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MNOSCHUTEJBbHASA 3AIIKNCKA

[Iporpamma no yue6HOMy mpeamety "buonorus" (mamee - OHOJOrHs) HA YpOBHE
cpenHero oOmiero oOpa3oBaHus pa3paboTana Ha ocHOBe DenepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepanuny, GI'OC COO,
Konuenuuu npenonaBanusi yueoHoro npeamera «buosorus» M OCHOBHBIX MOJOXKEHUHN
benepanbHON pabodeit mporpaMMbl BOCITUTAHUS.

YueOusiit npeamer «buonorus» yriayonénnoro yposHs uszydenus (10—11 kmaccsr)
ABJISIETCS. OJHMM W3 KOMIIOHEHTOB TMpeaMeTHON obnactu «EcTtecTBeHHO-HAay4YHbIE
npeametsb». CoraacHo nonoxeHusmM OI'OC COO npoduibHbIe y4eOHBIE MPEIMETHI,
u3ydaeMble Ha yriayOJIEHHOM YpPOBHE, SIBISIOTCS criocobom nuddepeHnuranuu o0ydeHus
Ha YpOBHE CpeAHEro o0Iiero oOpa3oBaHMs U MPHU3BaHbI 00ECMEYUTh MPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CPETHUM MPO(HECCHOHATBHBIM U BBICIINM
oOpa3zoBanueM. B To ke BpeMms KakAbld M3 ITHX YYEOHBIX MPEIMETOB JIOJKEH OBITh
OPUEHTHUPOBAaH Ha NPUOPUTETHOE pelIeHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX H
pa3BUBAIOIIMX  3a7a4, CBA3AHHBIX C  [OpodopHeHTauueld  oOydalomuxcs |
CTUMYJIHPOBAHUEM HHTEpEca K KOHKPETHOM 00JacTh HAy4yHOTO 3HAHMS, CBSI3aHHOTO C
Ouoorren, MeIUITMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CITIOPTOM WJIH BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpeaMmery "buonorus" naér mpencraBieHue O IEIU U
3alayax M3ydeHus yuyeOHoro mnpeamera «buonorus» Ha yrayOn€HHOM YpOBHE,
ompenenseT  o0s3arenbHOE — (MHBAapUAHTHOE)  MPEAMETHOE  COJAEpKaHUE,  €ro
CTPYKTYPUPOBAHHE MO pasjeiaaM U TeMaM, paclpeleieHue Mo Kiaccam, PEeKOMEHIYET
MOCJIEIOBATEIBHOCTh M3yYEHUS Y4YeOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaronuxcsi. B mporpamme mo OMOJOTUU peaqu30BaH MPHUHIUI MPEEMCTBEHHOCTHU C
U3y4YeHHEeM OHOJOTMM Ha YPOBHE OCHOBHOTO 00Imiero oOpa3oBaHHs, Omaronmaps yemy
MPOCMaTPUBAETCSA HANPABICHHOCTh Ha MOCIEAYIONIEee Pa3BUTHE OMOIOTUYECKUX 3HAHUM,
OpPUEHTHUPOBAaHHBIX HAa  (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIILIEHHUS, TPEACTABICHHUM O 310pOBOM 00pa3e >KM3HU, HA BOCITUTAHUE
OepeXHOr0 OTHOIICHUS K OKpYXKarolleil mpupoaHoi cpene. B mporpamme mo Ouonoruu
TaK)K€ TOKa3aHbl BO3MOXHOCTH YyuyeOHOro mpenmera «buojorus» B peanuzanuu
tpeboBanuiit PI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM H
NpPEeIMETHBIM pe3yJibTaTaM 00y4deHus U B (DOPMUPOBAHUM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENILHOM  JIEATENIbHOCTH  OOYYaloIMXCA 10  OCBOCHHUIO  COJIEpP)KaHUS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIET0 00pa30BaHUAL.

VYuebnpiii mpenMer «buomorus» Ha ypOBHE CpemHETO 00IIero o0pa3oBaHUS
3aBepIlaeT OMOJOrnyeckoe oOpa3oBaHME B IIKOJIE U OPUEHTUPOBAH HA paclIUpEeHUE U
yrayOjeHue 3HaHUM OOYyYalolMXCs O >KMBOW MPHUPOJIe, OCHOBAX MOJIEKYJSIPHOU U
KJIETOYHOM OMOJIOTUH, SMOpPUOJNIOTUM W OWOJIOTMM pa3BUTHUSL, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, YBOJIIOLIMOHHOTO YUYEHHUS U KOJIOTHH.



Nzyuenne yuebOHOro mpenmera «buomorus» Ha  yrayOJeHHOM — ypOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYaroIIMXCS K TOCIEAYIOIIEMY IOJy4EHHUIO
OMOJOrMYecKOro 00pa3oBaHusl B By3aX W OpraHU3alUsAX CPEAHEro Mpo¢eCcCHOHaTBLHOTO
oOpazoBaHusi. OCHOBY €ro COJIEp)KaHUS COCTAaBJISIET CHUCTEMa OMOJIOTMYECKUX 3HAHMI,
[OJyYEHHBIX IPU HM3YyYEHUU OOYYAIOIIMMHUCA COOTBETCTBYIOLUIMX CHCTEMATHYECKUX
paszenoB OMOJOTUY HAa YPOBHE OCHOBHOTO 00miero oopa3osanus, B 10—11 kmaccax atu
3HaHUA MOJYYaroT pa3BuTHE. Tak, pacUIMpeHbl U yriTyOJieHbl OMOJIOTHYeCKUe 3HAHUS O
pacTeHMsX, JKUBOTHBIX, TIpubOax, OakTepusX, OpraHu3Me 4eJOBEKa, OOIuX
3aKOHOMEPHOCTSIX JKU3HH, JIONOJHUTEIBHO BKJIIOUYEHbl OHOJOTMYECKHE CBEACHMS
IPUKIJIAJTHOTO U ITOMCKOBOTO XapaKTepa, KOTOPbIE MOYXHO UCIOJIb30BaTh KaK OPUEHTUPBI
U1 TIOCTeAyIoniero Beioopa mpodeccuu. Bo3moxkHa Takke UHTErpanust OMOIOTHYECKUX
3HaHUU C COOTBETCTBYIOIIUMHU 3HAHUSIMH, IMOJTYYSHHBIMU O0YUYaIOIIUMUCS IPU U3YUCHUH
(U3HUKHN, XUMHUH, reorpaguu 1 MaTEMaTHKH.

CrpykTtypa mporpaMmsl 1o yueOHoMy mipeamery "buonorusa" oTpakaeT cCUCTEMHO-
YPOBHEBBI U 3BOJIOUMOHHBIA MOAXOABI K H3yueHuto Ouonoruu. CoriacHo wuwm,
U3Yy4aloTCsd CBOWCTBA M 3aKOHOMEPHOCTH, XApPAKTEPHBIE MJISl >KMBBIX CHUCTEM Pa3HOIO
YPOBHSI OpraHu3alyd, OHBOJIOUMU OPraHMYECKOro Mupa Ha 3emile, COXpPaHEHUs
OMoNoruueckoro pasHooOpasusi muaHeTsl. Tak, B 10 kimacce u3y4yaroTCs OCHOBBI
MOJIEKYJIIPHOM U KJIETOYHOM OHMOJIOrMH, SMOPHOJIOTUU U OMOJIOTUU Pa3BUTHS, T€HETUKU
U CENEeKLUUH, OMOTEXHOJOTUU U CHUHTETUYECKOW OHMOJIOTHH, aKTyaTu3UPYIOTCS 3HAHUS
oOyuaromuxcs Mo 00TaHUKe, 300JI0THH, aHATOMUH, Pu3nosoruu yeiaoseka. B 11 kiacce
U3y4aroTCs SBOJIIOLIMOHHOE YUE€HHE, OCHOBBI SKOJIOTMH U yueHue 0 buocgepe.

VY4eOHblil npeamer «buosorus» npusBaH 00€CIEUUTh OCBOEHHE O0YYarOIMMUCS
OMOJIOrMYECKUX TEOpUI M 3aKOHOB, MJIEH, NPUHLUIIOB U IPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O CTPOCHUHU, MHOT000pa3uu
U OCOOEHHOCTAX KIETKH, OpraHu3Ma, TMOMyJsSIuu, OHOIEH03a, AKOCHCTEMBI, O
BBIIAIOIIMXCSI HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCJIEIOBAaHUSAX B OMOJIOIHH,
NPUKIIAHBIX acleKkTax OuoJIorMuecKkux 3HaHuM. [l pa3BuTUS U NOAJEp)KAHUA
uHTepeca oOydaromuxcss K OWOJIOTMHM Hapsay €O 3HAYUTEIbHBIM  00BEMOM
TEOPETUUECKOTO0 MaTepHaja B COJACPXKAaHUHU MPOTrpamMMbl MO OMOJIOTUH TPETYyCMOTPEHO
3HaKOMCTBO C MCTOpUEH CTAaHOBIEHHUS M Pa3BUTUA TOW WM MHOM 00nacTu OHOJIOTHH,
BKJIQZIOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pELIEHUE Ba)KHEHUIINX
OMOJIOIrMYECKHUX U 9KOJIOTMYECKHUX IPoOIIeM.

Lenp uzyuyeHus: yuebnoro mnpeamera «buonorus» Ha yriyOn€HHOM YpOBHE —
OBJIaJICHHE OOYYarOIMIMMHCS 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHu3alnuu
KUBBIX CHUCTEM Pa3HOIO PaHra ¥ NpUOOpETEeHHE YMEHUI HCHOJIb30BaTh 3TU 3HAHUS B
(OopMHpPOBAHUU MHTEpPECA K ONpeAeaéHHON 00IacTh MpodecCnOHaIbHON NesATENbHOCTH,
CBSI3aHHOM ¢ Ouosiorned, Wi K BbIOOpY yueOHOro 3aBeleHUs ISl NPOAOKEHUS
Ouoa0rNUecKkoro o0pa3oBaHusl.



JlocTmkeHne 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha yriyoaéHHOM
ypOBHE 00€CneUnBaETCs PEIICHUEM CIETYIOINX 3aau:

OCBOCHHE OOYYArONIMMHUCSA CHCTEMbl OWOJOTHYECKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSX, KOHLEMUHUSIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U
npaBuilaxX, COCTABJISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa; O
CTPOEHHH, MHOTOOOPa3uu U OCOOCHHOCTSIX OMOJIOTMYECKUX CHUCTEM (KJIETKa, OPTaHU3M,
MOMYJISIIMS, BU, OMOTeoIeH03, Onocdepa); O BHIAAIOIIMXCSA OTKPBITUSAX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OO0ydYallMXcd C METOJaMU TIO3HAHUS O KUBOM  MPUPOJBI:
UCCJIEI0BATEILCKUMHU METOJaMH OMOJIOTUYECKUX HAyK (MOJEKYJISIPHOW M KIETOYHOMN
OumosoTun, SMOPUOJIOTUN U OMOJIOTUH PA3BUTHSI, TCHETUKU M CEIEKIINH, OMOTEXHOJIOTHI
Y CUHTETUYECKOW OMOJIOTHH, MAJICOHTOJIOTHUH, SKOJIOTHH); METOJIJaMU CAMOCTOSTEIHLHOTO
IPOBEICHUs] OMOJIOTMUYECKUX MCCIEI0BAHUM B JabOpaTOpuu U B Mpupoje (HaOIoeHue,
U3MEpEHUe, FIKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJICHHUE 00y4arouMucs YMEHUSIMHU: CaMOCTOSITETTLHO HAXOIUTbh,
aHAJIM3UPOBaTh M  MCIOJb30BaTh OMOJOTHMYECKYI0 HMH(OpPMAIHMIO; MOJb30BATHCA
OMOJOTMYEeCKOH TEPMHUHOJIOTMEH M CHMBOJHMKOW;, YCTaHaBIMBATh CBSI3b MEXKIY
pPa3BUTHEM OMOJIOTMHM U COLUATBbHO-3KOHOMUYECKUMH W 3KOJIOTMYECKUMU MpobieMaMu
YeJIOBEUECTBA; OLICHUBATh TIOCJIEACTBUS CBOEWU JIESITENBHOCTH 1O OTHOIICHHIO K
OKpY>Karollle MpUPOJHON cpefie, COOCTBEHHOMY 3/0POBBIO U 3I0POBBIO OKPYKAIOIINX
mrofeil; OOOCHOBbIBaTH M COONIOAATH MEphl  MPOPMIAKTHKH  MH(PEKIHOHHBIX
3a0oneBaHui, TMpaBuia TOBEACHUS B TMpuUpoae U olecreyeHusi 0e30MacHOCTH
COOCTBEHHOW KHU3HENEATENbHOCTH B UYPE3BbIYAHHBIX CUTYalUSX MPUPOJHOTO U
TEXHOTEHHOI'O XapakTepa; XapaKTepU30BaThb COBPEMEHHbIE HAy4yHbIE OTKPBITUS B
o0J1acTy OUOJIOTHH;

pa3BUTHE Yy OOYYAlOIIMXCS HMHTEJUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
npolecce  3HAKOMCTBA  C  BBIIAIONIMMUCS ~ OTKPBITHSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B  OMOJIOTMH, pEHIaéMbIMH €10 MpoOJieMaMH, METOJI0JIOTHel
OMOJIOTMYECKOTO HCCIIEIOBAHMSI, MPOBEACHUS OSKCIEPUMEHTAIbHBIX HCCIIEeIOBAaHUH,
pereHnss OMOJIOTMYECKUX 3a7a4, MOJICIUPOBAHMS OHOJOTUYECKHX OOBEKTOB U
MPOLIECCOB;

BOCIIUTAHUE Y 00YYAIOLIMXCSl IEHHOCTHOTO OTHOILIEHUS K >KUBOW MPUPOJIE B LIETIOM
U K OTACIbHBIM €€ 00beKTaM U sBIEHUAM; (OPMHUPOBAHUE SKOJOTUYECKOMH,
TeHETUYECKON TPaMOTHOCTH, OOIEH KyJIbTypbl MOBEACHHS B MPHUPOJAE; HHTETpaIlU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue oOy4Jaronmmucs KOMITETEHTHOCTH B palMoHaIbHOM
IPUPOAOIIONb30BaHUU (COONIOACHUE TpaBUJl MOBEJAEHUS B MPUPOJE, OXPaHbl BUIOB,
sKOCUCTEM, Ouocdepsl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 3[I0POBbSI OKPYKAIOIIHUX
moaeit (cobmoneHuss Mep NpodUIakTUKK 3a0oseBaHHi, oOecrieueHHE OE30MaCHOCTH



KUZHENICATCIILHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX TMPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIOJb30BaHMUS OWOJIOTHYECKUX 3HAHUW W yMEHUH B
MMOBCEIHEBHOM KU3HH;

CO37laHUE YCJIOBHH JIJI1 OCO3HAHHOI'O BbIOOpa OOY4YaIOIIMMKCS WHIWBHUAYaTbHOU
00pa3oBaTeNnbHON TPAEKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYIONIEMY TPO(PECCHOHATEHOMY
CaMOONPEIEICHUI0, B  COOTBETCTBUM C  HMHAMBHIYAJIbHBIMH  HMHTEpPECAaMH U
NOTPEOHOCTSIMU PETHOHA.

OO611ee yncao YacoB, OTBEACHHBIX HA U3YYEHUE OMOJIOTUM HA YTIIyOJICHHOM YPOBHE
cpeaHero ooOmiero oopasoBanusi, coctapiset 204 gaca: B 10 kmacce — 102 ygaca (3 vaca B
Henento), B 11 kmacce — 102 yaca (3 yaca B HEJIEIIO).

Ot6op opraHuM3arMOHHBIX (OPM, METOJOB W CPEACTB OOYyYECHHS OHOJIOTHH
OCYIIECTBIISIETCS C Y4€TOM cCHeuu(UuKu ero CcoJIep)KaHWs U HANpaBICHHOCTH Ha
OpOJOJDKEHHEe  OMOJOTMYECKOTOo  Oo0pa3oBaHUsT B OpraHu3alusix  CpPeIHEero
npo(ecCUOHaNBHOTO U BHICIIET0 00pa30BaHU.

OO0s13aTeNbHBIM  yCTIOBHEM TNpU OOy4YeHHH OHOJIOTMM Ha YIIIyOJIIEHHOM YpOBHE
ABIIIETCS TPOBEAEHUE JIAOOpATOPHBIX M TMpPaKTHUECKUx pabor. Takxke yuacTue
oOydarolmuxcsi B BBIMOJIHEHUHM TPOEKTHBIX M Y4EOHO-HCCIEAOBATEIbCKUX paloT,
TEMaTUKa KOTOPBIX OMNpPEAENSIeTCs] YYUTEIeM Ha OCHOBE HMEIOIIMXCA MaTepUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIJICIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owonornu.  buonormdyeckue HAyKM M H3ydaeMble MMH  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHbIE HWCCIEHOBAHUS B
OHMOJIOTHUH.

3HadeHune OMOJOrMK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosorHei. 3HaueHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpux, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3YyYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTh M YIOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPraHHU3aLs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOIMYJISILIMOHHO-BUI0BOM, YKOCHUCTEMHBIM
(OuoreonieHotuueckuii), Omochepusiid. Ilpomeccrel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIEeCTBOBaHUSA
Marepun. Hayku, nu3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouonmornyeckoil Hayku. Habmionenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanu3. [loHdaTue o 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. [loctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OnEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UWCKaXX€HUsT PE3yJbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYEHHUS )KUBOM MTPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  IPOBEACHHS
HaOII0/IeHU, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs eIWHUIA KUBoro. Mcropus
oTkpbITHs Ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. Bupxo). OcHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHUSA,
xpomatorpadusi, 3meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHAas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBII MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOMIpEenapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHue METOAOB KJIETOYHOM OHOJOTUH
(xpomarorpadus, anekrpodopes, auddepeHmanbHoe IEeHTPUdYrupoBaHue,
[TLIP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINS, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOpEryisiuu. MuHepaabHble BElIECTBa KJIETKU, MX OHUOJOrnyeckas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannyeckne BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpYKTypa Oenka, NHenTHAHas CBS3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAsA
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
O0mmii TIaH CTpOoeHHS W (PUBUKO-XUMUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKINU YrIIeBOJOB.

Jlununpl. M'aapodunbsHO-rHApOdOOHBIE CBOMcTBa. Kitaccudukanys TUnuaos.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorundeckue ¢GyHKIUUA
munuaoB. OOmMe CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIE€MHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. Mectonaxoxaenue u ouosorundeckue ¢pynknuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekyiabl AT®. Makpospruyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknun ATD. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (YHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa © TPOCTPAHCTBEHHOW CTPYKTYpHI OWOMOJeKyn. Mooenuposarue
CMpPYKmMypsl U QYHKYULl OUOMOIEKYN U UX Komniekcos. Komnviomepuwiii Ouzatin u
OpeanuyecKull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogmyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKYI
yrieBoaoB», «CTpoeHre MoJIeKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

O6opynoBanne: XMMHAYECKasl MOCyAa U 000pyIOBaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB ¢ TOMOIIBIO KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lMccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHHU3MOB.

Tema S. CTpoenue u QyHKUMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpykTypHO-
(GyHKIHMOHATIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapruoTHIECKOM KIeTKU. KiieTouHas cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOILIEHO32aX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckas wmemOpana (mmasmanemma). CTpykTypa IJ1a3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BEILIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IIEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rpruOoB.

[uromnasma. [{urozomns. [utockener. [IBuxxenune nurorniaasmbl. OpraHou bl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKHU: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar T'onbaxku, JM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocssa3b
OJIHOMEMOpaHHBIX OPraHouJOB KiIeTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMmOpaH. [mankuili  (arpaHyfsipHBIA)  SHAOIUIaA3MATHYECKUN
petuxkynym. CekperopHast QpyHkius anmapata ['onbmxu. Moodugurkayus denkos 6
annapame [ onvoxcu. Copmuposka oenxoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonn pacturenbHbIX KieToK. Knertounsiii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKU:  MHUTOXOHJPHUH,  IJIACTUIBL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumbdbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHne u (yHKIIMM MUTOXOHIpUU M Iiactui. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACThI BBICHINX PACTEHUIA.

Hemem06pannbie opranoussl kiaeTku CtpoeHue u (GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Quramernmul.
MukpodunaMeHTbl. Akmunosvle Mmuxkpoguiamenmsi. MBpIIIEYHBIE  KJIETKH.
AKmuHosble KOMNOHeHmMbl HeMbluleynblx Kiemox. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u JBUKEHHE JKTYTUKOB M PECHUYEK. MHUKPOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uUIaMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIINIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XxpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 8 Mmumose. Hoepubiil
MpAaHCnopm.

Kinerounbie BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupl u cxembl: «CTpoeHHE 3YKApUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTeNbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHnE TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOB.

IIpakTnueckasi padora «3yueHue CBOMCTB KJIETOUHONH MEMOpaHbD».

JlabopaTtopHas padora «JVccienoBaHue MIa3MoiM3a M JEIIIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «lI3ydyeHue  JBWIKEHUS  LUTOILUIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE IHEPTUH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Tumbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kietku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapakKTep pPEAKLUl KIETOYHOIO
meTtabonu3ma. DEpMEHThl, UX CTPOCHHME, CBOMCTBA M MEXAHU3M JIEHCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dortocuHTes.
AHOKCUceHHbIl U OKCcuceHHblll omocunmes y obaxmepui. Ceemocoouparoujue
nuUeMeHmbvl U NUSMEHMbl PeakyuoHno2o yeumpa. Poiab XJI0OpomiacToB B mpoLecce
dotocunteza. CreroBas u TemMHOBas ¢daszpl. Domoovixanue, Cs., C,. u CAM-munul
¢omocunmesa. IIpogykTuBHOCTE (poTOCHHTE3a. BnusHue pa3nuyHbix (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buzabl Oposkenus. IIponykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTraHHU3MBI. Oransl HYHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHHe, WIK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npoueccax ouonoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTEIBHOE
dochopmupoBanne. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpemmyiecTBa a’poOHOTO MyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I[1. Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@oTOCHHTE3», «DHEpreTuyecKkuii oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JIsI MPUTOTOBICHHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGoparopnass  padora «l3ydyeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl).

JlaGopaTtopnas pa6ora «U3yuenne (¢EepMEHTATUBHOTO pPAaCIICIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHHUSI U TILIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peaju3anms e€ B KIeTKe

Peakunun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHOW mHGopManuu. ['eHeTnuecKkuii
KOI, €ro cBoucrBa. TpaHckpunuus — wmarpuudbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MPOKApUOT U 3YKapUOT. Perynsinus akTUBHOCTM T€HOB y NpokapuoT. ['mmoresa
onepoHa (. XKakob, K. Mano). Moznexynsapusie mexanuzmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
npoueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00MHUraTHEIE mapa3uthl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasd.

Bupycuble 3a0oneBanus yenoBeka, KUBOTHBIX, pactenuit. CITMJ, COVID-
19, coumanbHbie U1 MEAUIIMHCKUAE TPOOITIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvt 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konbuos, /. . IBanoBckui.

Tabmuubr u cxemsl: «buocunre3 Genkay, «I enernyeckuii Koma», «Bupycsn,
«baktepuodaru».

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymauus. HMutepdaza m MuTO3.
Oco0eHHOCTH TMpPOIIeCCOB, MpPOTEKarMMX B uHTepdase. I[loaroroBka KIeTku K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH |
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanwms. IIpunnunsr penmumkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsbl. Ctpoenne xpomocom. Tenomepsl u
TeaomMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBeie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONSAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u nuTokuHe3. buosormueckoe 3HayeHue
MHUTO34.

Perymamua mutorrdeckoro nukia kietku. [Iporpammupyemas kieTouHas
rubesb — anonTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu xiemokx. «llugposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpPOBaAHUs KIeMKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemmmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIeTKax
KOPEILIKA JTYKa».

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTMpEapaTax ).

Tema 9. CTpoeHue 1 GyHKUHMH OPTaHNU3MOB

buonornueckoe paszHooOpasue OpPraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCcoOEHHOCTH  CTPOEHUSI U JKUZHEACSTEIIbHOCTH  OJHOKIJIETOYHBIX
opraHu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocCBA3p YacTe€l MHOIOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
IOKPOBHAs1, IMPOBOJsAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIIUN 1 pacrooKEeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIHTEJIMAJIbHALA,
COCIMHUTENbHAsA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PACIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel u
CHUCTEMBbI OPTaHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHoB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHYTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEH.

JIBrkeHue  opraHu3MoB.  [IBH)KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONM3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranusmoB. llormomenne BOABI, YIVIEKMCIONO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUsAMHU. [IuTaHne »)uBOTHBIX. BHyTpumnosocTHOE H
BHYTPHMKJIETOYHOE MNHUILEeBapeHre. [IluTaHne NO3BOHOYHBIX JKUBOTHBIX. OTaEnbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble keneswl. llnmeBapurenbHas
CHUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. [pixanue pacteHuid. [{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epes3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepnoe u néroynoe npixanue. JIpixaHre MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [103BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YeloBeKa. MeXaHW3M BEHTWIALHMM JIETKHX y NTUL U
MIIeKonUTaomuX. Perymsnus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBEeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KUBOTHBIX. Paborta
cepana U €€ peryisaius.

Beigenenne y opranusmoB. Beinenenue y pacrenui. Beigenenume y
*KUBOTHBIX. CokparturenbHble Bakyoau. Oprassl BblaeneHus. PunpTpanms,
CEKpelysi U 00OpaTHOE BCACHIBAHUE KAaK MEXaHU3Mbl pabOThl OPTraHOB BBIJCIICHUS.
CBs13b TIOJIOCTH T€J1a ¢ KPOBEHOCHOM M BBIIEIUTEIBHOW CUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3almyTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpPOBBI M WX HPOHU3BOAHBIE.
3amuTa opranu3ma ot Oonesnedl. iMmyHHas cucrema yenoBeka. KieTouHblid u
I'YMOpaJbHBIH WUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHTET. Teopusi KjIoHaIbHO-celeKTHuBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerara). BocnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocte W perymsauusa y  OpraHu3moB. Pasnpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxumMocTe u  perymsuusa y
pactenuil. PocToBbie BEeCcTBa U MX 3HAYEHUE.

HepBHast cucrema u pedrnexTtopHas peryiasuusi y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednekropHas ayra. besycinoBHbie U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHOOKPUHHON cucteM. [umotanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «Opranbl LBETKOBBIX PACTEHHI»,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTels,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHMW >KUBOTHBIX», «CKEJIET 4Yel0oBEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «HepBnas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMA,
«BpraenurenbHas cucrtema», «HIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBDY,
«MmmyHnurer»,  «KumeunononoctHele», «CxeMa  NUTaHUS  PACTECHHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOo€HHE THIPBDY,
«CTtpoeHne minaHapun», «BHyTpeHHee cTpoeHue 0XKIeBoro yepss», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENnapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpONpenapaTrbl TKaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKLIUHU
HACEKOMBIX, WTJIOKOXHUX, UBBIE JK3EMIUIIPhl KOMHATHBIX PacTEHUU, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIH,
pacieruieHus Kpaxmana U 0eKoB Moj AecTBUeM (hepMEHTOB, 000pyAOBAHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JInYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHo:KeHre 1 pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALNA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTKU, wWiau rametrsl. Meio3. Craauu
Mmeiio3a. [losenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a M TMOJOBOro Iporecca. Meilo3 W €ro Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JIOBBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). Jlpoonerwe. Tumbr  apoOiieHwus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIIEKOMUTAIOMINUX. 3apOJIBIIIeBhIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BJIUSIHME 4YacTel pa3BUBAIOIIETOCS 3apojbllia (SMOpPUOHANIbHAS HHIYKLIUS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJibTaT HEpPapXUUYECKHX
B3aMMOJCHCTBUI TeHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IUMYHBIX
(baKTOpOB OKpYKaIOLIEH Cpeibl.

Poct u pasButue xuBOTHBIX. [locTaoMOpuoHanbHBIM mnepuoia. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ meramopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYeckoe 3HauYeHHe NPSIMOr0 W HENPSMOIo



pPa3BUTHS, UX PACOPOCTPAHEHHE B Mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIUN POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruopl onTOreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHOXeHne u pazButue pacteHui. ['amerodur um cmnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. OOpa3oBaHue crmop B TMpoIecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BolHOE OMIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLUU OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haammn, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pazMHOXeHUe», «Tumbl Oecnoyioro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue runipel», «Meio3», «Xpomocombly, «l'ametorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTeHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJHOJOJBbHBIX U JBYJIOJbHBIX PacTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbDy, <« KM3HEHHBIM UMK MXa», <« KW3HEHHBIM UK
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax.

IIpakTnyeckas padora «BpIsBIIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHN3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpgens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI  TEHETHUKU:  THOPHIOJIOTMYECKUN,  IMTOJOTMYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Komnsios, H. H.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEIIMBAHUSY.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBbiii 3akoH Mennaens — 3aKoH
ennHooOpa3ust THOpua0B nepBoro nokoieHus. [lpasuno nomuaupoBanus. Bropoit
3aKkOH MeHens — 3aKOH pacUleruieHus] NpU3HaKoB. LluTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOThI raMer.

AHanusupytoniee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHU.
Pacmienienne npu3HaKoB IPY HETIOJHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacjeloBaHUs  Tpu3HakoB.  [luToliorMueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosia. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M Te€TEepPOramMeTHbIM I10J1. [ eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMOcoM. HacnenoBanne Npru3HaKoB, CLENJIEHHBIX C IT0JIOM.

['enoTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMmonencTBue HeaulelbHBIX TI'E€HOB.
KommniementaprHocts. Onuctas. [lomumepus.

['eHEeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUMN, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIHIL.
['eHeTnyeckne MEXaHU3MbI CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmyeckue acmeKTbl KOHTPOJS U
WU3MEHEHUS HACJIeICTBEHHOW MH(OpPMAIIUU B TOKOJICHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit U1 BTOpoi#t 3aKoHBI Menaens», « Tpetuil 3akoH
Meunpensa», «AHanmu3upyrouiee ckpenuBanue», «HemosnHoe noMuHHpOBaHUEY,
«CuernsieHHOe Hacle/loBaHue MPU3HAKOB Y Jpo30duibl»y, «l'eHeTuka mosay,



«Kapuotun uenoseka», «Kapuotun gposzoduis», «Kapuorum nTuisD,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiicCTBUE T€HOBY.

OOopynoBaHue: MoJenb s JEMOHCTpAallMM 3aKOHOB €AMHOOOpasus
ruOpUJIOB TIEPBOTO TMOKOJICHMS] W paclICIUIeHUs MPU3HAKOB, MOJENb MJiA
JEMOHCTpPAllMM 3aKOHA HE3aBHUCHUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAlMM CLEIJICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpozoduiay.

IIpakTuueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y 1P030(UITBD.

IIpakTuyeckass  paGora  «M3yyeHue  pe3ysibTaToOB  JIUTHOPUTHOTO
CKpEITUBAHUS Y IPO30 (U,

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeAbl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buaml
V3MEHUYMBOCTH: HEHACIIECTBEHHAS U HACIICICTBCHHAS.

MopaudukanrmonHas W3MEHYMBOCTh. Ponb  cpembl B (OpMHpPOBAHUU
Moau(pUKaMOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. MWoranncen). CpoiicTBa MOau(pUKAIIMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJOBOM MpoliecC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
T€HEeTHYECKOr0 pa3HOOOpas3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHbIE MyTauuu. SaepHbie u
nuToIazMaTuyeckue Myrauud. CoMaTUYecKue W IMOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTanuil. MyTareHpl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOI'O MpoLecca. 3aKOH TOMOJIOTMYECKHX pSJIOB B
HacnencTBeHHo m3meHunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U ONUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos &
HACc1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

[Toptperst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombOunaTtuBHas WU3MEHYUBOCTDHY, «Meros»,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii.



ObopynoBaHue: *UBbIE U TepOApHBIE SK3EMIUIAPhl KOMHATHBIX PACTCHHI,
pucysku (doTtorpadum) )KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHUNBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia u
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanuu y apo3odunabl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEOOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YEHHsT TEHETMKM  YEJOBEKAa: IE€HEATOrMYECKH,
OJIM3HETIOBBIH, UTOT€HETUYECKUM, MOMYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONpPEAEIEHUE T€HOTHMA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus YyeinoBeka. [ eHHble 1 XpOMOCOMHbBIE
Oone3HM 4YenoBeKa. boyie3HW C HACIEICTBEHHOW IMPEApacionoKEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTHueCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HEeTHYECKOTo Ipy3a». JDTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromeh cpenbl. ['eHeTnaeckas
MPEAPACIIOIIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETHKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOM.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanuss W CEJNEKUUs. 3apOKACHUE CEJIEKIUMU W JOMECTUKAIUU.
Yuenue H. WM. BaBmioBa o lleHTpax mNpOWCXOXKACHHUS W MHOTO0Opa3us
KYJbTYPHBIX pacTeHUil. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
xuBoTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacleACTBEHHONM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN paboThI.

MeTtoapl cenekUMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1Y AJIbHBIN. DTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOUIBIO OIEHKU
¢dbeHoTuna NoToMCTBa U OTOOP MO TE€HOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJeKIMOHHOM  paboThl.
PannanmoHHbIM M XUMUYECKANA MyTareHe3 Kak HCTOYHUK MYTAIUM y KYJbTYPHBIX



dbopm opranm3moB. lcmonb30BaHWE TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK m1st momydeHust ieXOAHOTO MaTepurana s CEeJISKIIHH.

[Tonyuenue MOJIUTIIIOU]IOB. BuytpusunoBas rHOpUIN3AIINS.
bnuskopoicTBEeHHOE — CKpemMBaHue, wWiM  UHOpuAuHr.  HeponcrBenHoe
CKpeluuBaHue, win aytopuaunr. ['ereposuc u ero mnpuuuHbl. Mcnonb3oBaHue
reteposuca B ceneknuu. Otnanénnas rubpuausanms. [Ipeomonenune Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
Dpesonioyusy.

CoxpaHeHre U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd Ay CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yensax YIVUUeHUs CYUeCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeodosvix uoell U nepcnekmuHbIX MexHOL0U.

JdemoHcTpanumn

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEICTBEHHON H3MEHUYMBOCTHY,
«Metonpl cenexkmmmy, «Otnanéunas rudpuausanus», «MyTrareHesy.

JlabopaTopHas padora «/3yyeHrne cOpTOB KyIbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJBl U JIOCTHIXKEHHSI CEJIEKIMUM PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaToOpuio
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, MCTOJB3yEeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTraHU3MBI, 1754 XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeueHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJIOTHYECKHX
texHosoruid. [Ipon3BoACTBO OemKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJbIO MOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepXaliuX He BCTPEYaroIrecs: B pUpoae OMOCUHTETUYECKUE MY TH.



Kinerounasa unxenepusa. MeTonsl KyJlbTypbl KJIETOK W TKAaHEW PacTEHHUUA M
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuau3anus U  COMATHYECKHMA
smOpuoreHe3. Mcmonb30BaHue TarjiouJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
aumumen 6 Mmeduyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHME. PekoHCTpyKuus
SMUEKIIETOK U KIOHMPOBAHUE JKMBOTHBIX. METOA TpaHCIUIAaHTALMKU SAEP KIETOK.
Texnonocuu 0300p06IeHUA, KYJIbMUSUPOBAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTMBEHHBIX KYIbMYP.

XpOMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkeHrnss M NEPCHEeKTUBBl  XPOMOCOMHOM W TI'€HHOW  HMH)KECHEPHH.
DKOJOrHYeCKHEe U AITUUECKHUE TPOOIEMbl T€HHOM HWHKEHEPHUH.

Menunuackue 6uotexHosoruu. [loctrenomuas nudposas meauiuua. [11[P-
JUArHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHajau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust ansg  pa3pabOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckadonauHra
JUIS peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEAUIIVHBI.

Co3nanrie BEKTOPHBIX BAaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneir OPBU, yctaHoBieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢ynkuonnpoBanus PHK-cogeprammx BUpYCOB, BBI3BIBAIOIIMX OCO0O ONAcCHBIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpauuu

Tabmumpt u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HKEHEpUs».

JlaGopaTopHas padora «/3ydyeHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKckypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX NPeEACTABJICHUH B
ounoJsioruu

OpomoonmonHas teopuss Y. Jlapuna. Ilpennoceuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas aestensHocTh Y. /apBuna.

JIBrKy1IM€e CHITBI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs NHTEHCUBHOCTD
pPa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoir Teopuu HsBomonuu (CTD). HedlrpanpHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJNIOIHMOHHAS  OuoNoTHUA. 3HA4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jdx. Xonnern, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsiennii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopM
KammycTbl», «[lopoabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS [ABWXKYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTaThI

[Tonynsuust KaKk 3yeMEeHTapHas €IMHMIA 3BOJIIOLUU. COBPEMEHHBIE METOMBI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. lV3meHeHue
reHooHa TOMYJSIMU KaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemenTapHbie (AKTOPHI (IBWKYIIME CUJIBI) SBOMIONWU. MyTallMOHHBIN
npouecc. KomOunaTuBHass u3MeHUMBOCTh. Jlpeiid reHoB — ciydailHbie
HEHAIpaBJCHHbIE W3MEHEHWs 4YacToT ajuiened B nonmymauusx. Oddexr
ocHoBatend. JIpgexm Oymvirounoco eopaviuika. CHudCceHue 2eHemuiecKko2o
pasHoobpazus: npuuunsbl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2eros
oonbwiux U manelx  nonyiayuax. Murpammu.  M3omsums  momymsiuii:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMoJIOru4ecKast (pernpoayKTUBHA ).

EcrectBennbiit oTOOp — HampaBisoomui  (akTop 3BOMIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUH, CTaOMIU3UPYIOIIUH,  pa3pbIBAIOIINN
(mm3pyntuBHbIi). [lonoBoit oT6op. BO3HHMKHOBEHHE M HBOJIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocoOsieHnit y OpraHu3MoB: MOp(OIOrHuecKue,
¢uznonornueckue,  Oumoxumuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBoMOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanuda. Ilytu u
CIIOCOOBI BUI000pa30BaHUS aJITOTIaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (monUIUIOnIU3anus,
rubpuanzanus). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMHUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BOmOLMOHHON OuoJOrMM B pa3pabdOTKe HAay4dHBIX METOJOB
COXpaHeHUs OMopa3zHo00pa3us. MUKpPOIBOIIOLMSA U KO3BOIIOLUS Napa3uTOB U UX
x03s1eB. Mexanu3mbl (POPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI ¢ HEH.

JdeMoHcTpauuu

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

Tabmuupel u cxembl: «MyTallMOHHass HM3MEHYHUBOCThHY, «llomymsiuonHas
CTpYKTypa BuAa», «Cxema mposiBieHUs 3aKkoHa Xapau—BaitnOepray», «JIBmxkyiine
CHJIBI 3BOJIIOLUN», «IKOJOTHYECKasi M30JSLUs MOMYJSIIUN CeBaHCKOU (openuy,
«['eorpapuueckass M307A0US  JUCTBEHHUIbI CHOMPCKOM U JMCTBEHHUIIBI
naypcko», «IlomynsuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U )KEPTB», «Cxema
NEHCTBUSL ecTeCcTBEHHOro otbopa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MBanycrpranbaelii MenaHnu3m», «JKuBble uckonaemslie», «[IoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue axantauum», <«llpucrnocoOneHHOCT OpraHU3MOB M €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buma», «Buasl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BHUIOB JaHJIBIIIEH», «IKOJOTUYECKOE BHA000pa30oBaHHE BUAOB CHHHUIIY,
«[Tonunnonael pactennii», «KamycTHo-peaeuHbIil ruOpu.

Oo6opynoBanue: repObapuu pacTeHU, KOJUIEKIIUU HACEKOMBIX, Uydena NTHIL U
3Bepel ¢ NpUMepaMM pPA3IUYHBIX MPUCIOCOOJIEHHUM, uYydenaa NTUL U 3BEper
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€d OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11€1IeCO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJibTAThI

Meroasl u3ydeHHs MakpolsBoiroUuu. [lameoHTOSOrHMYEecCKHE  METOMAbI
u3ydyeHus oHBomouud. llepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaguueckue Metonpl u3yudeHus sBoironuu. CpaBHeHHE (IOpBl U
(ayHbl MaTepuKoOB M OCTpOBOB. buoreorpaduueckue odnactu 3emnu. Bunisl-
SHAEMUKHU U PETHUKTHIL.



OMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YICHUS
BONIONMH. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a U MOSIBJICHUSA
ABOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynumenTtapHeie  opranbl M aTaBU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTU4YEeCKMe  METOJbl  M3YyYEHHsS]  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI IMOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvt QyHKYuUl.
HeobOpatumocTs 3BoJonMu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuupbl U cxembl: «DUIOTEHETUUECKUN sl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Cteronedansy,  «Puanodute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eman», «lpelid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKa M IIUMIaH3e», «lJlaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHe 3aKOHOMEPHOCTH YBOJTFOITUN).

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHe *KU3HU HA 3emule

Hayunple THMIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble MPEIACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKAEHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOIIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reooruueckas) SBOJIONUSA. XHUMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemecTB u3 Heopranudeckux. Ombir C. Mumepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoarmepBatHas rumnoresa A. .
Onapuna, runore3a nepBuyHoro OyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumer (T. YUek) m rtumoreza «mupa PHK» VY. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKICTKH.

HUctopus 3emnmn u MeroApl €€ wu3zydeHus. MckomaeMbple OpraHUYECKHe
octaTku. ['eoxpoHonmorus u e€ w™eroabl. OTHOcuTeNnbHAas W aOCOTIOTHAA
reoXpOHOJIOrus. [ €0OXpOHOIOrnYecKas MKajaa: 30HbI, 3pPbl, IEPUOJII, STOXHU.



HauaneHble »Tambl opranudecko 3Bosounu. l[losBiieHne u 3BomOnUsA
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIMOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoMOPGO3bI
pactenur. Beixon pactenuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIEeHHE IIBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Talbl 3BOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS [TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MICKOMUTAIOMINUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3oM, Me3030M, KkaWHo3ou. OOmas XapakTepucThka KiIumara u
reojorudyeckux npoueccoB. [losiBiieHME W pacHBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — 3KOJOTMYECKUE KPU3HUCHI mponuioro. [IpuunHbl u
CJEACTBUSI MAacCOBbIX BbIMHpaHHMIl. COBPEMEHHBIN SKOJOTHYECKUA KPHU3HC, E€r0
ocobenHocTH. [Ipobaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. llpuHuunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, /[x. Xonzaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMo3apoxaAeHus ku3Hw», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  »BomouuM», «l'eoXxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarbl OpraHUYeckoi 3BoIOLUNY», «CXxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XKuUBOW TpHUpoAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoroKkieTouHble Bojopociam», «Mxm», «llamoporHukn», «l'0J0CEMEHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», <«lIpocreiimmey, «KuIIEUHONOTOCTHBIEY,
«Ilmockue YepBU», «YneHucToOHOTHEY, «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTne Kn3HU B
KaitHO30HMCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydyena ITHL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbIX, MYJSKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuto abuoreHHOro CUHTE3a OPraHuYeCKUX COSUMHEHUN B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi padora «/3yueHue W omMcaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHne OCOOEHHOCTEH CTPOEHMSI PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun anTpOonosoruu. MeToasl aHTPONIOJIOTUH.

CraHOBIEHUE NPEICTABICHUN O MPOMCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpPQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3HOTIOT0-ONOXMMHUIECKHE,
noBefeH4Yeckue. OTINYKS YEIOBEKa OT XKUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxymire cuiibl (pakTopsl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHol1ieHrne OMOIOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAUU AHTpOIOTreHe3a. PaHHMe ueroBexkooOpasHbie 00€3bsHBI
(IPOKOHCYJIbI) M PaHHUE IMOHTUIBI — O0IIUE MPEKU YeJIOBEKOOOPa3HBIX 00€3bsH U
Iro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEIKHU JIoJeh. YelIOBeK yMeblil, epBbIe
W3TOTOBJICHUS OpYAuH TpyAa. YeloBeK NpsMOXOISAIIMKA U NEPBBIA BBIXOJ JIIOJIEU
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMiA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEeaHAEPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu Adpuku.
[TaneoreneTrka 1 najgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJSIMIX
yenoBeka. MyTanuMoHHBIA mpouecc U noaumopdusm. IlomynsuuoHHBIE BOJHBI,
npeiid renoB, murpanus U «3G@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacwl. llonatue o pace. bonbume packl: eBpomneougHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBAaTOpUaJbHAas),  MOHTOJOHWIHAsS
(a3maTcko-aMepuKaHCcKas). Bpems M myTu paccesneHHsl 4YejoBEeKa IO IUIAHETE.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tprcnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKpYXaroLled Cpenbl.
BnusiHue reorpaduueckoit cpenpl M apelia TEHOB Ha MOPQOJIOTHUIO U
(bU3MONOTHIO YeTIOBeKa.

MexauciumianHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPONOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPONOJOTUS M MAJIEOaHTPOIOJIOTUs
4eJI0BEYECKUX Monysiuuid. buoconuanbHble UCCIENOBaHMS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIEHOTO B YEIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, . . Porunckui, M. M. I'epacumos.

Tabmuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHB, «CKeleT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J[BHKYIIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
OpSIMOXOALIMI, «/leHucoBckuil yenoBexk» «Heanaepranpipl», «KpoMaHbOHLIBIY,
«[Ipenxu yenoBekay, «ITalbl HBOJIOLUY YETIOBEKaY, «Packl uemoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMEeTOB MaTepUabHOU
KyJIbTypbl TpPENKOB YeJOBeKa, penpoiaykiuu (pororpadum) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpaduu HaX0JOK UCKONAEMBbIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepena 4YeJOBEKAa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU 4YeJOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTHyeckas padora «/3yueHune 3K0JIOrMYeCKUX ajalTallui YEIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpynax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUH C IPYTUMH HayKaMHU.



Metoasr skonoruu. IloneBwsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
npupojHble W JabopaTtopHble. MonaenupoBaHue B OKOJIOTMH. MOHUTOPUHT
OKPYKaIOIIeH CPebl: JTOKATBHBIN, PETHOHATBHBIA U TJI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1  YEJIOBEKA. DKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBe4eCcTBAa ¢ Npupoaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPbI U IKOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JAEWUCTBUs 3Kojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuin akrop. [eiictBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIBI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poOJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuil (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmsl. [1oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrop. I[IpucnocobieHus pacTeHHil K
nojJiep>KaHuio0 BojgHOro Oananca. Knaccudukaiuss pacTeHUN MO OTHOUIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
ryOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XMMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemiHwe u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
rOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranuzMoB. I[loHsiTue O JKU3HEHHOW (QopMme.
KuszneHnHsie POpMbI pacTeHU: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00HUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckue bakTopsI. Bunet  OMoTHMYeCKMX — B3aMMOJICHCTBUI:
KOHKYPEHIUS, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBApTUPAHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHcTpauuu

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE KUBOTHBIEY», «Duznonornueckue aganTaluu
KUBOTHBIX», «Cpenbl o0O0UTaHUS OpraHu3MoBy, «buosoruueckue puUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOocHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nUTaHus», «XunHudecTBoy, «llapasutsm», «Koukypenmus», «CumoOmnos»,
«KommeHncanmuzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHUI, CBETOJNIOOUBBIC, TCHETIOOMBBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAUIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWA ¥ JKUBOTHBIX, OOJAJAIONuX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUU KU3HH, repOapuu u
KOJUIEKIIUU PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3AUMOIECHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIeHHE MNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIeHHE MNPUCTOCOOJICHUN OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMMA

OKOJIOTUYECKUE  XapaKTEPUCTHKHU NOMYJIALINH. [Momymsimusas ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3HMUECKUX OapbhepoB U
0co0eHHOCTe OMOJ0ruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUUA: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasiuud. OUeHKa YUCIEHHOCTU MOMYJISIIU.
JlnHamMuka monynsiuuyd U €€ peryisiuus. bUOTHYECKUI NMOTEHUHAN IOIYJIALUH.
MonenupoBaHue AMHAMUKY TTonyisiuuu. KpuBble pocTa YMCIAEHHOCTH TTOMYJISIIUH.
KpuBble BbDKMBaHUA. Perynsnus YUCICHHOCTH TMOMYJANHA: poyib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJlorMYecKON HuUIe Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepbl 3KOIOrMYECKOU
Hul. [loTeHnmanpHas v peanr3oBaHHAs HULIU.

Bun kak cucrema nomynsanmii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMUYE€CKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHUS W MUrpalMil >KUBOTHBIX. buosnoruueckue
VHBA3UU Yy KEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuiel U cxeMbl: «IKOJOTHMYECKUE XaAPAKTEPUCTHUKH  TOMYJISIIAN,
«IIpocTpaHCTBEHHass  CTpyKTypa nomnyasanuuw», «Bo3pacTHeie  nupamMuisl
nonyisiiun», «CKOpOCTb  3acel€HUss TIOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuszMammn», «Moaens 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBaHue: repOapun pacTeHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHUuIo».

Tema 9. Ikoj0rust COO0IECTB. IKOJOIrHUECKHE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OpraHu3MamMu B OHOIIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne nenmnm u cetu. AOUOTHUECKHE OJOKH
skocucteM. [1ouBbl u Wikl B 3kocucteMax. KpyroBoport BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIC  TIOKa3zaTelau  JIKOCHUCTEeMbl. buomMacca uw  mpoaykuus.
DKOJIOTUYECKHUE TUPAMUIBI YUCeTT, OMOMACCHI ¥ SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBudHbie U
BTOPUYHBIE CYKIIECCUM U HUX TMPUYUHBIL. AHTPONOTEHHBIC BO3JCHUCTBUS Ha
cykueccuu. KinumakcHoe coobiiectBo. buopaznoobpasue u mogHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocuCTEMBI. JKocucmemsbl 03Ep U pex. IKocucmemovl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCcmoltb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU 3KOCHUCTEMAaMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
dbnopa u ¢dayna. CuHaHTpomm3anus TOpPOACKON ¢ayHbl. buonmormyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 YHKYUOHUpOsaHuu 3Kocucmem. IlepeHOC FHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMHA 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030€licmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMEUAL.
MeTtomoa0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBI OPraHU3MOB B JKOCHCTeMe», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (nmacTOUIIHAS, JETPUTHAS)», «IKOJOTHUYECKas TUPAMHIA YUCEID,
«JKonoruyeckas nupamua OMOMacChly, «IKOJIOTHMUecKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6osiotay, «llepBuunas cykieccus», «BoccTaHOBIeHHE Jieca MOCTe
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemieCcTB U MOTOK
SHEpPruM B arpoueHose», «[Ipumepsl ypooskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrucanrue ypO03IKOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B nyOpaBy, Oepe3HsK,
CJIBHUK, HA CYXOIOJIbHBIA UM IOMMEHHBIN JIYT, 03€pO, OOTI0TO)».

IKCKYpcUsi «IDKCKypCUsl B arpo’KOCHUCTeMy (HA MOJ€ WU B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiernianerapHasi o0ojiouka 3eMiM, TJI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa kM3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6mactu 6mocdepsr u e€ coctas. JKupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rio6anbHON 3K0cUCTeMBI. JlMHamMudeckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE HUKIbI (yrieposa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHaneHOCTE Ouocheprl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeNH, CABAaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BBICOKOTOphbs. Kinumart, pacTUTENbHBIN U 5KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAIa 1
ouocdepHbIx QyHKIUH.

JdeMoHcTpauuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmumpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KuclIopojla B MPUPOIEH,
«KpyroBopoT Boabl B mpupojae», «OCHOBHBIE OMOMBI Cymny, «Knmmatndeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii nec.

O6opynoBanue: repdbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u Okpy:xawmias cpeaa

DKOJIOTMUECKHE KPU3UChl M HMX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aylIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacaeie kHuru. Oco0o oxpansemble mpupoanbie Tepputopun (OOIIT).
Borannueckue casbl U 300J0THYECKHE ITAPKH.

OCHOBHbIE TPUHIMUIIBI YCTOMYMBOTO Pa3BUTUS YEJIIOBEUECTBA U IPUPOIBIL.
PannonanbHoe  MPUPOAONONIB30BaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOIIME 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3zBuTne METONOB MOHHUTOPUHIA PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



KoOpeaburumayuu Kocucmem U Ccnocob6o8 6OopvdOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHulx dKoCUCmEM.

JdemoHcTpanumn

Tabmumel W cxeMbl:  «3arpsi3HeHHE  aTMOcQepb»,  «3arps3HEHHE
ruapocdepbl», «3arpssHeHre 1ouBb», «llapHukoBeiil  AddekT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIpaBiIsIeMOro MUPay.
O6opynoBanue: ¢oTorpaduu OXpaHIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHoil KHUTH perroHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOydJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
IPAKIAHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATENIbHOCTH
U CaMOOINpPEACNICHUIO, Haiuuyue Momusayuu K OOy4YEHUIO  OHMOJIOTHH,
yenenanpasiienHoe pazeumue BHYTPEHHUX YOEXIEHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX ITIEHHOCTEH W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauuyue  NPA6OCO3HAHUS  SKOJOTUYECKON
KYJIbTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW M BOCIHUTATEIBLHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYpHOMY HAcClEeIUI0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn ®epepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTo mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroIIMXcsi pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEealM3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIbBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
OMOIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TIO3UIMIO [0 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

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

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATEIbLCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOIICHHUA K MHEHHUIO OIMOHEHTOB MpU OOCYXJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPE]
Ponuuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoja Poccuuy;

[EHHOCTHOE OTHOUIEHUE K MPUPOIHOMY HACIIEUIO U MAMITHUKAM TPUPOJIbI,
JNOCTHKEHUSIM Poccrun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJAJ POCCHUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0O U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

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

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



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

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNoyYus:

NOHMMaHHE U pealu3alus 370pOoBOro M 0Oe3omacHOro odpasza KU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas QuznyeckKas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

IIOHMMAHUE LEHHOCTH NPABWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30IacHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTPeOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHHUS);

6) TPy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTD K TPYZY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00uE;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpPEC K pa3inyHbIM cpepaM MpodecCHOHATBHON NESTEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIEC TIIaHBbI;

TFOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOrHY€CKOI0 BOCIIUTAHMA

IKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJbTYpbl: INPUOOPETEHUE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIHEACTBUM IS
OKPYXarouen Cpebl;

OCO3HaHHE TI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble NpU H3YYEHUH OHUOJIOrHU
3HaHWA M YMEHHUS IpPU PEIIEHUH MpoOJieM, CBA3aHHBIX C PalUOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpPUATHE JEHUCTBUM, MNPUHOCAIIUX Bpel  OKPYKAIOLIECH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMUECKHE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;



HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKON KYJIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAJIbHOU
IPaKTUKe, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH AESITeIbHOCTH 3KOJIOTHUECKOM
HanpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJOre
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JTIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GopMHpPOBaHUN PALIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEI0OCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalolleM MHUpe KaKk O €IMHCTBE IPUPOIbI, YeJIOBEKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0ecrieyeHHsi HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrHH, CHOCOOHBIX  pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOUCKA MyTeH BBHIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  Mmepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OHOJOTMYECKHMX 3HAaHUM B LEJIX
NOBBIIICHUSI O0IIeH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
pY U3y4eHUH OHOJIOTHY;

NOHUMaHHUE CYIIHOCTH METOJOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4daeMmble 3HAHWS JIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LEJbI0 MOJIyYeHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS JIS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HUHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oOBaHUIO U
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAHMU IO OHMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOEHUsI yueOHOoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOydYaIOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOIiecC,
cucTeMa, HayuHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaONoIeHHe,  U3MEpPEHUEe,  OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

PETYJSTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
IIO3HABATEJIbHON U COLUAIIBHOW MPAKTHUKE.

B pesynapraTte wm3ydeHuss OWONOTMM HaA YPOBHE CpEAHETO OOIIero
obpazoBanusi y oOydyaromerocs OyayT chOpMHUpPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIE YUEeOHbIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJbHbIC Y4eOHbIE JACHCTBUS, COBMECTHas
NEeSATEeTLHOCTD.

MeranpeaMeTHbIe PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBananenue YHHMBepCaJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaThL  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUAMH );

OTpENENATh LeNu JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAKTOB W SIBICHUUN
YKWBOW NPUPOJBI;

CTPOUTH JIOTMYECKHE pPACCYXKIEHUsA (MHAYKTUBHBIC, JI€yKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpenctBa IS TIPEICTaBIICHUS
CYIIIECTBEHHBIX CBS3€HM M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a HUMEIOIIUXCS
MaTepHalbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX POOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

UCIIONBb30BaTh pAa3jHyHble BUABl JEATEIBHOCTH MO TMOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOPa30oBaHUI0 M TPUMEHEHHUI0 B Y4YeOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUM YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

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

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBATh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb apryMEHThI AJS JOKa3aTeIbCTBa
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ PpEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CHOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMEThb MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHUECKYIO 00JacTH
KHU3HEIEeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanmmM3upoBaTh



nH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUHNBOCTH;

bopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/ay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  GoOpMy  MpeAcTaBICHUS
ouosiornyeckor uHGopmaIuu (CXeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAYYHBIA S3bIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OWoNornyeckom HHPOpMALMEH: MPUMEHATh XUMHYECKUEe, (QU3nyecKue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

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

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1eHme:

OCYIIECTBIISTh KOMMYHHUKAITUHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAQJIOT€ WJIM JIUCKYCCHUM IO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOILICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBUS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI PH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS MPU PEIICHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh AECHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4E€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKAa KOMAHIbl B
o011t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJIEH C TO3MLHWHM HOBW3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSIX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaeHre YHUBEPCAIbHBIMH PeryJsaTUBHBIMU AeHCTBUSMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [IJIs BBIABJICHHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax 110 OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAaH pPEIICHUs MpoOJeMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJa/JeTh  HAaBBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIEeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO IPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEIMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHUS Y4EeOHOrOo mpeameTa
«buonorusi»y Ha yrayOaE€HHOM ypOBHE OpPHUEHTHPOBAHBI Ha OOeCIeueHUe
npopuapHOro  o0yueHus:  oOydaronuxcss  Owosoru. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMM HAayYHbIE 3HAHMS, YMEHHS M CLIOCOOBI IEUCTBHIM 1O
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUWA W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIEHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 10
KJaacce TOIDKHBI OTPAXaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB  MPUPOJBI UM  pEIIEHWH MpoOJeM  palMOHAIBHOIO
PUPOOTIOIB30BAHUS, O BKJIQJ€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIArale OUOJOTHYECKUE TEPMUHBI M TOHSTHUS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(knerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 1meHTpax
MHOTO00pa3usi U  NPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTE€HUM),  3aKOHbI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJIEHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBaHuss [. MeHgenss, TOMOJIOTUYECKUX PSAIOB B
HAaCJIEICTBEHHOU U3MEHUYMBOCTH H. n. Basuioga), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, WM3MEpPEHUE,
HaAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACTATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >XMBOTHBIX, YEJIOBEKa, IPOILECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpHOreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTEeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy PpAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STarmaMmu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamaMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

yYMEHUE BBISBISATh OTIIMYUTENbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemarb OMOJOTHYECKUE 3aa4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMbIMU OMOJIOTHYECKUMU MPOIIECCaMU U SBJICHUSIMH, J€JaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpPaKTUYECKHE pPaOOTHI, COOII0IATH
IpaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeactBamu, (GOpMyIUpys Ielb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yNbTaThl U AENaTh BBIBOJBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-HCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjibTaThl Ha  yYEHHUYECKUX

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

OIUIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHHUE TPAHCTEHHBIX
OpTraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiied mpodeccrnoHalbHOM
NESATETLHOCTH B O0JACTH OMOJIOTHUH, MEIUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBON MPOMBIIUIEHHOCTH, YITyOIsSTh MO3HABATEIbHBIN
MHTEpEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHWs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

[IpenMeTHbIie pe3yabTaThl OCBOeHUsI yueOHoro mpeameta «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U POJU OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npobyieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJAJE€Th CHUCTEMOM OHMOJOTHMYECKHX 3HAHWM, KOTOpas BKIIOYACT
ompezeNeHuss W TMOHUMAaHHE CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKIX
TEPMUHOB M TOHSATHUH (BWJ, 3KOocHUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma HO. JluOuxa,
AKOJIOTUYECKON THpaMUbl JHEPTruM), rumnore3bl (rumoreza «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOrO0  TO3HAHMUS,
UCIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEI0OBAHUSAX KUBBIX 00BEKTOB U HIKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOoco0aMy BBISBICHUS U
OIICHKU aHTPOIIOT€HHBIX U3MEHEHHI B PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO U CUMIATPUYECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABMUKYILIUX CUJI SBOJIOLUUA HA TeHOGOH MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOMTaHUsl, YepelOBaHUsl HAMpaBIICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAaMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTUYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMATHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEIbI OOMTaHMs, €TMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXpaHEHUs MHOrooOpasus BHUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA,;

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIy UCCIIEeTyeMbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHUSIMHU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBITMOJTHATH JIA0OpAaTOpHBIC W MpaKTUYecKue paboThl, COOII0IATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh WX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYNIHPYS Ielb HWCCICIOBAaHUS, aHAIM3HPOBATH IOJyYEHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

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

yYMEHUE OIEHWBATh TUMOTE3bI M TEOPUH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
rJ100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaNnbHOMI
JIESITEIBHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONB30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO3AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIIEH  TpodeccCMM W TPOJODKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OpraHHU3AIUSAX CPEIHETO Mpo(hecCHOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acon JJIeKTPOHHBbIE
Ne ni/m Hamvenonanie paszeon u Tev Kontposbubie IlpakTuueckue (uH(ppoBbIe)
NpOTpamMMmet Beero padoThI paGoThI oOpa3oBaTe/ibHbIE
pecypcsbl
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI U UX U3YyUYEHUE
3 buonorus knerku 0.5
4 XuMH4ecKasi OpraHu3alus KJIEeTKH 10
5 Crpoenne U GyHKUIUHU KIETKU 8 2
6 OOMeH BelIeCcTB U NMpEeBpalleHUue SJHEPTUU B 9 |
KJIETKE
7 HaCJIeI[CTBeHIfaSI uHpopManus u 9 0.5
peanu3zanus €€ B KIETKe
JKU3HEeHHEBIN UK KIETKA 6 1
Crpoenne U GyHKIUU OPraHU3MOB 17 1.5
10 PazmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACJAEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTtuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorust U CHHTETHYECKAss OMOJIOTHUS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ii/m Konrpoabnbie  I[Ipakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
| 3apokJIeHUE U Pa3BUTHE IBOJIOLHOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTUN
2 MukposBontonus U €€ pe3yJIbTaThl 14 2
Makpo3BOTIOLHS U €€ PE3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTUE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIIOTreHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHu3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpenou
7 Opranusmel 1 cpeia oOuTaHus 1.5
DKoJ0rus BUAOB U NOMYJISILUNA 0.5
DKOJI0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CUCTEMBbI
10 Bbuocdepa — rimobanpHas sxocuctema
11 UYenoBek 1 OKpysKarolas cpenia
12 PesepBHOE Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
MYHULIMNANBHOE
MYHULMNANBHOE A2 TOHOMHOE
OBLLUEOBPA30OBATESIbHOE
ABTOHOMHOE YUPEXIEHME - CPEQHASA

OBLUEOBPA3OBATEJIBHOE
YUPEXOEHWVE - CPEOHSASA OBLLUEOBPASOBATEJIbHAA

OBLLEOBPA3OBATENbHAS LIKONA 27137
LWKOJIA »# 137 A aBnACbL aBTOPOM 3TOro
OOKYMEHTa
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