. BrnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh (HOTOCHHTE3d. 3HAUCHHE
dboTocuHTe3A.

XemocuHTe3. Pa3sHooOpa3ue OpraHm3MOB-XEMOCHHTETUKOB: HUTPUDUIHPYIOITHE
OakTepuu, Keyne300aKTepuu, CEepoOAKTEPUH, BOAOPOIHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

AHaspoOHble opraHusaMbl. Buael Opokenus. IlpoaykTsl OpoxeHuUs U UX
UCIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYyIUTENH OO0JIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHEpreTudeckoro odmeHa. [loaroroBuUTENbHBIN
sTan. ['mKonu3 — 0eCKUCIOPOIHOE PACHIEIVIEHHE TITHOKO3BI.

buonoruyeckoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHue. Polib MUTOXOHIpHI B
npoueccax Ouonorunueckoro okucieHus. lluknumdeckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomoHos. Cumumez ATD:
paboma npomonunoi ATD-cunmaszwi. [IpeumyiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepes; aHadpoOHBIM. D (PEKTUBHOCTH YHEPTETUIECKOT0 OOMEHA.

JdeMoHCcTpanuu

[Toprpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Murtuemn, I'. A. 3aBap3uH.

Tabmuier u cxeMbl: «DoTocuHTe3», «ODHEpPreTHuecKkuii obmen», «buocuHTes
oenkay, «Ctpoenue GpepMeHTa», «XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHWE MJii IPUTOTOBIECHUSA
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToOB.



JlabopaTopnas paGora «/I3yueHne KaraJuTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha
MIPUMEPE aMUJIa3bl WM KaTaiasbl)y.

JlabopaTopnas padora «/3yueHue (pepMEHTATUBHOTO pACHICTUICHUS MEPOKCHIA
BOJOPOJA B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopnasi pa6ora «CpaBHeHHE NMPOIIECCOB (OTOCUHTE3a U XEMOCUHTE3A».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKCHHUS U TBIXAHHS.

Tema 7. Hacaencreennasi uHopManus U peajnusanus e€ B KiIeTKe

Peakunn w™arpuyHoro cuHresa. I[IpvHIMIT KOMIIEMEHTApHOCTH B PEAKIMAX
MaTpPUYHOIO CUHTe3a. Peanmuzanus HacienctBeHHOM mHbopmanuu. ['eHeTHUeckuit Ko,
ero cporctBa. TpaHckpumniusa — MatpuuHblii cuate3 PHK. ITpuHumner tpaHckpunuuu:
KOMILJIEMEHTAPHOCTb, aHTUIIAPAJIENBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunwix PHK 6 ayxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpaHcrnopTHeix PHK B OuocunTe3e Oenka.
VYcnoBus Ouocuntesa 6enka. KoaupoBanue aMuHOKUCIOT. Poib pubocoM B GMocHHTE3E
Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2cenos. OpraHusanuss T€HOMa Yy
MIPOKApPUOT U 3YKApUOT. Perynsiius akTHBHOCTH I'€HOB Y TPOKapuoT. [ 'unore3a onepoHa
(®. XKakob, XK. MaHo). MonexynsapHvie mMexanuzmovl IKCnpeccuu 2eHos y aykapuom. Ponb
XpomamuHa 8 pecynsiyuu pabomsi ceHos. Perynsuus OOMEHHBIX MPOIIECCOB B KIIETKE.
Kierounsiit romeocras.

Bupycet — Heknerounsie ¢GOpMBI KU3HM W OOJMTaTHBIE mMapasutbl. CTpoeHHE
IPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusznennoiii yuxi [JHK-
cooepoicawux supycos, PHK-cooepocawux e6upycos, obaxmepuoghacos. QObpamnas
MPAHCKpUnyus, pegepmasd, unmezpasa.

Bupycubie 3a0oneBaHusi udenoBeka, >KMBOTHBIX, pactenuit. CIINJ], COVID-19,
COIMAJTbHBIC U MEAUITMTHCKHAE TPOOTIEMBI.

buoungopmamurka: unmeecpayus u aumanuz oOonvuwiux maccueos («bigdatay)
CMPYKMYPHuIX Ouonocudeckux oauuvix. Hamomexnonocuu 6 oOuonocuu u meouyune.
Ipoepammupyemvie pynkyuu 6erxkos. Cnocobvi 00cmasKu 1eKapcms.

JleMmoHCTpanun

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuii.

Tabmuiet 1 cxembl: «buocunTte3 Oenkay, «l'eHeTMueckuit kom», «Bupycsei»,
«bakrepuodarmy.

IpakTuyeckas padora «Co3nanue MOJEIN BUPYyCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Krnerounslit nuki, ero nepuobl u peryisiuus. Uarepdasza u muto3. OcoOeHHOCTH
IpoleccoB, TmpoTekatoumx B uHTepdaze. I[loaroToBka KIETKM K JCJICHHIO.
[IpecunteTnyecknii  (MOCTMUTOTUYECKUIM), CHUHTETHYECKHMH M  TOCTCHUHTETHYECCKUIM
(TpeMHUTOTUYECKUIN ) IEPUOJIBI HHTEP(DA3BI.



Marpuunbii  cuare3 JHK — permmukanusa. [lpumanuner perumkamuu  JIHK:
KOMIUIEMEHTAPHOCTD, MOJYKOHCEPBATUBHBIA CUHTE3, aHTUIIAPAIUIENBHOCTh. MexaHu3m
perumkannn JIHK. Xpomocomel. CtpoeHune xpomocoMm. Teraomepbl M Telomepasa.
XpOMOCOMHBIN HA0Op KJIETKM — KapUOTHUIl. JIMIUIOWIHBIA M TaryIOuHBINA HaOOPHI
xpoMocoM. ['omonornyneie XpoMocoMBl. I10J10BBIE XPOMOCOMBI.

Henenne kietku — MuTO3. CTaguyu MUTO3a M IMPOUCXOMSIINE B HUX IPOLIECCHI.
Tunel muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHue MUTO3A.

Perynsmus MmutoTrdeckoro nukia kietku. [Iporpammupyemast kinerouHas rudoesns —
arnomnTo3.

Knerounoe sapo, XpomMocoMbl, (QYHKIUOHAJIbHasi TIe€HOMMKA. Mexanusmol
npoaugepayuu, oughgepenyuposku, cmaperus u eubenu kiemox. «L{ugpposas xnemray —
ouounghopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIeMKU.

JdeMoHCcTpanuu

TaOmuusl u  cxemsl: <«OKuW3HEHHBI LUK KIETKW», «Muto3y, «CTpoeHue
xpomocomy, «Permumkanusa JJHK.

ObopynoBaHHe: CBETOBOM MMKpPOCKON, MHUKpompenapaTbl: «MHUTO3 B KIETKax
KOpEIIKa JIYKa».

JlaboparopHast pabora «l/3ydeHne XpoMOoCOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTopnas padora «Habmronenne MuTo3a B KiIeTKaX KOHYMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKPOIPENAPATAX)».

Tema 9. CTpoeHue u pyHKUMH OPraHU3MOB

buonoruueckoe pasHooOpaszue opranu3moB. OOHOKIIETOUHBIE, KOJIOHUAJBHBIE,
MHOTOKJIETOYHBIE OpPraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M IKU3HENEATEIbHOCTU OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxew, OJHOKJIETOYHbIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JpyTue
POTUCTHI. KONOHMaIbHBIE OPraHU3MBI.

B3auMoCBA3p YacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak equHoe neinoe. ['omeocras.

Txkanu pacrenuil. Tumbel pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHas,
NpOBOAsAIIAsA, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHHs, (QYHKUUH ¢
PACIIOIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHM KMBOTHBIX M 4YEJIIOBEKa. THIIBI JKMBOTHBIX TKAaHEW: OJIUTEIUAJIbHAS,
COECMHUTENIbHAsA, MbIllIeYHasi, HepBHasg. (OCOOEHHOCTH CTPOECHUs, (YHKUMA U
PacCIIOJIOKEHUS TKaHEN B OPraHax KUBOTHBIX M YEIOBEKA.

Opranbl. BeretatuBHble U T€HEpAaTUBHbBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPraHOB KMBOTHBIX M 4el0BeKa. OYHKIIMU OPraHOB U CHCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxXHbli M BHyTpeHHUH ckeneT. CTpOeHuEe U THUIIBI
COCAMHEHNS KOCTEN.



JIBvoxkeHue opraHu3MoB. JIBMKEHWE OJHOKJICTOYHBIX OPTaHW3MOB: amMEOOUTHOE,
KT'YTUKOBOE, PECHUYHOE. JIBI)KEHHE MHOTOKJIETOYHBIX PACTEHUMN: TPONMU3MbI U HACTHH.
JIBM>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YeJIOBEKa: MbIIIEYHas cucrteMa. Peduekc.
CkeneTHbIE MBIIIILIBI U UX padoTa.

[Iuranue opranusmoB. IlornomeHue BOABI, YIJIIEKHCIOrO ra3a W MHUHEPAJbHBIX
BEIIECTB pacTeHusAMH. lIuTaHne >KMBOTHBIX. BHYTPHIIOIOCTHOE M BHYTPHUKIETOYHOE
numeBapenue. [lutanne no3BOHOYHBIX KUBOTHBIX. OTAEIBl MUIIEBAPUTEIBHOIO TPAKTA.
[TumeBapuTenbHble kene3bl. [luneaprurenpbHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3MoB. [{pixanue pactenuid. J{prxanue >kuBoTHBIX. udy3us razon
yepe3 NOBEpXHOCTh KiIeTKU. KoxHoe npixanue. [[pixarenbHas noBepXHocTh. JKabepHoe u
NEroyHoe AbIXaHue. /[pIXaHWe NMO3BOHOYHBIX MXMUBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE
YCIOKHEHUE CTPOCHHs JETKUX TIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucrema
YyejnoBeKa. MexaHu3M BEHTWIALMHU JETKUX y NOTUL M MIIEKONUTAKMX. Perymsauus
nbIxaHus. JIpIxatenbHble 00hEMEL.

Tpancopr BemECTB y OpPraHUu3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHMM.
TpancnopT BeniecTs y KMBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHoCHas
CUCTEMA MO3BOHOYHBIX KUBOTHBIX M 4esnoBeka. Cep/le, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru kpoBooOpailieHusi. OBOJIIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perymsiusi.

Beinenenne y opranu3moB. Beiaenenue y pacreHuid. BeiaeneHne y KUBOTHBIX.
CoxpatutensHble Bakyodau. Opranbl BblaeneHUs. OuibTpanus, ceKpeuus u odpaTHOe
BCAChIBaHWE KaK MeEXaHU3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b MOJOCTU Tela C
KPOBEHOCHOW W BBIACIHUTENBHON CUCTEMaMu. BbllleieHHE y MO3BOHOYHBIX KUBOTHBIX U
yenoseka. [louku. Crpoenue u QyHkimoHupoBanue Hedpona. OOpazoBaHHe MOYH Y
YEJI0BEKA.

3amuTa y OpraHu3MoB. 3alliuTa y OTHOKIETOYHBIX OpraHnn3MoB. Criopbl OakTepuil u
OUCTBl TNPOCTEMIMX. 3aluTa y MHOTOKIETOYHbIX pacteHuil. Kyrtumkyna. Cpencrtsa
[IACCUBHOMN U XUMHYECKOU 3alUThl. @UTOHIIUIEI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M KX NpPOM3BOJHBIE. 3aluTa
opranu3ma ot Oonesneil. immyHHas cucrema denoBeka. KineTouyHbli U ryMopaibHBIN
UMMYHHUTET. Bpoxa€HHBI U TpuoOpeTEéHHBIN crnenuduueckuii UMMyHUTET. Teopus
KJIOHaJbHO-celeKTuBHOTO uMMyHuTeTa (II. Opnux, ®. M. bepuer, C. Tonerasa).
BocnanutenbHple OTBETHI OpraHuM3MOB. Poib BpOXKAEHHOTO MMMYHHUTETAa B Pa3BUTHH
CHUCTEMHBIX 3a00JI€BaHU.

PaznpaxumMoCTh M perynsanus y opraHu3mMoB. Pa3npakuMOCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apa>xumMoCTh U peryisiuus y pacteHuil. PocToBele BelecTBa u
UX 3HAYCHHE.

HepBHas cuctema u pediektopHast peryisiius y >kuBoTHbIX. HepBHas cuctema u eé
OTZEJbl. ODBOJIIOIIMOHHOE YCJIOXXHEHUE CTPOCHHMS HEPBHOM CHCTEMBI Y >KUBOTHBIX.



OTtaenbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pediexropnas myra.
be3ycnoBHbIE U YCIOBHBIE Pe(hIIEKCHI.

['ymopanbpHas peryisiuus v 3HAOKPUHHASA CUCTEMA )KUBOTHBIX M YeIoBeKa. JKenessl
SHIAOKPUHHOW CHCTEMBbI U UX TOPMOHBI. JlelicTBMEe TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ unorasamo-runodusapHas cucTeMa.

JleMmoHCcTpanumn

IToptpert: U. I1. I1aBnoB.

Tabmuubr u  cxembl: «OJHOKJIETOYHBIE  BOJOPOCIN», «MHOTOKJIETOYHBIE
BoJopociny, «bakrepun», «lIpocreitmme», «Opranbl HIBETKOBBIX pacTeHUI», «CUCTEMBI
OpraHoOB ITO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHe HaceKOMbIX», «TkaHu
pactenuii», «KopHeBble cuctembl», «CTtpoeHue ctebns», «CTpoeHHE JHCTOBOM
MJIACTUHKNY, «TKaHU KUBOTHBIX», «CKelleT uenoBekay, «lluieBapurenbHas cucremay,
«KpoBeHocHas cucremay, «/lpixatenpHas cucrema», «HepBHas cucrtema», «Koxay,
«Mplieunass cucremay», «BblaenurenbHas cHCTEMa», «OHIOKPUHHAS CHUCTEMAy,
«Ctpoenue wmbip», «UMmmynuter», «KuiieuyHononoctHele», «CxeMa MNHUTaHUS
pactenuity, «KpoBEHOCHbIE CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUAPHIY,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpOeHHUE JT0KIEBOro 4epBsi», «HepBHas cuctema
peiO», «HepBHas cucrema ssarymku», «HepBHas cuctema mpecMBIKAIOLUIUXCS,
«HepBHas cucrema nrtuny, «HepBHas cuctema miiekonuTarommx», «HepBHas cucrema
qenoBekay, «Peduexcy.

O6opynoBaHme: CBETOBOM MHMKPOCKOI, MHUKpPOIpENapaThl  OJHOKJIECTOYHBIX
OpraHU3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOKUX, KUBbIE SK3EMIUIIPhl KOMHATHBIX PACTEHUM, repbdapuu pacTeHUil pasHbIX
OTZEJIOB, BJIAXKHBIC IIpENapaTbl JKUBOTHBIX, CKEJEThl ITO3BOHOYHBIX, KOJUICKIUU
0ECTO3BOHOYHBIX KUBOTHBIX, CKEJIET 4YEJIOBEKa, OOOpYAOBAaHHWE [JIsl JIEMOHCTpAIuN
MMOYBEHHOTO M BO3YIIHOTO MHUTAHWS PACTCHHM, PACHICIUICHHUS Kpaxmaia u OeIKOB IMOJ]
nercTBueM (pepMeHTOB, 000pYyIOBaHUE ISl JIEMOHCTPAIMU OIBITOB MO H3MEPEHUIO
KU3HEHHON €MKOCTH JETKHUX, MEXaHU3Ma JIbIXaTEIbHBIX IBUKEHUN, MOJEIU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHel pacTeHUI».

JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. Pa3dMHoO:KeHHEe ¥ pa3BUTHE OPTAaHU3MOB

DopMbI pPa3MHOKEHHSI OPTaHU3MOB: Oecrionoe (BKII0Yasi BETETaTUBHOE) M TIOJIOBOE.
Bunper  Oecniooro  pa3MHOXKEHHs: TIOYKOBAaHHWE, CIOPYJSIUsA, (parMeHTarms,
KJIOHUPOBAHHE.

[TonoBoe pasmuoxeHnue. [lonoBbie kneTku, unu rametsl. Meho3. Craaun Meiosa.
IToBenenne xpomocoMm B Mmeiose. Kpoccunroep. buomormyeckuil cMbIC Meio3a U
IIOJIOBOTO IIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPTraHU3MOB.



IIpen3aponpimieBoe paszButhe. ['ameToreHe3 y KUBOTHBIX. [lOJOBBIE KeEnE3bl.
OOpaszoBanue W pa3BUTHE MOJIOBBIX KJeTOK. CmepmartoreHe3 u oorene3. CrtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe W AMOpPHUOHAIBLHOE  Pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [[apTenorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJIOTHS — HayKa o
pa3BUTUU OpraHu3MoB. Mopgocenez — o00na u3 21ABHLIX NPoOIEM IMOPUOTOSUU.
Konyenyus mopghoeenos u mooenu mopgozcenesza. Craauu sMOpUOTeHe3a )KMBOTHBIX (Ha
npumepe Jsarymku). JpoGnenue. Tumbl npoOnenus. [emepmunupoeannoe u
HedepMuHupoganHoe opooaenue. bracmyna, munot 61acmyn. OCOOEHHOCTH APOOJIECHUS
MJIEKONUTAOIINX. 3apOIBIIIEBbIE JINCTKH (racTpysiluus). 3aKiaaJKka OpraHOB U TKAaHEW U3
3apOJBIIICBBIX JMCTKOB. B3amMHOE BIIMSIHME YacTE€d pPAa3BUBAIOLIETOCS 3apOJIbIIa
(oMOpuoHanbHas MHAYKIMS). 3akiajka IJIaHa CTPOEHUs MXUBOTHOTO KakK pe3yibTaT
UEPApXUYECKUX B3aUMOJEHCTBUN TE€HOB. BiusgHue Ha >MOpHUOHAIBLHOE pa3BUTHE
pPa3TUYHBIX (haKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Buthe xuBoTHBIX. [locTamOpuonanehblil nepuoa. [Ipsmoe u HempsiMoe
paszsuthe. Pa3Butne ¢ metamop(o3oM y O6€CIIO3BOHOUYHBIX M TTO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHHE NPSMOIO M HENPSAMOrO Pa3BUTHS, UX PACHPOCTPAHEHUE B
npuposie. Tunel pocta KUBOTHBIX. DAKTOPHI PErYJIALMU POCTA KUBOTHBIX M YEIOBEKA.
Cramuy mocTAMOPUOHATIBFHOTO Pa3BUTHS Y )KUBOTHBIX M delioBeka. [leproapl oHTOTreHe3a
yenoBeka. CTapeHue U CMepTh KaK OMOJIOTUYECKHE MPOIIECCHI.

PasmHoxeHne wu pasButhe pacteHud. ['amerobutr u crnopodur. Meiio3z B
KU3HEHHOM IMKIIe pacTeHuil. OOpa3oBaHue CIop B mpoiiecce Mmeiioza. ['amerorenes y
pactennii. OTIUIOJOTBOPEHME W Pa3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOE
OTUIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETYISIUA OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuuer u cxembl: «BereratuBHoe pa3MHOXeHHE», «THIBI  Gecmoysoro
pa3sMHOXEHUsD», «Pa3MHOXKEHUE  XJIaMUJOMOHAIb», «Pa3MHOXEHHE  3BIJICHBDY,
«PasmHokeHue ruape», «Meio3», «XpomocoMbl», «l'amertorenes», «CtpoeHue
ANIEKIIETKU U CIIepMaTo30u1a», «OCHOBHBIE CTaIMA OHTOreHe3a», «IIpsiMoe u Henpsmoe
pa3Butue», «Pa3ButHe Malckoro xyka», «Pa3zBurue capaHum», «Pa3zBuTue IsArymikmy,
«/IBOITHOE OMJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», « CTpOEHUE CeMsIH OJHOI0IbHBIX
Y JBYJOJBHBIX PAaCTEHUIN», «  KU3HEHHBIA LUK MOPCKOM KaIyCTbD, «’KM3HEHHBIN [IUKII
Mxay, « KU3HEHHBIN LIUKJ TATOPOTHUKAY, «’KU3HEHHBIN UKII COCHBD.

O6opynoBaHue: CBETOBOM  MHMKPOCKOI, MHUKpOIpEenaparbl  SHULIEKIETOK U
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKI.



JlaGopaTtopnass pabGora «l3ydyeHue CTpPOCHHUSI MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckass paGora «BpIsIBIEHHME MNPU3HAKOB CXOJCTBAa  3apOJAbILIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHre OpraHoB pa3MHOKEHHSI BBICIIIUX PACTCHUIN.

Tema 11. T'eHermka — HayKa O HACJeACTBEHHOCTH MW M3MEHYHUBOCTH
OpPraHu3MoB

Hctopus craHoBieHUS U pa3BUTUS TeHETUKU Kak Hayku. Pabotel I'. Menaens, I'. ne
®puza, T. Moprana. Poib oTeuecTBeHHBIX YU€HBIX B pa3BuTUU reHeTuku. Paboter H. K.
KomsoBa, H. M. BasunoBa, A. H. benosepckoro, I'. /. Kapneuenko, O. A.
Oummuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbIE TE€HETMYECKHE TMOHATHUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBEI,
aJuIeNIbHbIE TEHBI, aJTbTEPHATUBHBIE NMPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN MPU3HAK,
rOMO3HUI0Ta, T€TePO3UroTa, YMCTas JIMHUA, THOpHUIbI, TeHOTUIl, (eHotur. OCHOBHbIE
METObl  TE€HETHUKHU: TUOPUI0IOTHUECKHH, LHUTOJIOTUYECKUNA,  MOJIEKYJISPHO-
TEHETUYECKUU.

JleMmoHCcTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1. Basuos,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. dumunyenko, H. B. Tumodees-
PecoBcknii.

Tabmuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

JlaboparopHnasi padora «/Ipozoduia kak 00bEKT FTeHETUUECKUX UCCIICTOBAHUY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHens — 3aK0H eAMHO00pa3us
ruOpuoB nepBoro nokosieHus. IlpaBuno momunupoBanus. Bropoi 3akon Menpens —
3aKOH pacHISIUICHWs] TMpU3HAKOB. l[uToNormdeckue OCHOBBI ~ MOHOTHOPHUIHOTO
CKpeluBaHus. [ umore3a 4ncToTel ramer.

AHanmzupyroniee ckpeuBaHue. [IpomMeXyTOUHBIM XapakTep HAcleIOBaHUS.
Pacmierienne nmpru3HakoB MpyU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpuaHoe ckpemmBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOTO
HaCJIeI0BaHMs MpU3HAKOB. [[uToNMOrHMYecKne OCHOBBI TUTUOPHUIHOTO CKPEIINBAHMSI.

CuemienHoe HaclenoBanue mnpusHakoB. Pa6otrer T. Moprana. CuemnsieHHOe
HACJIECJOBAaHUE T€HOB, HAPYUIECHUE CLEIUICHUS MEXKIy TeHaMUu. XPOMOCOMHAas TEOpus
HACJIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHWU3M OIPEACNICHUs Ioda. AyTOCOMBI M
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHeli M rereporamMeTHbld 1ojd. ['eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciegoBaHre Npru3HAKOB, CLEMIEHHBIX C ITOJIOM.



I'enoTun kak nenoctHas cucrema. [Inenorponus — MHOKECTBEHHOE JEHCTBUE I'EHA.
MHOX€eCTBEHHBIN aJUIeIIU3M. B3anmoneiicteue HEaJUIEJIbHBIX IEHOB.
KommnemenrapHocts. Onuctas. [Tonmmmepusi.

I'eHETMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, XUBOTHBIX W 4YEJIOBEKA, a TAKXKE
(U3HONIOrMUECKUX IPOLECCOB, NMOBENEHUS M KOTHUTUBHBIX (PyHKUMHA. ['eHeTHueckue

MEXaHU3Mbl CHMOHMOTEHE3a, MEXAaHM3Mbl B3aUMOJCUCTBHUSI «XO3SMH — TMapasuT» u
«XO3MH — MHKpoOMOM». ['eHeTHueckwe acmeKThl KOHTPOJI ¢ W3MECHCHHS
HACJIeICTBEHHOW MH(OPMAIIMU B TOKOJIEHUIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmusr u cxemsl: «llepBbiii U BTOpOUl 3akoHBI Menzens», «Tperuil 3aKoH
Mengens», «AHamusupylomiee CKpemuBaHue», «HemnonHoe — agoMuUHMpOBaHHEY,
«CuerneHHoe HacleoBaHUe MPU3HAKOB y Apo3oduib», «I'eHeTnka nonay, «Kapuotun
yenosekay, «Kapuortun apozodpunsy, «Kapuotun nrunb», «MHOKECTBEHHbBIN
alenu3my, «B3aumMoaericTBue TEHOBY.

O6opynoBanne: MOJeNb IJs JASEMOHCTpPAIlMA 3aKOHOB €IMHOOOpaswsi THOPHIOB
MIEPBOTO TOKOJICHUS W PACIICIUIEHUs MPU3HAKOB, MOJENb I JEMOHCTPAlMM 3aKOHa
HE3aBUCHMOT0 HACJIEOBAaHHUS IPU3HAKOB, MOJEIb JJS JEMOHCTPALUH CLEIMJIEHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoItipenapart: «/Ipozodunay.

IIpakTuueckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUHOTO CKPEITUBAHUS
y IpO30(HITBDY.

IIpakTuyeckas padora «3yueHue pe3yabTaToB AUTHOPUAHOIO CKPEUIMBAHUS Y
TPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotunma W cpeasl  npu  GopMmHpoBaHUU  (EHOTHIA.
N3meHunBOCTh mpu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHBIE NPU3HAKU. Buabl
MU3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanmonHas  U3MEHUYMBOCTb.  Poib  cpenpl B (hOopMUPOBaHUH
MoauduKaoHHON n3MeHunBocTH. HopMma peakunu npusHaka. BapuanmoHHbli pan u
BapuanonHas kpunas (B. Moranucen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUYNBOCTH.

I'enoTunuueckast U3MEHYMBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTH. Bubl
T€HOTUITMYECKOW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAlIMOHHAS.

KomOuHaTtuBHass uW3MEHYUMBOCTh. Meio3 ©W MOJOBOM Mpolecc — OCHOBa
KOMOMHATUBHON W3MEHYMBOCTHA. POJb KOMOMHATMBHOW W3MEHUYMBOCTH B CO3IaHUU
TeHETHYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BUIA.

MyTalMoHHas: U3MEHYMBOCThb. BUbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE 1 UHAYLIMPOBAHHBIE MyTallUH. SII€pHbIE U TUTOIIA3MAaTUYECKUE MYTALlUH.
ComaTtnueckue U nojoBble MyTauuu. [I[pruurHbl BOSHUKHOBEHUS MyTaluil. MyTaressl u
UX BJIUSHHE HA OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO TMpoliecca. 3aKOoH



TOMOJIOTMYECKHX PAJIOB B HacliecTBeHHOM n3MenunBoctu (H.. BaBunoB). Buesnepnas
W3MEHYMBOCTh U HACIIEICTBEHHOCTD.

Onucenemura u dMUSEHOMUKA, POTb INULEHEMUYECKUX (AKMOopos 6 HACIe008aHUU
U UBMEHYUBOCMU PeHOMUNUUECKUX NPUSHAKOG Y OP2AHUSMOS.

JdeMoHCcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuib! u cxembl: «Buasl n3MeHIUBOCTHY, «MoauduKamoOHHass N3MEHUYNBOCTHY,
«KomOuHaTHBHAs W3MEHUMBOCTH», «Meho3», «OmnogoTBopeHue», «l'eHernueckue
3a00seBaHus YeIoBeKay, «BUIbl MyTaluii».

O6opynoBaHue: KUBbIE U repOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUN, pUCYHKU
(boTorpadum) )KUBOTHBIX C Pa3TUIHBIMUA BHIAMH U3MEHINBOCTH.

JladopaTtopuasi padora «VcciemoBanue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHOMN
n3MeHYuBoCTU. [locTpoeHne BapualiMOHHOTrO psiia U BApUALlMOHHOW KPUBOM.

IIpakTuyeckas  padora  «Myrauuu y  Apo3oduibl  (Ha  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun 4enoseka. MexayHapoaHas nporpaMma MCCIEIOBAHUSA T€HOMA
yesnoBeka. MeToabl M3y4YeHUs TEeHETUKH YeJIOBEeKAa: IeHeaJOrnyecKuid, OJM3HELOBBIH,
UUTOT€HETUYECKUHN, MNOMYJALUOHHO-CTATUCTUYECKUH,  MOJIEKYISIPHO-T€HETUUECKHM.
CoBpemeHHOE ONPEAECITICHUE TE€HOTHUIA! ITOJTHOT€HOMHOE CEKBECHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM umcie ¢ nomombto III[P-ananu3za. HacnencrBenubie
3a0oneBaHusl 4enoBeKka. ['€HHbIE W XPOMOCOMHBIE OO0JIe3HU desnoBeka. boye3sHu c¢
HACJICACTBEHHON TNPEApACIONOKEHHOCThIO. 3HAUYEHHE MEOULUMWHCKON TE€HETUKU B
OpeloTBpallleHU W JICYEHUM TeHeTHYeCKUuX 3a0osieBaHMil 4yenoBeka. Meauko-
F€HETUYECKOe KOHCYyNbTHpoBaHuEe. CTBOJIOBbIE KIIETKU. [lOHSITHE «TE€HETHYECKOro
rpy3a». ODTHYECKHE AacCTeKThl HCCIEIOBAaHWNA B O0JACTH PEJAKTHPOBAHUS TE€HOMAa M
CTBOJIOBBIX KJIETOK.

['enetndeckue  QakTopbl  MOBBIIIEHHOW  YYBCTBUTEIBHOCTH  4YeJIOBEKa K
GU3UYECKOMY M XUMHUYECKOMY 3arpsi3HCHHUIO OKpYyKaromeh cpeasl. | eHernueckas
MPEIPACIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JleMmoHCcTpanumn

Tabmuubr u cxembl: «Kapuotun denoBekay, «MeTonbl U3y4eHHUS T'€HETHKU
yesoBekay, «l'eHeTnueckue 3a00J€BaHUsI YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHuE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenekunsi OpraHusMoB

JlomecTuKanus U CeJIeKUHUs. 3apOXKICHUE CENEKINN U JOMECTUKAaluu. YueHue H.
N. BaBuiioBa o [{eHTpax MpouCXOXICHHUS 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHUi. Pob
CEJIEKIIMM B CO3JAaHWU COPTOB PACTEHUN M MOpOA KUBOTHBIX. COpT, MOpOJa, ITAMM.



3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieAcTBeHHOM m3meHunBocT H. M. BaBuiosa, ero
3HaYEHUE JIJISl CENIEKIIMOHHON PadOoTHI.

Metoasl  ceneKMOHHOM paboTbl. VCKycCTBEHHBIM  OTOOp: MAacCOBbII U
UHAMBUYAJIbHBIN. JTanbl KOMOMHAIIMOHHOM ceneKuuu. McnbITanue npou3BoauTeNei mo
noToMcTBy. OTOOp MO T€HOTUITY C TOMOIIBIO OLEHKH (PEHOTUIIa TOTOMCTBA U OTOOp MO
TEHOTUIY ¢ momoulpto ananusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKITMOHHOW paboThl. PaguanuoHHbI 1
XUMUYECKUA MyTareHe3 KaK HMCTOYHMK MyTalui Yy KyJbTYpHBIX (DOpM OpraHusmos.
Hcnonb3oBaHne TE€HOMHOIO peJaKTUPOBaHUS M MeToAoB pekomMOuMHaHTHBIX JHK s
NOJIyYEHHUSI UICXOTHOTO MaTepHUaa sl CEJIEKIUU.

[lonyuenne monumiuounoB. BHyTpuBmaoBas rubpunusanus. binskopoacTBeHHOE
CKpelllMBaHue, uiu WHOpuauHT. HepoacTBeHHOE CKpeuBaHUe, WIA ayTOPUIUHT.
I'erepo3uc u ero npuuuHbl. lMcnosib3oBaHHWE TreTepo3uca B cenekiuu. OtnanéHHas
rubpuauzanus. Ilpeogonenune Oecruiogusi MEXBUIOBBIX T'HOpUIoB. JlocTmxeHuUs
CEJIEKLIMU PACTEHUI U JKUBOTHBIX. «3e1E€HAs peGoNIOYUsL).

CoxpaHeHHe M HM3yYE€HHE TE€HETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUH M MX
OUKUX POIWYEH JUis CO3JaHMsI HOBBIX COPTOB M THUOPHUIIOB CEIbCKOXO3SIIICTBEHHBIX
KyJabTyp. MH3yuenue, coxpanenue u ynpasieHue 2eHemudecKumMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX — HCUBOMHLIX 8  YeNaxX  VIVYULeHUs
CYWecmeyowux U COo30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM Hucie ¢
NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUYHBIX UCCAe008AHUU, Nepedosblx uoel U
NepCneKmuBHbIX MexHoI02Ul.

JdeMoHCcTpauu

[Toptpetsl: H. . BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIlykbsineHko,
b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmumpsr u cxembl: «LIeHTpBI MPOMCXOXKIEHUS W MHOTr0OOpasusi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHMX pPSIOB B HACIEICTBEHHOM W3MEHYMBOCTIY,
«Metopapl cenexkuumn», «OTnanéuHas rudpuauzanus», «MyTrareHes».

Jlabopatopnasi padora «l3yueHue COpPTOB KYyJbTYPHBIX PACTEHHM M IOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

IKeKypeusi « OCHOBHBIE METOJBI U JOCTHXKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTAaHIIMIO, MJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B
TEIUIMYHOE XO03SHCTBO, B 1a00PaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/I0rus U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, UCTIOIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3Mbl, UX XapaKTepUCTUKA. TpaauunoHHas OMOTEXHOJIOTHS: XJIeOoneYeHue,
MOJIy4€HHUE KHCIIOMOJOYHBIX MPOAYKTOB, BHUHOAENIHE. MUKPOOHONIOTMUECKUNA CHUHTE3.



OOBbeKThl MUKPOOMONIOTUYECKUX TexHoJorui. IlpousBoAacTBO Oenka, aMHHOKHUCIOT U
BUTAMHHOB.

Co3aHue TEXHOJOTMH M HWHCTPYMEHTOB LEJIEHANPABICHHOIO W3MEHEHUS H
KOHCTPYUPOBAHUS T'€HOMOB C LIEJBIO IIOJYyYECHHs] OpPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEpKalIUX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKHUE ITYTH.

Knerounas wumxenepus. Meronpl KyJIbTypbl KIE€TOK M TKAaHEW pAacCTeHUM U
KUBOTHBIX. Kprobanku. ComaTuueckasi THOpUAN3AIUS U COMAaTUYECKUN dMOPHUOTEHE3.
Hcnonb30oBaHue ramiouioB B CEIEKUUU pacTeHuu. [lonyuenHue MOHOKIOHANbHbBIX
anmumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOAUKIOHANLHBIX AHMUMENL 8 MeOuyuHe.
HcKyccTBEHHOE  OIUIOAOTBOpPEHUE. PEKOHCTpyKIMs SAHWLEKIETOK W KJIOHHPOBaHUE
KUBOTHBIX. MeTo[ TpaHCIUIAHTAUMHU SA€p KIETOK. Texwonoeuu 0300po6neHus,
KYIbMUSUPOBAHUS. U MUKDOKIOHANILHO20 — PASMHONCEHUS  CeNbCKOXO3AUCMBEHHbIX
KyJbmyp.

XpoOMOCOMHass W T€HHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHCcTpyupoBanue pexkomOuHantHeix JHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHK€HNsS U NMEePCHEKTUBBI XPOMOCOMHOW M T€HHOW WHXEHEPUH. DKOJIOTHYECKUE U
ATUYECKHE MTPOOIEMbI T€HHOW NHKEHEPUH.

Menunuackue OunorexHonorun. I[loctreHomuas 1udpoBas wmemauiuna. [IL[P-
AMarHocTuka. MeTtaboJOMHBIN aHaIM3, TEHOLIEHTPUYECKUI aHaJIu3 MPOTEOMa YEJIOBEKa
JUIsl OLIEHKHM COCTOSIHMSI €r0 3J0pOBbs. MCmosib30BaHKME CTBOJIOBBIX KJIETOK. TaprerHas
Tepanus paka. 3D-OuoummHkeHepuss Ui pa3pabOTKH  (PyHAAMEHTaIbHBIX OCHOB
MEIUUUHCKUX TEXHOJIOTMM, CO3JaHUsl KOMIUIEKCHBIX TKAaHEH COYETaHUEM TEXHOJIOTHMH
TpEXMEpHOro  OWONpHUHTMHIa W ckKapdonaauHra Ui peweHus  3az1ad
NEPCOHAIM3UPOBAHHON MEAMIIVHBI.

Coznanne BEKTOPHBIX BaKIMH C IENbI0 00ecredeHnss KOMOMHUPOBAHHON 3allUTHI
oT BO30yauTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
¢yskuuonupoBanust PHK-comepxkamnx BHpycOB, BbBI3BIBAIOIIUX 0CO00 OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpanumn

Tabmumsr u cxembl: «Vcnonapb30BaHME MHUKPOOPTaHU3MOB B  MPOMBIILIEHHOM
IIPOU3BOACTBEY, «KiieTouHas nHKeHepus», «[ eHHass HHXKXEHEepUsD».

JlabopaTopHasi pabora «/3yueHre 00bEKTOB OMOTEXHOIOT UMD,

IIpakTHyeckas padora «llosydeHre MOJTOYHOKUCIBIX IIPOTYKTOBY.

Jkckypeuss  «buoTexHONOrMs  —  BaKHEWIas  MPOW3BOAUTENbHAs  CHUJa
COBpPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTRO)».

11 KIIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJIOIMOHHBIX MPeEACTABJICHUI B O0MOJIOTHH



OpomonnoHHasa teopus Y. Jlapeuna. IIpeanocsiiku BOZHUKHOBEHUS JapBUHU3MA.
JKuzHb u Hay4dHas nestensHOCTh Y. /lapBuHa.

JIBroxyme cuibl 3BogouMH BUIOB 1mo Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTb
Pa3MHOKEHHUSI OPTaHNU3MOB, HACJIEACTBEHHAs] N3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBINA 0TOOD).

Odopmenne cunteTnueckor Teopun sBomtonuu (CTD). HelitpanpHas Teopus
sBosoind. CoBpeMEeHHas HBOJIIOLMOHHAS OMONOTHs. 3HAYEHHE SBOIOIMOHHON TEOpHH
B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. KroBbe,
Y. HapsuH, C. C. UetBepukos, W. U. lImansraysen, k. Xonaein, /1. K. benses.

Tabmumsr 1 cxemsl: «Cucrema xuBoid npupoasl (o K. Jlunuero)y, «Jlectauia
KUBBIX cymecTB (mo Jlamapky)», «MexaHusm (GOpMUPOBAHUS NPUCIIOCOONEHUN Y
pacTeHuid M XUBOTHbIX (mo Jlamapky)», «Kapra-cxema mapuipyra myrtemectBust Y.
Hapeunay», «Haxoaku Y. [lapBuna», «®opmbl 00pbObI 3a cymiecTBoBaHuE», «lloposs
rony6eit», «MHorooOpasue KyJabTypHBIX (opMm KamycTel», «llopomsl momamrHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BumoB (mo Y. [lapsuny)», «Cxema
COOTHOIIICHMS JBIXYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IIOJIOKEHUS CUHTETHYECKOU
TEOPHH IBOJIIOLUN.

Tema 2. Mukpo3BoIIOLMS U €€ pe3yabTaThl

[Tonymaumst Kak 3JaeMeHTapHas eauHuua 3Boronuu. COBpEMEHHBIE METOJIbI
OLIEHKHM T€HETUYECKOro pa3Hoo0pa3usi U CTPYKTYphI nonyisuuil. lMizmMenenue renodonaa
NOMYJISAUMNA KaK JJIEMEHTAapHOE HBOJIIOLMOHHOE SBJIEHUE. 3aKOH TI'€HETHYECKOIrOo
paBHoBecus Jx. Xapau, B. BaitnGepra.

DneMeHTapHbIe (PaKTOPhI (IBMXKYIIME CUJIbI) SBOMIONMH. MyTaIllMOHHBIM MpoIecC.
KomOunatuBHast wu3MeHunMBOCTh. [Ipeiid reHOB — ciyuyailHble HEHAIPaBICHHBIC
W3MEHEHUsI 4YacTOT ajuieie B nomyisauusx. O@dekt ocHoBarend. Igpgexm
oymuiiouno2o copaviwika. CHUdCeHue 2eHemuyecKo20 pasHooOpasus: npuduHvl U
cneocmeus. Ilpossnenue 3gpgpekma Opetigha 2eHo8 6 OONLWUX U MATLIX NONYAAYUSIX.

Murpanun. N3omsanus MO JISLUN: reorpaduueckas (mpocTpaHCcTBEHHAas),
Oounonornyeckas (penpoyKTUBHAS).

EcrectBennbiii  oTOOp — HampaBiasomui  ¢daktop  dBomonud.  Dopmbl
€CTECTBEHHOTO otOopa: JBHOKYLIUH, CTaOMIIU3UPYIOLLIUHA, pa3pbIBaOLINN

(nm3pyntuBHbiit). [lonmoBoit oTO6op. Bo3HHMKHOBEHHME U  3BOJIONUS  COLMAIBHOTO
MOBEJEHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OpraHHU3MOB KaK pe3yabTaT MHUKPOIBOJIIOLUH.
Bo3HukHOBEHHE MNpUCIOCOOIEHUM Yy OpraHu3sMoB. ApoMopQo3bl U HAUMOAJANTALMH.
[Ipumepsl mpucocOOIeHU y oOpraHu3MoB: Mopdonoruueckue, (pU3NOIOrUYECKHe,
onoxumuueckue, noseneHdeckue. OTHOCUTENBFHOCTD MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.



Bun, ero «xpurepum u cTpykTypa. BumooOpasoBaHue Kak  pe3yibTar
MUKpOdBOIOIMU. M3omsamust — kimodeBor Gaktop BumooOpaszoBanus. [lytu u crmocoObl
BUI000pa30BaHUs: aJUIONIaTPUYECKOE (reorpaduueckoe), CUMIIATPUYECKOE
(?KOJIOTHYECKOE), «MTHOBEHHOE» (MOJUIIONAN3AIMS, THOpuau3amus). JmuTenbHOCTh
ABOJIIOLIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMUPOBAHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BoMOLIMOHHONW OHOJOTHMM B pa3paboTKe HAyYHBIX METOJOB COXPAHECHUS
O0nopazHooOpa3usi. MHUKPOIBOJIOLUS UM KOJBOJIOIMS TapasuTOB M HUX XO35EB.
Mexanu3Mbl HOPMUPOBAHUS YCTOMUHUBOCTH K aHTUOUOTHKAM U CITOCOOBI OOPHOBI ¢ HEM.

JdeMoHCcTpanuu

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

Tabmuibr 1 cxembl: «MyTanmoHHas U3MEHUYUBOCTHY, «[lOMyNsSIIMOHHAsT CTPYKTypa
Buma», «Cxema mposBiIeHUs 3aKkoHAa Xapau—BaiinOepra», «JIBwxymiue CuIbl
HBOJIIOIUNY»,  «OJKOJOTUYECKass  M30JsLUsS  MOMyJsUUiA  ceBaHCKoM  (dopenny,
«['eorpaduueckas H30JALMUSA JIUCTBEHHUIBI CUOUPCKOW W JIMCTBEHHUIBI JTAypCKON»,
«IlonmynsIMOHHBIE BOJIHBI YUCJIEHHOCTH XHWIIHUKOB M KepTB», «(Cxema JeHCTBHUS
€CTeCTBEHHOT0 oTOopay, «Dopmbl O60pbrObI 3a cymiecTBoBaHue», «HaycTpuambHbIN
MenaHu3zM», <« KuBble uckomnaembiey», «IIOKpOBUTENBCTBEHHAs OKpacka >KHUBOTHBIX»,
«lIpenynpexnaromas  OKpacka  KUBOTHBIX», «DH3MOJOTMYECKUE  aJanTalumny,
«IIpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Bugay», « Bumapi-
nBoiHukm», «CTpykTypa Buma B mpupoae», «CrnocoObl BHI000pa30BaHUs»,
«l"eorpaduueckoe BHIOOOpa3oBaHHE TPEX BUAOB JIAHJBIIICH», «IDKOJIOTHYECKOE
BUI000pa3oBaHue BHUAOB CHHHID, «[lomummonasl pactenuit», «KamycTHo-peneuHblit
THOPHIY.

O6opynoBanue: TepOapuy pPACTCHUM, KOJJICKIIMM HACEKOMBIX, 4ydeja MTHUI[ U
3Bepell ¢ MpUMepaMH Pa3IUYHbIX MPUCHOCOONIEHUM, yydyena NTUI[ U 3Bepeil pa3HbIX
BUJIOB, repOapuu pacTeHUM OJIM3KUX BUIOB, 00pa30BaBLINXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHasi pa6ota «BrlsiBlieHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlabopaTopnass pabora «lIpucnocoOneHusi OpraHu3sMOB M HUX OTHOCHTEIbHAs
[EJIECO00PA3ZHOCTHY.

JlabopaTopnasi pabora «CpaBHEeHHE BUAOB IO MOP(POJIOTHIECKOMY KPUTEPHUIO.

Tema 3. Makpo3BOJIIOLMS U €€ pPe3yJibTAThI

Mertoapl u3ydyeHuss Makpo3BoJIOUMU. [lameoHTONOrnyecKkue MeToAbl H3YyUYECHUS
sBoonnu. [lepexonupie Gopmbl 1 PUIIOTEHETUUECKUE PSAIbI OPTAaHU3MOB.

buoreorpaduyeckue mMeToasl uzydeHus 3Boronuu. CpaBHeHue (Guopbl U (QayHbI
MaTEpPUKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emiau. Buabl-sHIEeMUKH |
PEUKTBL.

OMOpHOJIOTUUECKME U CPaBHUTEIBHO-MOP(OJIOTMYECKUE METOAbl  H3Y4YEHUs
BOMIOLMHU. ['€HeTHYeCKME MEeXaHU3Mbl JBOJIOLMU OHTOIEHE3a M  MOSBJICHUS



ABOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE W aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIE
OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKHE, OMOXUMHUUIECKIE U MAaTEeMAaTHUECKHE
METO/Ibl U3y4YEHUS 3BOIIOIMU. ['oMosioruunbie reHbl. COBpeMEHHBIE METObI MOCTPOEHUS
(UIOreHEeTUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUX U SBOJIIOIUS TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (TIpaBWja) OHBOMIONUU. [IpunHyun cmenvl @OYHKYULL.
HeoOpatumocTts »Bomonmu. ApjanTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JdeMoHCcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. ['ekkenb.

Tabmumpsr u  cxembl: «DUIOTEHETUYECKUH psAl  JOWAAN», «ApPXEONTEPUKCY,
«3Bepo3yoOnie suiepbl», «Crerouedainbl», «Punnopute», «CeMeHHbIE MaOPOTHUKN,
«buoreorpaduueckue 30861 3eminy, «JIpeid KOHTUHEHTOBY», «PenukTh», «HauanbHbie
CTaAuy SMOPUOHAIBHOIO PA3BUTHS TO3BOHOYHBIX JKMBOTHBIX», «[ OMOJIOTMYHBIE H
aHAJIOTUYHBIC OpraHbl», «PynIuMEHTB», «ATaBU3MBIY, «XPOMOCOMHBIE HaOOPHI
YeloBeKa W IUMIaH3e», «l 7aBHbIE — HampaBieHUs  HBOMIOIUNY»,  «OO0mme
3aKOHOMEPHOCTH JBOJIOLIUNY.

O6opynoBanue: KOJUJIGKIIMH, repdapuu, MYJSDKM  MCKONAEeMbIX  OCTaTKOB
OpraHu3MOB, MYJSIDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYIUMEHTApPHBIX OpPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxo:kaeHue U pa3BUTHE )KU3HH Ha 3emJie

HayuHble TnoTe3sl NPOUCXOXKIECHUS KU3HU Ha 3emiie. AOHOreHe3 U MaHCIepMHUS.
JloHay4yHble TMpPEACTABICHUS O 3apOKICHUM KU3HM (KpeauuoHusMm). [‘umnoresa
IIOCTOSIHHOTO CaMO3apOXKJICHUSL XU3HU U €€ ompoBepkeHue onbitamu D. Penm, JI
Cnanmnannanuy, JI. [Tactepa. [IporcxoxaeHue sku3HU U aCTPOOHOIOTHA.

OcHOBHbBIE 3Tanbl HEOPraHWYECKOW »HBoonuu. [lnaHerapHas (reosioruyeckas)
ABOJIIONMSA. XUMHUYECKas HBONIONUSA. AOHOTE€HHBIM CHHTE3 OPraHUYeCKUX BEUIECTB W3
Heopranndeckux. Omnbir C. Mwuwmiepa u I'. HOpu. OOpazoBaHue NOJUMEPOB U3
moHoMepoB. Koanepsarnas rumoreza A. M. Onapuna, runoTe3a mepBUYHOrO OyJIbOHA
JIx. Xonnetina, renerndeckas runotesa ['. Mémrepa. Pubosumsr (T. Yek) u runoresa
«vupa PHK» V. 'un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopusa 3emsin u metonsl €€ n3ydyeHus. VckomaeMmble OpPraHMYECKHE OCTATKHU.
['eoxpononoruss u e€ wetoasl. OTHOCUTENbHAsT W a0CONIOTHAsE T'€OXPOHOJIOTHS.
I'eoxpoHoIOrnYecKas mKasa: 30Hbl, 3pbl, IEPUOJIBI, OXH.

Hauvanbuble sTanel opranmueckor sBotonuu. [losiBiieHME W 3BOJIIOLKS TMEPBBIX
KJIETOK. DBoJtouus Metradonu3Ma. Bo3zHukHOBeHUE NepBbIX AKocucTteM. CoBpeMEHHbIE
MUKpOOHBIE OUOIUIEHKM KakK aHaJIOI MEpBBIX Ha 3emiie cooluecTB. CTpOMaTOJUTHI.
[IpoxapuOThI U DYKapUOTHI.



[Ipoucxoxaenue 3yKapuoT (CUMOHMOTEeHE3). OBOJIOLHMOHHOE TMPOUCXOXKICHUE
BUPYCOB. [IpoucxoxneHrne MHOTOKJIETOUYHBIX OPTraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOINUU BBICHIMX pacTeHud. OCHOBHBIE apoMOpP(O3bI
pacteHui. Beixon pacrenuit Ha cymy. IlosiBlieHHE CIIOPOBBIX PACTEHUW M 3aBOCBAHUE
umu cyid. CeMmeHHble pacTenus. [IpoucxoxaeHnue HBETKOBBIX PACTEHUM.

OcHOBHBIE OTambl dBOJIONUUA KUBOTHOTO Mupa. OCHOBHBIE apoOMOPQO3bI
AKUBOTHBIX. BeHnckas dayna. KemOpuiickuil B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIIOB.
IlepBbie  XOpaoBble KUBOTHbIE. JKM3Hb B BOJE. OBOJIOIUSA O3BOHOYHBIX.
[Tpoucxoxnenne ampuodbuii u pentunuid. [IpoucxoxaeHrue MIIEKONMUTAIOMIUX W IITHII.
[Tpunnun xmroueBoro apomopdosa. OcBoeHHEe OECrO3BOHOYHBIMU W TO3BOHOUYHBIMHU
KUBOTHBIMH CYIIIU.

PazButue xu3HM Ha 3emiie MO 3paM U MEepUoJiaM: apxeil, MpoTepo30H, MaIeco30u,
Me3030M, KailHo30i. OOmas XapakTEepUCTHKA KJIMMAaTa U TeOJIOTHYECKUX IMPOIECCOB.
[TosiBeHne W paciBeT XapaKTEPHBIX OPTraHU3MOB. YTJI€OOpa3oBaHWE: €ro YCIOBHUS M
BIIMSIHUE Ha Ta30BbI COCTaB aTMOC(HEPHI.

MaccoBble BBIMHpPAHUSI — DSKOJIOTUYECKHE KpHU3UChl mpouutoro. llpuuussl u
CIEACTBUS MAacCOBbIX BbIMUpaHUWA. COBPEMEHHBIA OSKOJOTMYECKHM KPHU3HUC, €ro
ocobenHoctH. [IpoGaema coxpanenus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHass CHCTeMa OpraHudyeckoro wmupa. llpuHIunsl Kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHUUECKHE IPYIINbI OPTAaHU3MOB.

JdeMoHCcTpauu

[Toptpers: ®@. Pemu, JI. Cnamwtanuanm, JI. ITactep, 1. . Meunukon, A. M.
Omnapun, Ix. Xongenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuubr n cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Ilactepa mo
U3YUYEHUIO CaMO03apoKJeHus ku3Hm», «Cxema onbita C. Mwmepa, I'. FOpu», «3Iramnbl
HEOPraHUYEeCKOM HsBoouun», «l'eoxpoHonornyeckas mkanay, «HayanbHble 3Tamnbl
opraHudeckoil sposonun», «Cxema o0pa3oBaHUsI JYKAPUOT MYTEM CHUMOUOTEHE3a»,
«Cuctema xuBOM mpuponsl», «CTpoeHue Bupyca», «ApoMopdo3bl pPACTEHUI»,
«Puanoputey, «OIHOKIETOYHBIE BOAOPOCITN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«Mxn», «ITanopoTHukN», «['0T0OCEMEHHBIE pacTeHus», «OpraHbl IBETKOBBIX PACTEHUN,
«Cxema pa3BUTHS >KHUBOTHOIO MHPa», «ApoMopdo3bl KUBOTHBIX», «IIpocreiimuey,
«KuI1eyHOnoNnoCTHBIEY, «IInockue 4EepBUY, «YUIEHUCTOHOTHEY, «PbIOBDY,
«3emHoBoAHbIeY, «IIpecmbikaromuecs», «lltuipyy, «Miekonutatommue», «Pa3Butue
KU3HU B apXEUCKOU 3pe», «Pa3BuTHE KU3HU B IPOTEPO3OUCKON dpey, «Pa3BuTHe KU3HU
B IMAJICO30MCKOM 3pey», «Pa3BUTHE XU3HU B ME3030UCKOU 3pe», «Pa3BuTue >XU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repdapun pacTeHU Pa3IMYHBIX OTIEJIOB, KOJUJIEKIIMH HACEKOMBbIX,
BJIAKHBIE TMIPENaparbl KWBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIWHA HWIIIOKOXKHX,



CKEJIEThI I03BOHOYHBIX KMBOTHBIX, Uydesia ITUL] U 3BEPEil, KOJUIEKIIMH OKaMEHEJIOCTEMH,
MTOJIE3HBIX MCKOIAEMBbIX, MYJISDKM OPIrAaHUYECKUX OCTATKOB OPTraHU3MOB.

BupryaabHas naboparopHas padora «MoxenupoBanue onbiToB Mumepa—tOpu
N0 W3Y4YCHHI0 a0MOT€HHOI0 CHHTE3a OpPraHMYECKUX COCJAMHEHHN B MEePBUYHOM
atMocdepe».

JlaGopaTopnas padora «/3yueHue M ONMUCAHUE MCKOIMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOB).

IIpakTnueckasi padora «l3yyeHne ocoOEHHOCTEH CTPOCHMS PACTCHUN pPa3HBIX
OT/ZICJIOBY.

IIpakTuyeckas pabGora «/3ydyeHne OCOOCHHOCTEH CTPOEHHUS MMO3BOHOYHBIX
AKUBOTHBIX».

Tema 5. IIpoucxoxaeHne 4ea0BeKa — aHTPONOIeHe3

Paznensl 1 3aqaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTHH.

CraHoBieHuE TPEACTABICHUM O MPOUCXOXKIACHUU 4YEJIOBEKa. PenuruosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo 4yenoBeka C JKUBOTHBIMU. (CHCTEMAaTHYECKOE ITOJIOKEHUE YeJIOBEKa.
CBuIeTeNnbCTBA CXOACTBA YENOBEKA C >KMBOTHBIMH: CPaBHUTEIHbHO-MOP(OIOTHUECKHE,
sMOpHoIOornYecKue, (HU3NO0JIOTO-OMOXUMUYECKUE, MoBeAeHUecKkrne. OTinuns 4enoBeka
OT JKMBOTHBIX. [IpAMOX0XkKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIBHON CUCTEMBI.

JBmwxkymue cuiabl  (QakTopel) aHTPOMOreHe3a: OWOJOrMYecKue, COLUaIbHbIC.
CooTHollIeHrEe OMOJIOTUYECKHUX U COLIMAIbHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaauM aHTpomnoreHe3a. PaHHue 4YenoBeKOOOpa3Hble OOE3bsIHBI
(IPOKOHCYJIbI) W paHHHWE TOHTHABI — OOIIHME MPEIKH YeTOBEKOOOpa3HBIX 00€3bsiH U
mojeld. ABCTpPaJIONUTEKH — JABYHOTME MNPEAKH Jrojed. YenoBeK yMelblil, IepBble
W3TOTOBJICHHS] OpyAMM TpyJa. YeloBeK NPsSMOXOASAIIMN W IEPBBIM BBIXOJ JIIOACH 3a
npeaensl Appuku. YenmoBek reimenbOeprckuii — oOMMM MpeloK HeaHAEPTAIbCKOTO
YEJI0BEKA U YEJIOBEKA Pa3yMHOr0. YenoBeK HEaHIePTaIbCKUI KaK BUJI JIFOJIEW XOJIO0IHOTO
KIrMaTta. YenoBeK pasyMHBIM COBPEMEHHOI'O THIIA, JEHHCOBCKHM YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 npeneiamu Adpuku. [laneorenerrvka u najaeoreHOMHUKa.

DOBOMIOIUST COBPEMEHHOTO 4eNoBeKa. ECTecTBEHHBI OTOOp B  MOMYJSIUSAX
yenoBeka. MyTanMoHHbIN nipoliecc U noaumopdusM. [lonmynsiroHHbIe BOMHBI, Jpeid
Ie€HOB, MUTpanus U «3(PPeKT OCHOBATEINS» B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.

UYenoseuyeckne pacel. [lomstue o pace. bosbmme pacel: eBponeouaHas
(eBpasuiickasi), aBCTpaJIO-HErPOUJIHAS (PKBATOpHUAbHAsA), MOHTrOJOHAHAs (Aa3UaTCKO-
amepukaHckasi). Bpemss u myTH pacceneHuss 4yenoBeka 10 IuaHere. EAMHCTBO
yenoBeueckux pac. HaywyHas HecocTtoATenbHOCTh pacusma. IlpucnocobiieHHOCTh
YeJIoBeKa K pa3HbIM YCIOBUSM OKpY’Karoliei cpenbl. Biausinue reorpaduyeckoit cpeabl u
npeiida reHoB Ha MOPQOIJIOTHUIO ¥ (PU3UOJIOTHIO YETOBEKA.



MexaucCIUIIMHApHBIE METONbI B (M3UYECKOW (OMOJIOTHUECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAs AHTPOIIOJIOTHS. M NAJ€OaHTPONOJOrUs YEJIIOBEYECKHX MOIYJISIIUM.
buocoumansHele uUCCIENOBaHWsS NPUPOABI dYesoBeka. lccnenoBanume KOIBONIOLNAU
OMOJIOTUYECKOTO U COI[MATBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

IToptpetsr: Y. lapsun, JI. Jluku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmumpsl 1 cxembl: «MeToIbl aHTPOMOJOTUNY», «[ OMIOBHOW MO3T YelOBEKay,
«YenoBekooOpazHbie 00e3bsiHBDY, «CKeNeT YelIoBeKa U CKeJeT MMUMIaH3e», « Py uMeHThI
U aTaBU3MbD), «/IBHKyIIME CHIIBI aHTPONIOTEHE3A», «IBOJIIOUUOHHOE IPEBO YEIOBEKA»,
«ABcTpanonutek», «HenoBek ymenbli», «YHeloBek MNpsMOXoAsuuiny, «JleHncoBCKui
yenosek» «Heanpepranpup», «KpomanboHup, «lIpeakm uenoBeka», «Irarbl
ABOJIIOLIMM YEJIOBEKA», «Packl uenoBekay.

O6opynoBanue: MyJIsKM OKaMEHEJNOCTeH, MPEeIMETOB MaTepHAIbHOM KYJbTYpPhI
pEeAKOB 4YesoBeKa, pernpoaykiuu (dotorpaduu) kKapTUH C MHUGDOJOTHUECKUMH U
OMONMENCKUMHU  CIOKETaMU  TPOUCXOXKIEHUS  dYeloBeka, (Qororpadum  HAXOMOK
MCKONIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb YEpena YEIOBEKA U deperna
IIMMIIAH3€, MOJEJb KHCTH 4YEJIOBEKA W KUCTH IIMMIAH3E, MOJEIM TOpCa IpPEIKOB
YEJI0BEKA.

JlaGopaTopnasi pa6ora «l3yueHne oCOOCHHOCTEH CTPOEHHUS CKeJieTa YeJIOBEKa,
CBSI3aHHBIX C IIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue 3K0JIOrMYECKUX aJallTallid YETOBEKa.

Tema 6. Jxosoruss — HayKa O B3aUMOOTHOLIEHHMSIX OPraHUu3MOB WM
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KAKLIeH cpeaou

3apokaeHue U pa3BUTHE HKOJoTuM B Tpyaax A. I'ymOonbara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znenbl v 3amauu 5KOJOTHH.
CBs13b 3KOJIOTHH € APYTUMH HayKamHu.

Meronbl skosoruu. IloneBble HaOMIOAEHUS. ODKCIEPUMEHTHI B DKOJIOTHH:
npUpoAHbIEC U TabopaTopHbie. MoenpoBaHne B SKOJOTUA. MOHUTOPUHT OKpY KarOIIeH
CpEeIbl: TOKAJIbHBIN, pErMOHAIBHBIN U TJ100aTbHBIN.

3HaueHHE DKOJIOTMYECKUX 3HAHUM Ul 4elIOBEKa. DKOJOTHYECKOE MUPOBO33PEHHE
KaKk OCHOBa CBfA3€M 4YeJIOBeYecTBa C Ipuponoud. PopMHUpOBaHHE HKOJIOTUYECKOU
KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEIECHUS.

JdeMoHCcTpanuu

[Toptpetsr: A. I'ymbomsar, K. @. Pynse, H. A. Ceseprios, O. ['ekkens, A. Tencnu,
B. H. Cykaués.

Tabmuubr u  cxembl: «Paznensl skonorumy, «Metoasl skomorum», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI.

JlaGopaTopHasi padora «/3yueHne METOIOB SKOJIOTHYECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmsbl U cpea 0OMTaHUSA



Okojoruueckre (aKTopbl U 3aKOHOMEpPHOCTH wux aeWctBusa. Kiaccudukanms
HKOJIOTUYECKUX (PaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHele. OOmue
3aKOHOMEPHOCTH JIeHCTBUSL dKosornueckux QaxrtopoB. IIpaBuno wmuuumyma (K.
npenrens, [O. JIubux). TonepaHTHOCTb. OBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTraHU3MBI.

Abuotnueckue ¢akrtopbl. CBeT Kak 3KojJormueckuit Qaxrtop. JleWcTBrue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTPAa Ha OPraHU3Mbl. DKOJOTHMYECKHUE TPYMMbl PACTEHUN U
’KUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUrHabHas poJib cBeTa. POTONEPHOAN3M.

Temnepatypa kak sxosorundeckuil ¢pakrop. JleiicTBue TemnepaTypsl Ha OpraHU3MBI.
[ToMKunOTEpMHBIE W TOMOMOTEPMHBIE OPIraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHU3MBI.

Bnaxnocte kak skonoruueckuit  ¢aktop. IlpucmocoOnenust pacteHuit K
nojaepxaHuo BogHoro Oananca. Kiaccugukanus pacTeHHl O OTHOILLIEHUIO K BOJE.
ITpucnocoOaeHust JKUBOTHBIX K M3MEHEHHUIO BOJITHOTO peXHUMa.

Cpenbl  oOuTaHWsl OpraHMW3MOB: BOJHAs, HAa3eMHO-BO3YIIHAs, I[OYBEHHAs,
riyOWHHAs MOJIMOYBEHHAs, BHYTpUOpPraHu3MeHHast. OU3NKO-XUMUYECKHE OCOOCHHOCTH
cpen obuTaHus opraHnu3MoB. [Ipucrnoco6nenns opraHu3MoB K )KM3HU B Pa3HBIX Cpe/iax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CYyTOYHBIE U T'OJUYHBIE
puTMsbl. [Iprcrnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU.

Kuzuennsie ¢opmbl opranu3moB. [lonsitue o xu3HeHHOM (opme. Ku3HEHHbIE
dbopMbI pacTeHMii: JAepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJICTHUE TpPaBbl,
oJfHoJieTHUE TpaBbl. JKu3HEHHblE (OPMBI >KUBOTHBIX: THAPOOUOHTHI, I'€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue dakTopsl. Bumabl OMOTHYECKHX B3aMMOJICUCTBUN: KOHKYPEHIIMS,
XHUIIHUYEeCTBO, cuMOno3 u ero ¢opmel. [lapazutusMm, Koomepauus, MyTyalusM,
KOMMeEHcanu3M (KBapTUPAHTCTBO, HaxjieOHu4YecTBO). Herpoduueckue B3anmoaecTBus
(Tonmmueckue, dopuyeckue, (padbpuueckue). 3HaUeHHE OUOTHYECKUX B3aUMOJICUCTBUI
JUI1 CYLIECTBOBAHUS OPraHu3MOB B cpelae oOurtanHus. [IpuHIMI KOHKYpPEHTHOTO
UCKITIOYECHHUSL.

JleMmoHCTpanun

Tabmumst u  cxembl:  «Okonornueckue (axkTopsl», «CBETOBOM  CHIEKTPY,
«OKOJIOTUYECKHE TpyNIbl >KMBOTHBIX I10 OTHOLIEHMIO K CBETY», «T€NIOKpOBHBIE
KUBOTHBIE»,  «XOJOJAHOKPOBHBIE  KUBOTHBIE», «DU3NOJIOTMYECKUE  aJanTaluu
KUBOTHBIX», «Cpebl 0OUTaHHsI OpraHU3MOBY, «buonornyeckue putMbl», «Ku3HEeHHBIE
dbopMBI  pacTeHHID, «Kusnennoie bopMbI KUBOTHBIX», «xocucreMa
IIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOro useca», «llemu nuTaHUs,
«XuiHuuectBoy, «llapasutuzmy», «KonkypeHuus», «Cumonos», «KommeHcanusm.

ObopynoBanue: repObapuu pacTEHUI U JKUBOTHBIX, PUCIOCOOJIEHHBIX K BIIUSHUIO
Pa3IMYHBIX JKOJIOTUYECKUX (PAKTOpPOB, repOapuu CBETOMIOOMBBIX, TEHETIOOMBBIX H



TEHEBBIHOC/IMBBIX PACTCHHUH, CBETONIOOWBBIC, TEHETIOOMBBIE MW TEHEBBIHOCIWBHIC
KOMHATHBIE pacTeHHs, TepOapuu ¥ KOJUICKIIMHM TEeIUIONMIOOUBBIX, 3UMOCTONKHUX,
MOpPO30YCTOMUMBBIX pAacTEHU#, 4dYydelna MNTULl M 3Beped, repOapuu pacTeHUil,
OTHOCSIIUXCS K rurpoduram, kcepoduram, Me30puTaM, KOMHATHBIC PACTCHUS JTaHHBIX
IPYIIN, KOJUIEKIIMU >KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpefax, repOdapuu U KOJUICKIIHH
pacTeHUH W KUBOTHBIX, OOJQJAIONIMX YEpPTaMH TPHUCIIOCOOJIEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUH JKW3HHM, TepOapuy U KOJUICKIIMM pPACTEHUH U S>KHUBOTHBIX
Pa3JIMYHBIX JKU3HEHHBIX (POPM, KOJIIEKIIMU >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMUYHBIX
OMOTHUYECKUX B3aMMOJIEHCTBHUSIX.

JlaGopaTopnasi pa6ora «BpisiBiIeHHE TPUCTIOCOOJEHUM OPraHU3MOB K BIIUSHHIO
CBETay.

JlabopaTopnasi pa6ora «BplsBiieHHEe TPUCTIOCOOTICHNN OPTaHU3MOB K BIIUSTHUIO
TEMIIEPATYPhD».

JlaGopaTopHasi pa6oTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HbIX MECT
00UTaHUSI.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE XapaKTEePUCTHKU momyssiuu. [lomynsamms kak Ouojorudeckas
cucrema. Posib HeogHOPOTHOCTH cpeabl, (U3NYECKUX OaphbepoB M 0COOEHHOCTEU
OuoJioruu BUJOB B (POpMHPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPhI IOIMYJISIIAM.
OcHOBHbBIE TIOKA3aTEIU MOMYISUUA: YUCIEHHOCTb, MIOTHOCTh, BO3pPACTHAsI U IMOJOBas
CTPYKTYpa, POXKIAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCThH, MUTPALIMSL.

OKOJoTMYecKasi CTpykTypa mnomyianuud. OIEeHKa YUCICHHOCTH MOIYJISAIUY.
JlnHamMuKa mnonyisluA W €€ peryjsiuus. DHOTMYECKHM TMOTEHLMA TMOIYJISALUH.
MopaenupoBaHue AWMHAMHUKH TONyJsiuud. KpuBble pOCTa YUCICHHOCTA MOMYJISIIIUH.
Kpusbie BepKkuBaHUS. Perynsmus 4ucaeHHOCTH TOMYJISIIANA: pOibh (DAKTOPOB, 3aBUCSIIIAX
Y HE 3aBUCSIINX OT IJIOTHOCTU. DKOJOTHUYECKHE cTpaTerun BUaoB (r- u K-ctparerun).

[TonsTtue 06 skoorHUecKoil Huile Buaa. MectooOuTtanue. MHOTrOMepHas MOJIEIb
skonornyeckor Humu Jx.M. XarumHcoHa. Pa3mepbl  3KOJIOTMYECKOM  HUIIU.
[ToreHunanbHas U peaTM30BaHHAS HULLIN.

Bun kak cucrema nomyssanuil. Apeansl BUA0B. Buabl U MX KU3HEHHbBIE CTPATErUU.
DKOJIOTrUYeCKIEe SKBUBAJICHTEI.

3aKOHOMEPHOCTHU TOBEACHUS W MUTpalUil KUBOTHBIX. buonornueckue WHBA3UU
4y>KEPOJHBIX BUJIOB.

JleMmoHCcTpanumn

IToprpet: Ix. . XaTunHCOH.

Tabmuiel W cXeMbl:  «ODKOJIOTHYECKHE  XAPAKTEPUCTUKU  TIOMYJISIIIUNY,
«ITpocTpaHCcTBEHHass CTPYKTypa mnomyjsiuuu», «Bo3pacTHele nmupaMuibl NOMYJISIIIAN,
«CKOpOCTh 3acesieHUs] TMOBEPXHOCTU 3EMJIM PA3JIMYHBIMU OpraHu3MamMu», «Mojenb
skonornyeckor Humm Jx. M. Xatuunnconay.



O6opynoBanue: repbapun pacTeHUH, KOJJICKITUH KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOneHust ceMsH pacCTeHUN K PacCEeNCHUIO.

Tema 9. Jkon0rust coodmecTB. IKOJIOrHIeCKHE CUCTEMBI.

Coo0mectBa oprann3mMoB. buorienos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu
B OHOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. Jx. Tencnn). OyHKIIMOHAIBHBIE OJIOKH
OpPraHU3MOB B SKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHHU. Tpoduueckue uenu u cet. AGuorrueckue 0J0ku 3kocucTeM. [1oUBbI U Wbl B
skocucreMax. KpyroBopoT BEIIECTB ¥ OTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE MOKa3aTeau 3KOCUCTEMBI. buomacca u mpoaykius. DKOJOTUYECKUE
MUPAMUJIBI YUCEN, OMOMACCHI U SJHEPTHH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpotiku.  Daykmyayuu.
HampaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHbie U
BTOPUYHBIE CYKLIECCUM M WX MPUYUHBI. AHTPONOTE€HHBIE BO3JIEUCTBHUS Ha CYKIIECCHUHU.
Knumakcnoe cooOmiectBo. bruopasnoobpasue u moJHOTa KPyroBOpoTa BEIIECTB — OCHOBA
YCTOWYHUBOCTH COOOIIECTB.

[IpupoaHble 3KOCHCTEMBL. JKOocucmemvl 03€p U pek. IKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenel, nyCmbitb.

AHTpONOreHHbIE 3KOCHCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuus Mexay
AHTPOIIOTCHHBIMU U TIPUPOTHBIMH IKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. ['opoackas ¢mopa u
¢dayna. CunHaHTponu3amus ropojackoil ¢dayHbl. buonormyeckoe u XO3SIMCTBEHHOE
3HAUYEHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMS OCHOBHBIX B3aUMOJCHCTBUN OpPraHu3MOB B
akocucteMax. Ponb xackaonoeo sghghexma u 6u006-30ughuxamopos (kiouesvix u008) 6
@yukyuonuposanuu sxocucmem. IlepeHOC SHEPrUM M BEHIECTB MEXKIY CMEXKHBIMU
HKOCUCTEMaMHU. YCTOWYMBOCTh OPraHU3MOB, MOMYJSIUNA M DSKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOTIOTE€HHBIX BO3JIEHCTBUM.

Mexanuzmbl 68030eticmeus 3a2pA3HEeHUll PA3HbLIX MUNO8 HA CYOOPSAHUIMEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbI IKOJOSUUECKO20
HOPMUDOBAHUSL ~ AHMPONO2EHH020  6030eucmeus.  MeTogonoruss  MOHUTOpPUHIA
€CTECTBEHHBIX U AHTPOTIOTE€HHBIX IKOCUCTEM.

JdeMoHCcTpanuu

[Toptper: A. JIxx. Tencnu.

Tabmumpst u cxembl: «CTpyKkTypa OHOIIEHO3a», « DKOCHUCTEMA IUPOKOIUCTBEHHOTO
jecay, «JKOocHCTeMa XBOWHOro Jieca», «DyHKUHOHAIbHBIE TPYIIBI OPraHU3MOB B
skocucreMe», «KpyroBopor BemiectB B 3kocucteMey», «llemu murtanus (mactOuuHas,
JNETPUTHAS)», «IJKOJOTMYECKass TNHUpaMHAa Yucen», «IDKOJOrMYeckas MNupaMuia
ouomaccel», «JKoJoruyeckas mnupamuAa oSHeprum», «OOpazoBanue 0OosoTay,



«IlepBuunas cykueccusi», «BoccTaHoBneHue meca mocie Moxapay, «IKOcHUCTeMa
o3epa», «ArpoueHo3», «KpyroBopoT BeLIECTB M MOTOK 3HEPIUUM B arpoLEHO3e,
«IIpumepsl ypOOIKOCHUCTEM.

O6opynoBanue: repOapuy pACTEHUM, KOJJIEKIIMM HACEKOMBIX, yyuyeja MTUIl U
3Bepeil, repOapuu KyJIbTYpHBIX U AUKOPACTYIIMX PACTeHHUI, aKBapUyM KakK MOJIEJb
HKOCHUCTEMBI.

IpakTuyeckas padora «l3yuenue u onvcanne ypOOIKOCUCTEMBI.

Jlabopatopnasi padora «/3yueHue pa3HOOOpa3usi MEJIKUX  IOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKypcus « IKCKYpCHs B TUIIUUHBIN OnoreoiieHo3 (B 1yOpaBy, O€pe3HsIK, €IbHUK,
Ha CYXOJIOJIbHBIN UM ONMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypeusi «IKCKypcUs B arposKOoCHCTEMYy (HA TOoJie WJIM B TEIUIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocpepa — oOmermmanerapuas o0onouka 3emud, TJ€ CYIIECTBYET WIH
CyIllecTBOBaJia XW3Hb. Pa3BuThe mpeacraBieHumii o Omochepe B Tpymax 3. 3rocca.
Yuenune B. U. Bepnanckoro o 6mochepe. O6mactu 6uochepst u e€ cocraB. XKXuBoe
BelleCTBO Onocdepsl U ero GyHKIIUH.

3akoHOMEpHOCTH cyiecTBoBaHus Ouochepbl. OcobeHHOCTH Ouochepbl Kak
rnobanpHONM 3KocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopots
BCIIECTB M OMOTCOXMMHUYECKHE IHKIBI (Yyriiepoaa, a3oTa). PUTMUYHOCTH SIBICHUU B
ouocdepe.

3oHanbHOCTE OWochepnl. [lonstue o O6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOIHBIEC Jeca, CMEIIAHHbIE M HIMPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHbI, MYCTHIHHU,
TPOMMYECKHUE Jieca, BHICOKOTOpPhs. KimMart, pacTUTENbHBIA W KUBOTHBIA MHpP OMOMOB
CYILIH.

CtpykTypa U (PYHKIHUS >KMBBIX CHUCTEM, OLIEHKAa WX PECYpCHOTO MOTEHIMala U
ouochepHbIX PYHKIIUM.

JleMmoHCcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumsrt u cxembl: «l'eoceprr 3emnm», «KpyroBopor azora B mpupome»,
«KpyroBopor yriepoma B mpupoae», «KpyroBopor Kuciaopoaa B HPUPOIE»,
«KpyroBopoT Bozbl B mpupozae», «OcHOBHbIe Ouombl cymm», «Knumatudyeckue mnosica
3emnu», «TyHnapa», «Taiiray, «Cwmemannsii naecy», «lIIUPOKOIUCTBEHHBIN JECH,
«Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuii gecy.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OMIasi cpeaa

DKOJIOTUUECKHE KPU3HMCHhl U MX NMpUYUHBL. Bo3neiicTBue uenoBexka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenibl. OxpaHa Bo3ayxa. 3arpsisHeHUue BOJAHOU cpeabl. OXpaHa



BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJINMaTa.

AHTpPONIOT€HHOE BO3JICUCTBUE HA PACTUTENbHBIA M >KUBOTHBIA Mup. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO MHpa. OCHOBHBIE IPUHLHUIIBI OXpaHbl pupoabl. KpacHsie
kauru. Ocobo oxpansembie npupoaHsie Tepputopun (OOIIT). borannyeckue caibl U
300JI0THYECKHUE TTAPKH.

OCHOBHBIE MPHUHLMIIBI YCTOWYMBOIO PA3BUTHS 4YEJIIOBEYECTBA U  MPUPOJBI.
PannonansHOe TPUPOAOIIONB30BAHUE U COXPAHEHHE OHOJOTHYECKOro pa3sHooOpas3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJIOOAIBHBIX AKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH
COBPEMEHHOTO KPU3HCA U Er0 BEPOSITHBIE MOCIIECTBHUS.

Pa3zpuTne METOOB MOHUTOPMHIA PAa3BUTHs ONACHBIX TEXHOIEHHBIX ITPOLIECCOB.
Cucmemmbie uccnedo8anus nepexooa K pecypcocbepezaroujeti U KOHKYPEeHmMOoCHOCOOHO
aHepeemuxe.  buonocuueckoe  pasnoobpasue u  oOuopecypcvl.  Hayuomnanvnoie
ungopmayuonHvle cucmemol, obecneyusarowue 0OCmMyn K uHpopmayuu no coCmMosHuIo
omoenbHuIX 6U008 U dxocucmem. OCHOB8bI dKOpeaburumayuu dKocucmem u cnocooos
O0pvObL ¢ bUONOBpedcOenusMU. Pexoncmpykyus MopcKux u HA3eMHbIX 9KOCUCTNEM.

JleMmoHCcTpanumn

Tabmuubl U cxembl: «3arpsisHEHUE aTMoc(epbl», «3arps3HeHUE THIPOCPEpPHI»,
«3arpsizHenue mnouBbl», «llapHuKOBBI 3PPexT», «Ocodo oxpaHsieMble MNPUPOIHBIE
TeppuTOpUmn», «MOJENnu yrpasiasieMoro MUPa».

Oo6opynoBanue: ¢GoTtorpaduu OXpaHIEMBIX PACTCHHH W KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJarouuMucs MporpaMM CpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONIUMUCS POCCUNUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAMOOINpPEACNICHUI0, Haluuyue Momusayuu K OOyYEHUIO  OHOJIOTUH,
yenenanpagiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX ITIEHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauuue  NPABOCO3HAHUS  SKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBaXKEHHsI, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAcCleIuI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn ®epepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo Tmipeamera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOJCTBOBATHCA
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIbBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX UM MO3HABATENIbHBIX 3a]a4, BBITOJIHECHUH
OMOJIOTHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENLCKUX 3aJa4, YBaXKHUTEIbHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM N1€ATENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponnuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoja Poccuuy;

LEHHOCTHOE OTHOIIEHUE K MPUPOIHOMY HACIIEIUIO U MAMITHUKAM TPUPOJIbI,
JNOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BuUTHE OHOJOTUM, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAl[MI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIIAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOI0 0/1aroNoJIyYus:

NOHMMaHHE U pealu3alus 370pOoBOro M 0Oe3omacHOro odpasza JKU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH U OTHBIXa, peryisipHas ¢uznyecKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

IIOHUMAaHUE LEHHOCTH NPAaBWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30IacHOT0 MOBEEHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITENILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM Mpo(hecCHOHATBHON NESTENIbHOCTH, YMEHHE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHY€CKOI0 BOCIIUTAHMSA

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJbTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM A
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pELICHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble NpU H3YYEHUM OHOJIOrHU
3HaHWA M YMEHHUS IpPU PEIIEHUH MpoOJieM, CBA3aHHBIX C PalUOHAIBHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);

aKTUBHOE HENpPHUATHE JEHUCTBUM, TNPUHOCAIIUX Bpel  OKPYKAIOLIECH
IPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;



HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKON KYJIbTYpHI,
OTIbITa JESITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBAThCSA MMH B TO3HABATENIbHOM, KOMMYHHUKAaTUBHOW M COLIMAJIbHOU
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH JESITeIbHOCTH 3KOJIOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJOre
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEPILIEHCTBOBAHUE S3BIKOBOM W YHUTATENbCKOM KYJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIOABMH U MMO3HAHUS MUPA;

NOHMMaHHE creuu(UK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GbopMHpPOBaHUN PALMOHATBFHOTO HAYyYHOT'O MBIIUICHUS, CO3/IaHUM II€JI0OCTHOTO
NpeACTaBIeHUS 00 OKpY’)KalolleM MHpe KaKk O €IMHCTBE IPUPOIbI, YeJOBEKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0ecrieueHHsi HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/aHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrWM, CHOCOOHBIX pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOMCKA MyTeH BBHIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  mepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCITIOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHMHM OHOJOTMYECKHMX 3HAaHUM B LEJIX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydYaromuxcs, Gpopmupyemon
pY U3y4YeHUH OHOJIOTUY;

NOHUMaHHE CYIIHOCTH METOJOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMS JIs aHajau3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LEJIbI0 MOJIyUYeHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTMYECKUE 3HAHUS IS
pelieHust npo6sieM B peaabHbIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAaHHE I[IEHHOCTH HAy4YHOU JEesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO M UCCIIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYAJIBbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMU IO OHMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yyeOHOoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble s (OPMHPOBAHUS MHUPOBO33PEHUST OOyUYaIOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
cucTeMa, HayuHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue,  HaONOJeHHe, M3MEpPEHUe, OKCIEPUMEHT U JIpyrue);
YHUBEpPCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBEIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GYHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
IIO3HABATEJILHON U COLUAIIBHON MPAKTHUKE.

B pesynapraTte wW3ydeHuss OWONOTMM HA YPOBHE CpEAHETO OOIIero
obpazoBanusi y oOydyaromerocs OyayT chOpMHUpPOBaHbl  IO3HABATENIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JACHCTBUS, COBMECTHas
NEeSATEeITLHOCTD.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH yueOHBIMU NMO3HABATEeJIbLHbBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH MOHSATUAMH );

OTpENENATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIESIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SBIICHUIN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCYKIeHUs (MHAYKTUBHBIC, JI€IyKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencTtBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBS3CW M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pAa3jMyYHble BUABl JEATEIBHOCTH MO TMOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalnH, MPeoOPa30BaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YKCJIE MPHU CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThI AJS JOKa3aTeJbCTBA
CBOMX YTBEPXJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATHHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorundeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

mpUOOpETaTh OIBIT KCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckoM HHPOpMaLME: MPUMEHATh XUMHYECKHEe, (QU3nYecKue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amUTHl  WH)OpMmaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX c(pepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBITIOJIHEHUS TMpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, NMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH HJEH C TO3ULHWHA HOBW3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IIPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbHON
NEATEBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIIeHUs MpoOJeMbl ¢  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYyIuLUU B
pa3HbBIX O0JAaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJa/JeTh  HABBIKAMU  [MO3HABATEIbHOMW  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHUBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

OPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4EeOHOrOo mpeameTa
«buonorusiy Ha yrayOaE€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHUe
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosorm. OHM  BKIJIIOYAIOT:
cnenuduyueckue g OMOJIOTUM HAayYHbIE 3HAHMS, YMEHHS M CLIOCOOBI IEUCTBUM 1O
OCBOCHHIO, HHTEPIIPETAIIMN U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJTYYCHHUIO HOBBIX 3HAHUWA W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl NPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
KJaacce OIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHWK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB  MPUPOJBI UM  pEIIEHUH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJE€ POCCUICKUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAramlye OUOJOTMYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CAMOPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(knetounas teopus T. lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 meHTpax
MHOTO00pa3usi U MPOUCXOXKIEHUS  KYJIbTYPHBIX  pAacTE€HUU),  3aKOHbI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJIEHUS, YUCTOThI TaMerT,
HE3aBUCUMOTO HacienoBaHuss [. MeHgenss, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOU U3MEHUYMBOCTH H. . Basuiona), MPUHLMIIBI
(KOMITJIEMEHTapPHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACTATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTeHUil, >XKMBOTHBIX, YEJIOBEKa, IPOLECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTpPOPHOro TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpHOreHes3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTEeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJOBEKa M UX
GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanaMmu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

yYMEHUE BBISBIATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[y UCCIIEAYEMBbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBICHUSIMH, J€TIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIUpys Ieflb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3ybTaThl U ANaTh BBIBOJBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEeHHbIE  pe3yjbTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHMBATh AITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
ob0mactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiedt mpodeccrnoHalbHOMI
NEATETLHOCTH B O0JACTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEIBCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHX
npobyieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJle POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHUE BIAJIETh CUCTEMOW OMOJIOTMYECKMX 3HAHWMA, KOTOpas BKIIOYAET
ompezeNeHuss W TMOHHUMAaHHE CYIHOCTH OCHOBOMOJAralmux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (BHWJ, 3KOocHUCTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPUH
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boatounu, B.M. Bepnaackoro — o
onocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKON THpaMubl JHEPTruM), rumnotre3bl (rumoteza «vupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMM  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIIEPUMEHT), CIOocoO0aMy BBISBICHUS U
OIICHKH aHTPOTIOT'€HHBIX U3MEHEHHUI B MPUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHJOB, OHOTCOIICEHO30B,
IPKOCUCTEM H Omochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPUYECKOTO U CUMIIATPUIECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABMKYIIUX CHJI SBOJIOUUUA HA TreHO(MOHI MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, Yepel0BaHUsl HAMpaBIICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY NPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OoOWTaHus, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB pPa3HBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbI OOMTaHWMs, €IMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPaHEHUs MHOrooOpasus BUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECCTRA,;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKLy MCCIIEyeMbIMU OMOJIOTUYECKIMH MPOIIECCAMU U SIBJICHUSIMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBITMOJTHATh JIA0OpATOpHBIC W MpaKTUYecKue paboThl, COOII0IATH
npaBuiia npu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OIKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYNIHPYS Ielb HKCCICNOBaHUS, aHAIM3HPOBATh MOTyYEHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKON PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIEHWBATh TUMOTE3bI M TEOPHH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUIMHAX, MOCICACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JeSITEIIbHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHUH, CEILCKOTO XO3AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YIIyOJIATh TO3HABATEIbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodeccCMd W TPOJOHKCHHE
OMOJIOTHYECKOT0 00pa30BaHWs B OpraHHU3AIUAX CPEIHETO Mpo(hecCHOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 buonorus xak Hayka
2 JKuBbIe cUCTEMBI U UX U3YyUYEHUE
3 buonorus knerku 2 0.5
4 XuMuYecKasi OpraHu3aus KIeTKu 10
5 Crpoenne U GyHKIUHU KICTKU 8 2
6 OOMeH BelIeCcTB U NMpEeBpallleHUue SJHEPTUU B 9 |
KJIETKE
7 Hacnencreennas uadopmarus u 9 0.5
peanu3zanus €€ B KIETKe
JKU3HEeHHEBIN IUKIT KIETKA 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTAaHU3MOB 8 1.5
1 I'enernka — Hayka 0 HacJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HaCJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 ['eneTtuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorust u CHHTETHYECKAss OMOTIOTHUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/l Konrpoabnsie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| 3apokeHUE U Pa3BUTHE IBOJIOLHMOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTUN
2 MuxkposBomntonus U €€ pe3ysbTaThl 14 2
Makpo3BOIOLHS U €€ PE3YyIbTaThl 6
[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIOTreHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpeaou
7 OpranusMel 1 cpeia oOOUTaHus 1.5
DKoJ0Tus BUAOB U NOMYJISIIUNA 0.5
DKOJ0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CUCTEMBbI
10 Bbuocdepa — rimobanpHas sxocuctema
11 UYenoBek u OKpysKaromas cpea
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KoanuecTBOo 4acoB

Ne Kontpoar IIpakTn Hara DJIeKTpOHHbIe HU(POBbIE
Tema ypoka
n/n Bcero  HbIe YyecKue U3y4yeHusi  oOpa3oBaTesIbHbIE pecypchl
padoTshI padoThI
1 buonorus kak KOMIUIEKCHAsI HAYKa U KaK 4acTh 1 https://resh.edu.ru/subject/lesson/3827
COBPEMEHHOTO0 00IIIecTBa /
. https://resh.edu.ru/subject/lesson/3827
2 JKuBble cucTEMBI U X CBOWCTBA 1 /
https://resh.edu.ru/subject/lesson/5383
3 YpoBHEBas OpraHu3aLUs KUBBIX CUCTEM 1 /
4 Wcropust oTKpbITHS U U3ydeHUs KieTKH. KieTounas 1 https://resh.edu.ru/subject/lesson/5383
TEOPUS /
MeToabl MONEKYJIIPHOM U KJIETOYHON OMOJIOTHH.
[IpakTuueckas padora «3ydeHne MeTo10B _
N https://resh.edu.ru/subject/lesson/5383
5 KJIETOYHOM OHnonoruu (xpomarorpadus, 1 0.5 /
anekTpodopes, nuddepeHnnaaTbLHoe )
uentpudyruposanue, [TLP)»
. https://resh.edu.ru/subject/lesson/3827
6 XHUMHYECKUH COCTAB KIETKH 1 /
7 MuHepaabHbIE BEIIECTBA KIETKH, UX OMOJIOTHYECKas 1 https://resh.edu.ru/subject/lesson/3827
poIb /
Opranuyeckue BeecTBa KIeTKH — OeKH. _
https://resh.edu.ru/subject/lesson/3827
8 JlaboparopHas pabota «OOHapyKeHHEe OETKOB C 1 0.5 /
MOMOIIIbIO KAYE€CTBEHHBIX PEAKIIUI» }
9 CgoiictBa, Knaccudukanys U GQyHKIUN OEIKOB 1 https://www.youtube.com/watch?v=S




oHkTau2BUw%20list=PLgqU6VDvR
puoiTLeXcIBiRZ2JOh2BgbjUJ%20in
dex=1%20pp=1A0QB

https://resh.edu.ru/subject/lesson/3827

10 Oprannueckue BEeUIeCTBa KIETKU — YTIIEBObI /
https://resh.edu.ru/subject/lesson/3827
11 OpraHuyecKkue BeIecTBa KJIETKH — JIUTINIbI /
Hyxnennoseie kucnotsl. JIHK u PHK. JIaGopatopHas _
https://resh.edu.ru/subject/lesson/3827
12 pabota «MccnenoBanue HyKICUHOBBIX KHCIIOT, 0.5 /
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPraHU3MOBY )
13 Crpoenne u pyakuuu ATOD. Jlpyrue https://resh.edu.ru/subject/lesson/3827
aykneosuarpudocparsr (HTD) /
https://www.youtube.com/watch?v=S
14 CexsennpoBanue JJHK. Metoasl renomuku, oHkTau2BUw%20list=PLqU6VDvR
TPAHCKPUTITOMHUKH, IPOTEOMUKH puoiTLeXcIBiRZ2J0h2BqgbjUJ%20in
dex=1%20pp=iAQB
https://www.youtube.com/watch?v=S
15 M - oHkTau2BUw%20list=PLqU6VDVR
CTOAR! CIPYITYPHOR buomorin puoiTLeXcIBiRZ2J0h2BghjUJ%20in
dex=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/1587
16 Tunsl knetok. [IpokapuoTnyeckas KieTka /
17 CtpoeHue syKapuoTUYecKoi kieTku. [Ipaktuueckas 0.5 https://resh.edu.ru/subject/lesson/3827
pabora «M3ydeHne CBOMCTB KIETOYHON MEMOPaHBD» ’ /
. https://resh.edu.ru/subject/lesson/1587
18 IToBepXHOCTHBIN anmapar KJIETKU /
OnHoMeMOpaHHbIe OpraHou b KieTkh. [IpakTideckas _
https://resh.edu.ru/subject/lesson/3827
19 pabota «M3ydyeHne ABMKEHHS LUTOILIa3MbI B 0.5 /
PACTUTEIIBHBIX KJICTKAX» h
20 [TomyaBTOHOMHBIE OPraHOUbI KJIETKU: MUTOXOHIPHUH, 0.5 https://resh.edu.ru/subject/lesson/3827




mactuasl. Jlaboparopras padota «ccnenoBanue
IUIA3MOJIM3a U JeTIIIa3MOJTN3a B PACTUTEIBHBIX
KJIETKaX»

I~

https://resh.edu.ru/subject/lesson/3827

21 HemeMOpanHble opraHOU/IbI KIIETKH /
https://resh.edu.ru/subject/lesson/3827
22 Crpoenue u GyHKIUH s1Ipa /
CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK IYKapHOT.
23 JlaGopaTtopHnas pabota «M3yueHue CTpoeHus KIETOK 0.5
Pa3IUYHBIX OPTaHU3MOBY
ACCUMUIISITINS ¥ TUCCUMIIISALINS — JBE CTOPOHBI
24 meTabommu3ma. Tunel oOMeHa BemiecTs. JlaboparopHas https://resh.edu.ru/subject/lesson/2486
pabota «3ydeHne KaTaTuTHIeCKOH aKTUBHOCTH /
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WIM KaTaaasbl)»
DepMEHTAaTUBHBIN XapaKTep PEaKLUM KIETOYHOIO
)5 MeTabomm3ma. Jlaboparopuas pabora «3ydeHne 0.5
(hepMEHTAaTHBHOTO paCHICTICHUS IEPOKCHIA BOJIOPO 1A
B PACTUTEIHHBIX U JKUBOTHBIX KIIETKAX)
https://www.youtube.com/watch?v=S
26 Benku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI OHk‘Tau2BUV\"%201iSt:PLq.U6VDVR
puoiTLeXcIBiRZ2J0h2BgbjUJ%20in
dex=1%20pp=iAQB
27 ABTOTpOGHBII THIT OOMEHa BEIECTB
28 doTocuHTE3 https://resh.edu.ru/subject/lesson/3917/
29 XemocuHtes. JlaboparopHas padota «CpaBHEeHHE 0.5
POIeCCOB (POTOCHHTE3a U XEMOCUHTE3a»
AHa3poOHBIC OpraHu3Mbl. Buibl OpokeHusI.
30 JlaGopaTtopHnas pabora «CpaBHEHHE TIPOIIECCOB

6p0}KeHI/I$I W ObIXaHUA»




AdpoOHBIE OpraHU3MBbl. JTaMbl JHEPTETHUECKOTO

https://resh.edu.ru/subject/lesson/3827

31
oOMeHa /
https://www.youtube.com/watch?v=I
1 DHeprus MEMOPaHHOTO TPaJIueHTa TPOTOHOB. CHHTE3 KstGzYECKQ%20list=PLqU6VDVR
AT®: pabora nporoHHOit ATD-cuHTa3BI puoiTLeXcIBiRZ2J0h2BqbjUJ%20in
dex=7%20pp=iAQB
33 Peakiium MmatpudHOro CMHTE3a
https://www.youtube.com/watch?v=I
34 Toarc a - 3 PHK KstGzYECKQ%20list=PLqU6VDvR
PAHCKPHIILIAA — MATPIIHBIM CHHT puoiTLeXcIBiRZ2J0h2BqbjUJ%20in
dex=7%20pp=1A0B
35 Tpancnauus u e€ 3Tarnbl
36 Konupoanue amuaokucioT. Poss pubocom B
OnocuHTese OelKa
37 Opranuzanus reHoMa y NpoKapuoT U 3YKapruoT
https://yandex.ru/video/preview/1682
6423017993414382?texXt=BHICOYPOK
1%20k%20yueounky%62010%20Kxm1.
MonekynapHrle MEXaHU3MBI DKCIIPECCUU T'€HOB %620npod.Ouororus20nerpocosate
38 YIAp P Y 20path=yandex_search%?20parent-
JYyKapuoT reqid=1692270915987150-
14778449146126604163-balancer-
171leveler-kubr-yp-sas-163-BAL-
1012%20from type=vast
Bupycel — BHeksIeTOUHBIE (DOPMBI )KU3HU U ]
https://resh.edu.ru/subject/lesson/3939
39 oOnuratHble napa3utel. [Ipaktuueckas padora 0.5 /
«Co31aHrue MOJeNIu BUPyCa» B
40 Bupychsbie 3a0051eBaHus YeI0BEKa, )KUBOTHBIX, https://resh.edu.ru/subject/lesson/3939
pacTeHnii /
41 HanorexHom0oruu B OMOJIOTUH U MEIULINHE




42

JKU3HEHHBIA UK KIETKU

43 Marpuusnsiii cuate3 JJHK
44 Xpomocomsl. JlTaboparoprast pabota «3ydeHne 0.5
XPOMOCOM Ha FOTOBBIX MUKpOIIpenapaTax»
45 Jlenenue KISTKH — MITO3 ilttps://resh.edu.m/subiect/lesson/3927
Tunel k1eTok. KapuokuHes U IUTOKUHES.
46 JlabopaTtopHnas pabora «HabmrogeHue Mmuto3a B 0.5
KJIETKaX KOHYMKA KOPEeIIKa JTyka (Ha TOTOBBIX
MHKpOIpenapaTax)»
47 Pery AL KUBHCHHOTO LMK KIETOK ilttps://resh.edu.ru/subiect/lesson/3927
48 OpraHH3M Kak eAMHOE 1o ilttps://resh.edu.m/subiect/lesson/6770
49 Txanu pacrenuii. JlabopaTopHas pabora «/3ydenue 0.5 https://resh.edu.ru/subject/lesson/3827
TKaHEH pacTeHuii» /
50 TkaHu )KUBOTHBIX | yesnoBeka. JlaboparopHas pabora 0.5 https://resh.edu.ru/subject/lesson/3827
«M3yueHne TKaHe# KUBOTHBIX» /
5] Opransl. CucreMsl opranoB. Jlaboparopuas pabora 0.5
«3yueHne opraHoB IBETKOBOTO PACTCHHUS)
52 Omnopa Tena opraHu3MoB
53 JIBUIKCHUE OPraHM3MOB ilttps://resh.edu.ru/ subject/lesson/6769
54 [Iutanue opranu3MoB
55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapurenbHas cucTeMa 4yeaoBeka
56 JTbIXaHHE OPraHu3MOB https://resh.edu.ru/subject/lesson/6759

/




57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489
58 TpaHcnopT BEMIECTB y OPraHU3MOB 1 /
59 KpoBeHnocHas cucrema no3BOHOYHBIX JKUBOTHBIX U |
YeJIoBeKa
60 Boiaenenue y opranu3smMosB 1
61 3anmTa y OpraHu3MoB 1
62 HNMMmyHHas cuctema 4enoBeKa 1
63 PaznipaxxuMocTh U peryisinus y OpraHu3sMoB 1
64 I'ymopanbHas peryssnus 1 SJHAOKpPUHHAS CUCTEMA 1 https://resh.edu.ru/subject/lesson/2458
JKUBOTHBIX U YEJIOBEKa /
65 DopMBI PA3MHOXKEHUS OPraHU3MOB 1
66 [TonoBoe pa3zmMHOXXEHUE 1
N https://resh.edu.ru/subject/lesson/3927
67  Meiios 1 o :
I'ameTorenes. OOpazoBaHME U pa3BUTHE TTOJIOBBIX ,
https://resh.edu.ru/subject/lesson/3927
68 kieTok. JlabopaTopHas pabora «M3ydueHue cTpoeHus 1 0.5 /
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»» }
https://resh.edu.ru/subject/lesson/5359
69 NuauBrunyansHOE pa3BUTHE OPraHU3MOB — OHTOIEHE3 1 /
70 3akyajKa OpraHoOB U TKaHEW U3 3apOJIbIIIEBBIX |
JIUCTKOB
Poct u pa3ButHe xxuBoTHBIX. JJabopaTopHasi pabota ,
. https://resh.edu.ru/subject/lesson/3827
71 «BpIsBIEHNE MPU3HAKOB CXOJCTBA 3apOIbIIIEH 1 0.5 /
MMO3BOHOYHBIX KUBOTHBIX» )
PasmHoxeHue u pa3Butue pacteHuit. JlaboparopHas ,
https://resh.edu.ru/subject/lesson/5359
72 paborta «CtpoeHue OpraHOB Pa3MHOKEHUS BBICIITNX 1 0.5

pacTeHui»

/




I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA I'CHCTUKH KaK

73
HayKH
OCHOBHBIE TIOHATHS U CUMBOJIBI TCHETHKH.
74 JlaboparopHas pabota «Jpo3oduiia kak 00bEKT 0.5
TeHETHUYECKUX MCCIIETOBAHUI)
3aKOHOMEPHOCTH HACJICTIOBAHUS IIPH3HAKOB.
75 MonorubpuaHoe ckpemuBanue. [IpakTuaeckas 0.5 https://resh.edu.ru/subject/lesson/5386
pabota "U3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO /
CKpeLIMBaHuA y Apo30Quisr"
76 [{utonornyeckre OCHOBEI MOHOTHOPHUTHOTO https://resh.edu.ru/subject/lesson/5386
CKpEIIUBAHHS /
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe
JIOMHHHPOBaHHE
Jlurnbpusioe ckpeutmsanue. Ipaxriiecia padora https://resh.edu.ru/subject/lesson/4725
78 «M3ydyeHune pe3ynbTaToB AUTHOPHIHOTO CKPEIIUBAHUS 0.5 /
y JpO30(QHITBDY )
79 [{uTonornyeckre OCHOBBI TUTUOPUIHOTO https://resh.edu.ru/subject/lesson/4725
CKpEIIUBAHHS /
https://resh.edu.ru/subject/lesson/4755
80 CuenneHHoOe HacleZJOBaHUE IPU3HAKOB /
81 XpOoMOCOMHasl TEOpUS HACIIEICTBEHHOCTH
82 I'enernka nona
83 ['enoTum kak 1menocTHas cucrema
%4 I'eHeTnyeckuii KOHTPOJIb Pa3BUTHUS PACTECHHUI,
JKUBOTHBIX M YEJIOBEKA
85 N3MeHYNBOCTh MPU3HAKOB. BUIbI N3MEHUNBOCTH ?tms;//reSh'edu'm/SUbleCt/lesson/5387
86 MonudukarmonHas "3MEHIHBOCTh https://resh.edu.ru/subject/lesson/5387




I~

BapuauvoHHbIN psig U BaApUALIMOHHAS KPUBAS.
JlaGopaTtopHnas paborta «McciaenoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHOW N3MEHYUBOCTH. 0.5
[TocTpoenre BaprualOHHOTO psiia U BapUALIMOHHOM
KpHUBOI»
28 I'eHOTHIIMYECKast U3BMEHUYMBOCTh. KoOMOMHAaTHBHAS https://resh.edu.ru/subject/lesson/5387
M3MEHYMBOCTh /
MytannoHHas H3MEeHYHBOCTh. [IpakTrueckas pabora .
https://resh.edu.ru/subject/lesson/5387
89 «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX 0.5 /
MHUKpOIpenapaTax)» )
90 3aKOHOMEPHOCTH MYTAI[MOHHOT'O TIpoIiecca.
DONUTeHEeTHKA U SIUT€HOMUKA
01 ['enetuka yenoBeka. [IpakTudeckas pabora 0.5 https://resh.edu.ru/subject/lesson/3653
«CocraBiieHUE U aHAJIN3 POIOCTOBHOM /
9 MeTOMbI METHIIHCKOI TeHeTHKH ilttps://resh.edu.m/subiect/lesson/3653
93 3HaueHUe MEMIIMHCKON N'€eHETUKU B IPEIOTBPAIICHUH
Y JICYCHUH T€HETHYECKUX 3a00JIeBaHuIl uenoBeKa
OcHoBHble IOHATHS cenekiun. JlaboparopHas paboTa ,
94 «M3ydeHne cOPTOB KYJIbTYPHBIX PACTCHHH U TTOPO]T 0.5 7ttps;//r65h'edu'm/wbleCt/lesson/3861
JIOMAITHUX KUBOTHBIX) )
95 MeTtobl ceneKImoHHON paboThl. JlaboparopHas 0.5 https://resh.edu.ru/subject/lesson/3861
pabota «3ydeHre METOI0B CEJICKIINH PACTCHHIDY /
96 JlocTrKeHHS CeNEKIIUU PACTEHUH U JKUBOTHBIX. ilttps://resh.edu.ru/sublect/lesson/3861
97 CoxpaHeHnue, U3y4eHHe U UCIOJIb30BaHNE

TCHETHYECKUX PECYPCOB




buotexHonorus kak Hayka U OTpacib NPOU3BOJICTBA. .
https://resh.edu.ru/subject/lesson/3827
98 [IpakTrueckas padota «3ydyeHrne 00bEKTOB 1 0.5 /
OHMOTEXHOJIOTHI B
. https://resh.edu.ru/subject/lesson/3939
99 OCHOBHBIE HAITPABJICHUS! CHHTETUYECKON OMOJIOTUH 1 /
https://resh.edu.ru/subject/lesson/3939
100 XpOMOCOMHas M T€HHasl NHKEHEPUS 1 /
https: h.edu. ject/l
101 MemuuuHckrue ONOTEXHOIOTHI 1 / ps://resh.edu.ru/subject/lesson/3939
102 PesepBHsiit ypok. [ToBTOpenue, 06001meHue, 1
cucTeMaTu3alus 3HaHu’
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 13.5




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckune
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

OBoronmoHHas teopus Y.
JapBuHa

https://resh.edu.ru/subject/lesson/3827/

JIBuoKyIIME CUIIBI HBOJIIOLINU
BH10B 10 Y. JlapBuny

https://resh.edu.ru/subject/lesson/3827/

Bops0a 3a cymecrBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOP

https://resh.edu.ru/subject/lesson/3827/

dopMHUpOBaHUE
CUHTETUYECKOU TEOPUHU
3BOJIIOLIUH

OTanbl 3BOJIOIIMOHHOIO
npoliiecca: MUKPOIBOJIIOLHS U
MaKpO3BOJIOUS

[Honynsus — snemeHTapHas
€IMHUIIA YBOJIIOLINU

https://resh.edu.ru/subject/lesson/3827/

3aKOH T€HETHUYECKOTO
paBHoBecus J[x. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrIsiBIeHHE
U3MEHYHBOCTH Y 0co0ei
OJIHOTO BUQ»

0.5

DneMeHTapHbIe PaKTOPHI
IBOJTIOIUH




D¢ ekt ocnoparens. dpdexrt
OyTBUIOYHOT'O TOPJIBIIIKA

10

Murpanuu. U3omsaaun
MOMYJISIIIHIA: Teorpaduueckas,
Ounonoruveckas

11

EcrecTBenHnsbIit oTO0p —
HaIpasJsomui GaxTop
3BOJIIOIINN

https://resh.edu.ru/subject/lesson/3827/

12

[TonoBoii oT6Op

13

[IpucnocobiaeHHOCTD
OpPTaHU3MOB KaK pe3yabTaT
MUKPO3BOJIIOIUH.
JlaGopaTtopHnast pabota
«M3y4enne apomopdo30B 1
WIMOAaNTAllMi Y paCTCHU U
KUBOTHBIX)

0.5

14

[Tpumeps! npucnocobiieHuit y
OpPTraHU3MOB:
MOpQOJIOTHIECKHE,
(bu3HOTOTHYECKHE,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaboparopHas paboTa
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAS
11E€JIECO00Pa3HOCTHY

0.5

15

Bun, ero xpurepuu u
cTpyKTypa. JlabopaTopHas

0.5




pabota «CpaBHEHUE BUOB 10
MOP(OTIOTHIECKOMY
KPUTEPHIO»

16

CrpykTrypa Buza

17

Bunoob6pazoBanue kak
pe3yJIbTaT MUKPOIBOIIOIIUN

18

CBs13b MUKPO3BOIIOLUH U
SMUIEMHUOJIOTHH

19

Maxkpo3BOIIOLHSL.
ITanmeonTonornueckue MeTOIbI
M3Y4YEHUS HBOJIIOIIUN

20

buoreorpaduueckre MeTOIbI
U3yUYEHHUSI SBOITIOLIUU

21

OMOPHOIOTHYECKHE U
CpaBHUTEIBHO-
MOP(OJTIOTHUECKHE METOIbI
U3yUYEHHUSI SBOITIOLIUU

22

MonexkyspHO-TeHETUYECKHE,
OMOXMMHUYECKUE U
MaTEMAaTHYECKHAE METOBI
W3YYEHHUS IBOJIIOLINH

23

O0111e 3aKOHOMEPHOCTH
3BOJIIOIINH

24

AnanTuBHas paauanus.
HepaBHOMeEpHOCTH TEMIIOB
SBOJIIOLIUN

25

Hayunble runoresst
MIPOUCXOXKACHUS KU3HU Ha




3emiie

26

JloHay4HbIe IpeACTaBICHUS O
3apOKICHUU JKU3HH

27

OCHOBHBIE dTaIlbl
HEOPraHUYECKOU IBOJIFOLIUH

28

I'unoressl 3apoXKACHUS KU3HU

29

Hctopus 3emin 1 MeTOAbI €€
nzydenus. JlaboparopHas
pabota «M3yuenue u
OIMCAaHUE UCKOTTAEMbIX
OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY

0.5

30

HaganpHbIe 3Tans
OPraHUYeCKON 3BOJIIOLUU

31

OBOJIIOLIHS DYKAPUOT

32

OCHOBHBIE dTaNbl I3BOJIIOIINN
pacTUTEIBHOIO MUDPA.
[IpakTuyeckas pabora
«M3yuenue ocobeHHOCTEH
CTPOEHUS PACTCHUHN Pa3HBIX
OT/ETIOB»

0.5

33

OCHOBHBIE 3Tarbl BOTIOLUN
KUBOTHOTO MHPaA

34

DBOJIOLYSI KUBOTHBIX.
[IpakTuyeckas pabora
«M3ydyenune ocobeHHOCTEH
CTPOCHUA IMO3BOHOYHBIX
JKHUBOTHBIX»

0.5




35

Pa3BuTHne xxu3Hu Ha 3eMIie 1o
Jpam | mepuoam

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOLIOTO

37

CoBpeMEHHBII
3KOJIOTUYECKUH KPU3HUC, ET0
0COOCHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILIIOTO

39

OCHOBHBIE CUCTEMATUYECKUE
TPYIIBI OPTAaHU3MOB

40

AHTPOIOJOTHUS — HayKa O
YeJI0BEKe

41

Pa3BuTue npeacraBieHuit o
MIPOMCXOKICHUH YeTIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPTaHHYECKOTO MUPA.
JlaboparopHas paboTa
«M3ydyenne ocobeHHOCTEH
CTPOCHHS CKeJleTa YeJ0BeKa,
CBSI3aHHBIX C
PSIMOXOKICHUEM)

0.5

43

JBHOKyIIHE CUIIBI
aHTPOIIOTeHE3a

44

CooTHo1IeHne
OHMOJIOTHYECKUX U
COLMAIBHBIX (haKTOPOB B




aHTPOIIOTeHE3e

45

OcCHOBHEBIE cTaguU
aHTpPOIIOreHe3a

46

ITaneoreneTnka u
[MaJeor€eHOMUKa

47

OBOJIOLMSA COBPEMEHHOTO
YenoBeKa

48

YenoBeueckue pachl.
[IpakTuyeckas pabora
«M3y4eHne 3K0JI0rM4eCKUuX
aJanTalui YeI0BEKA

0.5

49

MexauCIUIUTMHAPHbBIE
METO/Ibl aHTPOTIOJIOTUH

50

3apoKaEHUE U pa3BUTHE
9KOJIOTHU

51

MeTo1bl SKOJIOTHH.
JlaboparopHas paboTa
«M3yyenne MeTo10B
3KOJIOTUYECKHUX
HUCCIIENOBAHUN

0.5

52

3HaYeHNE YKOJIOTUUECKAX
3HAHUH JUIA YeIOBEKA

53

DKoyioruveckue HakTopbl

54

AbGuotnueckue GpakTOpHI.
CBeT KakK 3KO0JIOTHYEeCKUI
(dhaxTop. JlaboparopHas
pabota «BrlisiBIeHHE
MPUCTIOCOOICHUI OPraHN3MOB

0.5




K BJIMSAHHUIO CBCTa»

55

AOluoTtndeckue (HaxTopsl.
Temneparypa kak
9KOJIOTHYECKHA (HaKTOp.
JlaboparopHas paboTa
«Bp1sBIEHUE
MPUCTIOCOOICHUI OPraHN3MOB
K BIUSIHUIO TEMIIEPATYPhI»

0.5

56

AbGuotnueckue GpakTopHI.
BnaxnocTts kak
9KOJIOTHYECKHA (HaKTOp.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH PACTCHUH U3
Pa3HbBIX MECT OOUTAHUS

0.5

57

Cpenbl 0OuTaHUS OPraHU3MOB

58

buonornueckue puTMbI

59

JKuznennbie hopmMbl
OpPTraHUu3MOB

60

Buotnueckue paxkropsl

61

3HaueHre OMOTUYECKHUX
B3aUMOJICUCTBUHN 1
CyIIIECTBOBAHMS OPTaHU3MOB B
cpene oOuTaHus

62

DKOJIOTHUECKHE
XapPaKTEPUCTUKH TTOTYJISIIHHI

63

OCHOBHBIE TOKA3aTEN
MOITYJISIIIAH: YUCIIEHHOCTb,




MJIOTHOCTh, BO3pACTHAs U
MOJIOBAsi CTPYKTypa

OCHOBHBIE TOKA3aTENN
MOMYJISIIIAN: POKIAEMOCTb,

64 IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKas CTPYKTypa
MOMYJISIIIAH

66 Jlunamuka nomnyasuuy u eé
perynsuus
Kpussle pocta yncieHHOCTH

67 nonyisiuuu. Kpussie
BbDKHUBAHUS
DKoJIOrM4ecKasi HulIa BUja.

68 JlaboparopHas paboTa 0.5
«IIpucrocobaeHus ceMsiH '
pacTeHUl K pacCEICHUIO»

69 Bun xak cucrema nonynsiuii

70 3aKOHOMEPHOCTH MOBECHUS
U MUTpaIyil >KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB —
OMOIIeHO3

7 DKocucTeMa KaKk OTKpbITas
cucrtema

7 KpyroBopoT BemiecTB 1 IOTOK
SHEPTUU B DKOCHCTEME

74 OcHOBHbIE TTOKA3aTENU

9KOCUCTEMBI




75

DKOJIOTHYECKUE TUPaMUIbI

76

3menenus cooliiecTs —
CYKIIECCHH

77

[IpupoaHbIe SKOCUCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOPEN 1
OKEaHOB

78

[IpupoaHbIe SKOCUCTEMBI.
DKOCHUCTEMBI TYH]IP, JIECOB,
CTEIeu, MyCThIHb

79

AHTpOHOI‘eHHBIe OKOCUCTEMBI

80

YpOosKOCHCTEMBL.
[IpakTrueckas padoTa
«M3ydyeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMO/JICUCTBUIN OPraHU3MOB
B DKOCHUCTEMAX

82

MexaHu3MEI BO3a€iCTBUA
3arpsi3HEHUN Pa3HbIX THUIIOB
Ha CyOOpPraHM3MEHHOM,
OpTraHU3MEHHOM,
HOHyJ'ISII_II/IOHHOM nu
3KOCUCTEMHOM ypOBHHX

83

buochepa —
obmernaneTapHas 000JI09YKa
3emMimm




VYuenue B. U. Bepnaackoro o

84 ouocdepe

25 3aKOHOMEPHOCTH
CylIecTBOBaHMs OHocepbl

26 KpyroBopoTs! BeniecTs u
OMOreOXMMHUYECKHE LIUKITBI

%7 3oHanpHOCTH OHochepsl.
OcHOBHBIE OMOMBI CYyIITN

88 YcroitunBocTh 6Hocheps

29 DKOJOTUYECKHE KPU3UCHI U UX
PUYUHBI

90 Bo3szeiicTBue 4yenoBeka Ha
ouochepy
AHTpPONOTreHHOE BO3JCHCTBUE

91 Ha pacCTUTENIbHBIN U
JKUBOTHBIN MUD

92 OxpaHa npupoasl
OcHOBHBIE IPUHIINTIBI

93 YCTOMYHMBOTO Pa3BUTHS
YeJI0BEYECTBA U MPUPO/IBI
PanmonanbHoe

94 IPUPOIONIONIB30BAHUE U
COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpa3us 3eMiu
O0001eHME 110 TEME

95 «MUKpO3BOJIIONHUS U €€
pe3yabTaThI»

96 O06001IeHME 110 TEME




«Makpoa3Botonus u eé
pe3yabTaThI»

97

O00011IeHIE TT0 TEME
«[IporcxoxaeHNE U pa3BUTHE
JKA3HU HA 3eMiie»

98

O0001IEeHME 10 TEME
«ITpoucxoxieHue yenaoBeka —
AHTPOIIOTEHE3)

99

O0001IeHME 110 TEME
«3JKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSIX
OpPTaHU3MOB)

100

O0001eHME 110 TEME
«Opranusmel U cpeaa
oOHUTaHUS»

101

O00011IeHIE TT0 TEME
«IKOJIOTHS BUIOB U
TOMYJISIIA

102

O6o0061uieHne o Teme
«buocdepa — rmodanpHas
IKOCUCTEMA»

OBIIEE KOJJMYECTBO YACOB
I10 ITPOIT'PAMME

102

7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA:

- OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YYHEHUKA
- METOANYECKHUE MATEPHUAJIBI IJIA YYUTEJIA

- MU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
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