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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yyeObHoMy mnpenmery "buonorus" (nmanee - Ouoiorusi) Ha
YPOBHE CpeAHero obmiero oopa3oBaHus pazpaboTaHa Ha ocHOBe dDenepabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenoaaBaHusi ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJOXEHUN (penepasibHON pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yrioyonéaHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCSl OJIHUM W3 KOMIIOHEHTOB IMpeaMeTHON oOnactu «EcTecTBeHHO-
HayuHble npenMerb». CormacHo mnonoxkenusmM OPIOC COO npodunbHbIe
y4eOHbIE MPEIMETHI, U3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIFOTCSI CIIOCOOOM
muddepenmanun  o0Oyd4eHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
npu3BaHbl 00€CNEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHHUM
o0uwM, cpeHUM NpodhecCHOHANBHBIM U BBICIIUM OoOpa3zoBaHueM. B To ke Bpems
KOKIBIA W3 JTHX YYEOHBIX TMPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX WM Pa3BUBAIOLIUX
3aja4, CBA3aHHBIX C Mpo(OpUEHTAIME O0yJaroImMXCcsi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAy4YHOT'O 3HAHUA, CBA3AaHHOIO ¢ OMOJIOTHEH,
MEIULUHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mpenMery "buonorus" ma€r mpencraBlieHHE O
e W 3ajJadax u3ydeHus: ydyeOHoro mnpeamera «buonorus» Ha yriyOaéHHOM
YpOBHE, onpeensieT 00s3aTenbHoe (MHBApUAHTHOE) MIPEIMETHOE COIepKaHKE, €ro
CTPYKTYPHpPOBaHHE MO pas3iesaM M TeMaM, paclpelesieHne MO0 Kjaccam,
PEKOMEHIYET IOCJIE0BATEIbHOCTh M3Y4YEHHUsS Y4eOHOTro MaTepuana ¢ y4E€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOro mpolecca,
BO3pacTHBIX OcCOOeHHocTed oOydaromuxcd. B mporpamme mo Ouosoruu
peann30oBaH MPUHIUI IPEEMCTBEHHOCTH C HU3YYEHHEM OHOJIOTHH Ha YpPOBHE
OCHOBHOTOo  00miero oOpa3oBaHusi, Omnarojaps 4YeMmMy MPOCMATPUBACTCS
HAIPaBJIICHHOCTh Ha  MOCJENYIOUIEe pa3BUTHE OWOJIOTMYECKUX  3HAHUM,
OPHUEHTUPOBAHHBIX Ha (DOPMHpPOBAHHE €CTECTBEHHO-HAYYHOIO MHUPOBO33pPEHUS,
AKOJIOTMYECKOr0 MBIIUIEHUS, TMPEACTaBICHUI O 370pOBOM 00pa3e >KU3HU, Ha
BOCIIUTAHUE OEpeKHOro OTHOILEHUS K OKpyKaroleil mnpupoaHoit cpene. B
nporpaMme Mo OMOJOTMU TaKXke IMOKa3aHbl BO3MOXKHOCTH Yy4e€OHOro IpenMera
«buonorusi»y B peamuzauun TpeboBanuit PIOC COO kK mIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M MPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
(OpMUpPOBAaHUM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOW  JI€ATEIbHOCTH
0o0y4Jaromuxcs IO OCBOCHHMIO COJACPKAaHUS Ouosornyeckoro oOpa3oBaHUs Ha
YPOBHE Cpe/IHEro 00111ero 00pa3oBaHUsI.



VYuebnbiii peamer «buonorus» Ha ypoBHE CpemHero o0mero oOpa3oBaHUS
3aBeplIaeT OMOJIOTMYEecKoe o00pa3oBaHME B IIKOJIE M OPUEHTUPOBAH Ha
pacliupeHue U yriyOsieHue 3HaHuW 0OydaroluXcsli O JKMBOH MPUPOAE, OCHOBAX
MOJIEKYJIIPHOH M KJIETOYHOM OHOJOrMH, 3MOpPUOJIOTMM U OUOJIOTMM pPa3BUTHS,
TCHETUKH, CEIEeKIINH, OMOTEXHOIOTHH, YBOOLIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuyenune yuebOHoro mpeamera «buonorus» Ha YriiyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY IOJY4EHHUIO
OMOJIOTMYECKOrO0  Oo0pa3oBaHMsl B By3aX M OpraHuM3alUsX  CPEIHEro
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COAEpPKaHUS COCTABIISIET CUCTEMA
OMOJIOrMYECKUX  3HAaHWUM, TMOJYYEHHBIX TMpPH HU3YYCHUU  OOyJarOIIMMHUCS
COOTBETCTBYIOILIMX CHCTEMATHYECKUX PA3AEIIOB OMOJOrMU Ha YPOBHE OCHOBHOI'O
obmrero oopazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOIy4aroT pa3BuTue. Tak,
paciiupeHbl W YriiyOJieHbl OMOJOrMYEecKHUEe 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHW3Me 4YeJOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HHU,
JIOTIOTHUTENILHO BKJIFOUEHBI OMOJIOTUYECKUE CBEJICHUSI PUKIIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOphle MOKHO HCHOJIb30BaThb KaK OPUEHTHUPBI IS MOCIENYIOIIETO
BbIOOpa mpodeccun. Bo3moxHa Takke WHTErpanus OUOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIOIIUMUCS TPH H3yYCHHUH
bu3uKu, XUMUH, reorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI UM DBOJIOIMOHHBIM TMOAXOAbI K H3Y4ECHHUIO OHOJOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM pa3HOT0 YpOBHS OpraHU3aliH, BOJIIOIUN OPTraHUYECKOr0 MUpa Ha 3emiie,
COXpaHEHHUs OHMOJIOTMYECKOro paszHooOpasust TutaHerol. Tak, B 10 kmacce
U3YYaIOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMONOrvM, SMOPUOIIOTHH U
OMONOrUM Pa3BUTHUS, TEHETHUKU U CEJEKIUHU, OMOTEXHOJOTMH U CHUHTETHYECKOU
OMONOTHY, AKTyATM3UPYIOTCS 3HAHUSA OOYyYaloOmUXCs MO OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonornn uyenoBeka. B 11 kmacce u3y4aroTcs SBOIIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTMU U yueHHe o buocdepe.

YueOubiii mnpeamer  «buomorus» mpus3BaH = 00ECHEUUTh  OCBOCHHUE
00y4aroUMMuUCs: OMOJIOTHYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHIUIIOB U I paBuIL,
JeKaIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUpA, 3HAHUHU O
CTPOEHUH, MHOrooOpazuh M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJIALHH,
OMOIIeHO3a, YKOCHUCTEMBI, O BBINAIONIUXCA HAYYHBIX TOCTHKEHHUSX, COBPEMEHHBIX
UCCIICZIOBAHUAX B OMOJIOTMH, IPUKIIAIHBIX aCleKTax OMOJOru4ecKux 3HaHui. s
pa3BUTHS W TOJJEp)KaHUS HHTEepeca oOydaromuxcsi K OWOJOruu Hapsaay co
3HAYUTENHLHBIM 00BEMOM TEOPETHUECKOTO MaTepuala B COISPKaHUH MPOTPaMMBbI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PAa3BUTHS



TOW WO WHOW oOjacTu OWONOTWH, BKIAJOM OTEUECTBEHHBIX M 3apyOeHBIX
YUYEHBIX B pEIICHUE BAKHEHIINX OMOJIOTMYECKUX U AKOJIOTMYECKUX TPOOIIEM.

Lens uzyuenus yuebHoro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIQJICHUE  OOYYAIOIUMHCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHATBHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHH
UCIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUM HHTEpECa K ONpeAeiaEHHONW 00nacTH
npodecCUOHANTBHONU JACSATENbHOCTH, CBA3aHHOW C OWOJOTHEH, WX K BBIOOPY
y4eOHOTr0 3aBEICHUS JIsl TPOJIOJDKEHHST OMOJIOTHYECKOT0 00pa30BaHMUs.

Hoctwxkenue 1nenu wu3ydeHuss ydeOHoro nmpeamera «buonorus» Ha
yrIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIICAYIOMINX 3aau:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHUM, MHOTOOOpa3uM U OCOOEHHOCTSIX OHMOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsilus, BUJ, OMOreoleHos3, ouocdepa); 0 BEIAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX UCCIICJIOBAaHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYalOIIMXCAd C METOJaMH II03HAHUS JKUBOW TPUPOIBIL:
UCCIEI0BATEIbCKUMHU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISApHOH U
KJIETOYHOM OMOJOTUH, HSMOPUOJOTHMM U OHOJOTUU Pa3BUTHS, TEHETUKH W
CeNIeKIUH, OWOTEeXHOJOTMU U CHHTETUYECKOW OWOJIOTHH, MaJeOHTOJIOTHH,
AKOJOTMHM);  METOAaMH  CaMOCTOSITEIbHOIO  IPOBEAEHUS  OMOJIOTMYECKHX
UCClIeIOBaHUN B Jjabopatropud W B mpupoae (HAOMOaeHWEe, HN3MEpEeHHE,
HKCIIEPUMEHT, MOJICJMPOBAHHUE);

OBJIaZICHUE OOYYAIOIIMMHUCS  YMEHMSIMHU: CaMOCTOSITEIbHO  HaXOJWTh,
aHAIM3UPOBATh W UCIOJB30BaTh OWOJIOTMYECKYI0 HH(POPMALINIO; TOJIb30BATHCS
OMOJIOrMYeCKO TEPMHUHOJIOTHEH M CHUMBOJUKOH; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTHM M COLUATbHO-)KOHOMUYECKUMU U  IKOJIOTUYECKUMU
npoOyiieMaMH 4eJOBEUECTBA; OIICHUBATH IOCIEJACTBUS CBOEH ACSATEIBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIIEH NPUPOTHON cpeie, COOCTBEHHOMY 30POBBIO H
3I0POBBIO  OKPYXKAIOUIUMX  JIIOJEeH; OOOCHOBBIBATH U  COOJIIOAATH  MEphI
npodunakTUKu UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBuUiia MOBEICHUS B MPUPOJE U
obecrieueHus1 0€30MaCHOCTH COOCTBEHHOMN >KU3HENEATENbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa;  XapaKkTepU30BaTh
COBPEMEHHbBIE HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y O0yYaIOUIMXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH
UCCIIEIOBAaHUAMM B OHOJIOTHMH, PEUIAEMBIMU €10 MpoOJeMaMM, METOA0JIOTHel
OHMOJIOTUYECKOTO M CCIIEI0BAHMS], IPOBEICHUSI AKCTIEPUMEHTATILHBIX



WCCIICZIOBAHUM, PEUICHHs] OMOIOTHYECKUX 3a]a4, MOACTHUPOBAHUS OUOIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCIUTaHUE y 00YyJaronuxcs [EHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIEC B
IIEJIOM U K OTJICJIBHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE DKOJIOTUUYECKOH,
TCHETHYECKOM TPaMOTHOCTH, OOIICH KyIbTyphl TIOBEACHUS B  TPHUPOJC;
WHTETPAIlN €CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHne  OOy4aIOIMMKCS ~ KOMIIETEHTHOCTH B PallMOHAJIHLHOM
IPUPOIONOJIb30BAaHUHU (COONIOZICHUE TMpaBUJl TOBEACHHUS B MPUPOJIEC, OXPaHbI
BUJIOB, DKOCHUCTEM, OHnocephl), COXpaHEHUHU COOCTBEHHOT'O 37I0POBbSI U 370POBBS
OKpyXarommx JoAe  (coOmoaeHuss Mep mnpoduiakTukyd — 3a00JI€BaHUM,
oOecriedeHue OE30MACHOCTH IKU3HENEATCTLHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
OPUPOJTHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  MCIOJb30BaHUs
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TOBCETHEBHOM JKU3HU;

CO3IaHME  YCJIOBMM  JJII  OCO3HAaHHOTO  BbIOOpa  00yYarOIIMMUCS
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHOU TPaeKTOPHH, CIOCOOCTBYIONICH
HOCJENYIoEMY MpO(EeCCHOHAIIBHOMY CaMOOIPEACIEHUIO, B COOTBETCTBUU C
WHIWBHUTYaJIbHBIMU HHTEPECAMHU U TTOTPEOHOCTSMH PETHOHA.

OO0111ee YnCa0 YacoB, OTBEECHHBIX HAa U3yYEHUE OMOJIOTMH Ha YIIIYyOJIEHHOM
YPOBHE cpeaHero oodmiero oopasoBanus, cocrapisieT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B Heziento).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEJCTB OOy4EHUS OUOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHEU(UKH €ro COACpPKAHWUS M HAIPABICHHOCTH Ha
IPOJODKCHUE  OWOJIOTHYECKOTO 00pa3oBaHUST B OPraHU3alUsIX CPEIHEro
po(ecCHOHATBHOTO U BBICIIETO O0pa30BaHUSI.

OO0s13aTeNIbHBIM YCJIOBHEM MPU O0yUYEHUH OMOJIOTHU Ha YriyOJEHHOM ypOBHE
SBIIICTCS TPOBEJCHUE TabOpaTOPHBIX M MpakTHUUecKux pador. Takxke ydacTue
O0OyJaroMMXCs B BBIOTHCHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKIX PaloT,
TEMaTUKa KOTOPBIX OMNpEACNsIeTCs  yYUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue mporpaMMmbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHoU utorooit arrecranuu (I'MA).

Tema 1. buosiorust Kak HaykKa

CoBpeMeHHasi OMOIOTUsI — KOMITJIEKCHasi Hayka. KpaTkast uctopus pa3BUTHSA
Ouosornu.  buojornueckue HaykM M W3y4aeMble ~HUMH  MPOOJIEMBI.
dyHIaMEHTalbHbIE, TPUKIAJHBIE W TOUCKOBBIE HAY4YHbIE HCCIEAOBAaHUS B
Ouomorumu.

3HayeHue OMoJIoTMM B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAaYYHOM
kaptuHbl mupa. [Ipodeccun, cBs3zaHHble ¢ Ouosoruei. 3HaueHUE OHMOJOTHU B
MPAKTUYECKOM JEATEIIbHOCTH YEJOBEKA: MEAUIHHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIICHHOCTH, OXPaHe MPUPO/IbI.

JdeMoHCcTpanumn

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuHs,
V. I'apgeut, I'. Mengens, B. 1. Bepuanckuii, 1. I1. Ilagnos, 1. 1. Meunnkos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuier u cxembl: «CBS3b OWOJOTHMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X H3y4YeHHE

KuBpie cuctemMbl Kak mnpeaMer u3ydeHus Ouonoruu. CBOMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTb,
CIOXXHOCTb M YHOPSIIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTb, U3MEHYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aluy KUBBIX CHCTEM: MOJICKYJISIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISITUOHHO -BUI0BOM, AKOCUCTEMHBII
(OmoreonieHoTHuecKuii), Ouocdepusiid. IIporecchl, MPOMCXOASANINE B >KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA JXKWUBOTO. JKM3HB Kak ¢opmMa CYIIECTBOBAHUS
Marepuu. Hayku, n3ydaroniye xuBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OPraHU3alldH.

N3ydeHnne XuBBIX cHCTeM. MeToapl Omomorndeckoir Hayku. HaOmromenwe,
W3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHan3. [loHsTHE O 3aBUCHUMON U
HE3aBUCUMOW TmepeMeHHON. IlnanupoBanume »skcnepumeHnrta. IlocranoBka w
npoBepka rumnote3. Hynepas rumote3a. [loHsTie BBIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3dbpoc B Ouosornueckux pAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUuMHBI UWCKaXXEHUsT pe3yJabTaToOB »HKcnepumeHTta. llonsTue
CTaTUCTUYECKOTO TECTA.



JleMoHCcTpanuu

Tabmuubl u  cxeMbl: «OCHOBHBIE TIPU3HAKK >KU3HW», «buoiorndeckue
cucrteMbl», «CBOWCTBa JKMBOM Marepum», «YPOBHM OpraHHU3alUU KUBOU
npupoae», «CTpoeHUE >XUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMay, «buoreouenos», «buocdepar», «Metoasl
U3YYEHUsI )KUBON TTPUPOIBI.

O6opynoBanue:  JabopaTopHoe  OOOpYdOBaHWE  JUIsI  IIPOBEACHUS
HaOI0ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHuE pA3IUYHBIX METOAOB IIpU
U3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

Knetka — cTpykTypHO-(OYHKIIMOHANbHAs enuHMIa KuBoro. Hcropus
oTKphITHS KJIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineitnen, P. BupxoB). OCHOBHbIE MOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

MeTtonpl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHKPOCKOIIHUSA,
xpomarorpadusi, 371eKTpodope3, METOJ MEUYEHbIX aToOMOB, U depeHunaIbHOe
LHEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emok. DIEeKTpoHHass MUKpockonusi. KougokanvHasa mukpockonus. Bumanvroe
(npusicusHenHoe) uzyuenue Kiemox.

JleMOHCcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. lIBann, M. llneitnen, P. Bupxos, K. M.
bop.

Tabmuupl U cxembl: «CBETOBON MHUKPOCKOID, «IIEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

O6opymoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATTLHBIX KIIETOK.

IlpakTuyeckass pabora «l3ydeHue MeETOMOB KJICTOYHOM OHOJIOTHHU
(xpomarorpadus, osnekrpodopes, muddepeHIHATbEHOEe IEeHTpUPyrupoBaHue,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIIEMEHTHI.
Bona u €€ pomp kak pacTBOPHUTENS, pEareHTa, ydacTUe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyasiuuu. MuHepalibHbIe BEIIEeCTBA KIIETKU, UX OHOJIOrMYecKast
poJib. Posib KATHOHOB M aHUOHOB B KJIETKE.

Opranvnueckue BelIeCTBa KIETKH. buonornueckne mnoauMepsl. bernku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OeakoBoW MosieKyibl. [lepBudHas
CTpyKTypa Oenka, menTuaHas CBs3b. BTopuyHas, TpeTWdHas, 4YeTBEpTUYHAS



cTpykTypsl.  Jlenatypaums. CpoiictBa OenkoB. Kiaccudpukanus  Oenkos.
buonornueckue pynkunn 0enkoB. lpuonsi.

YraeBoasl. MoHOCaxapuabl, IUCaxapuibl, OJIMTOCAXAPUJIbl U TIOJTUCAXAPHIBL.
O6mwmit mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GyHKIUH YIIIEBOJOB.

Jlunuael. I'mapodunsHo-ruapodoOHBIE cBOMicTBA. Kiaccudukanus 1unuios.
Tpurmunepunsl, ¢ochomunuasl, BOCKU, CTepouabl. buonormueckue QyHKIMH
munuoB. O01Me cBOMCTBA OMOJIOrMYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MTOTYITPOHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupanb. MectoHaxoxaenue u ouonorndyeckue ¢pynkiuu JJHK.
Bunpel PHK. ®yukunu PHK B kietke.

Crpoenue moinekynbl AT®. Makposprudyeckue cBsizu B moiiekyine ATO.
buonornueckue dynkuuu AT®O. BoccraHoBlIEHHbIE MEPEHOCUUKU, UX (PYHKIIMH B
kinetke. [Jlpyeue Hyxneozuompugocgpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKuy, npomeoMuKu.

CrpykTypHasi OUOJOTUsA: OMOXUMHYECKUE U OMOPU3UYECKUE HCCIICTOBAHUS
COCTaBa U TMPOCTPAHCTBEHHOM CTPYKTyphl Ouomonexkyin. Mooeruposanue
CMpPYKmypol U QYHKYu OUOMONEKYN U UX KOMNIeKkcos. Komnviomepuwiii ousaiin u
oOpeanuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpan UM

IToprpetsr: JI. Tomunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Caurep, C. Ilpy3unep.

Huarpammbl:  «Pacnpenenenne XUMHYECKHMX JJEMEHTOB B HEXHUBOM
npupojie», «PacnpeaeneHue XuMUUECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmumer 1 cxemsl: «llepuomuueckas TabnwIa XUMHYECKUX JJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOAbD», «BemiecTtBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JUnuaoB», «HyKIEMHOBBIE KHUCIOTHIY,
«Ctpoenue monekyinsl ATD».

O6opynoBanue: XUMUYECKas 1Mocyia 1 000pya0BaHuUE.

JlaGopaTopHas padora «OOHapyKeHHE OEITKOB C MOMOIIBI0O Kau€CTBEHHBIX
peakuuii.

JlaboparopHass  pabGora  «lcciemoBaHue  HYKJIEMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u pyHKIMH KJICTKH



Tunsl KIETOK: JyKapuoTHYecKas U mpokapuornueckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapruoTruueckon kietku. Kinerounas crenka Oaktepuii u apxeu.
Oco0OeHHOCTH CTpOoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MecTO U poiib NPOKApuOT B OMOLIEHO3aX.

Crpoenue 151 (G yHKIIMOHUPOBaHUE AYKapUOTUYECKOMN KJIETKHU.
[Inazmarnueckas wmemOpana (mmazmanemma). CrTpykTypa —IJIa3MaTHYecKOn
MeMOpanbl. TpaHCHOPT BEIIECTB yYepe3 IJIa3MaTHYECKYI0 MEMOpaHy: MacCCUBHBIN
(nuddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUUHBIN
akTUBHBIA TpaHcmopT). [lomymponuriaemoctr meMOpanbl. Pabota HaTpwmii-
KaJIMeBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aromuto3. JK301uTo3. Knerounas
creHka. CTpykTypa U QYHKIHMH KJIETOYHOM CTEHKH pacTeHUM, rpuloB.

Huronnazma. [luto3zons. Lutockener. JIBuxkeHne nuroniamMbl. OpraHousl
kieTkd. OpHoMeMOpaHHBIE OpraHouAbl KJIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblKu, JTU30COMBI, UX CTpoeHHE W (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouoB KJeTKu. CTpOoEeHHE TPaHYJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC.Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIIETOYHbIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynym. CekperopHas QyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [ onvoorcu. Copmupoexka oOenxkos 6 annapame Ionvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbiX Ki1eToK. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOUIbl  KJIETKU:  MHUTOXOHJIPUHU,  IIJIACTHUIBI.
IIpoucxoorcoenue mumoxondpuii u niacmuod. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenune u (yHKUMM MUTOXOHJpUN M Tutactun. llepBuunele,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (POTOCHMHTE3UPYIOIIMX  SYKapUOT.
XIIOpOIIACThI, XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTECHUN.

HememOpannbie opranounnbl kieTku CTpoeHue M (yHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axmunogvlie Mukpoghuiamenmol. MBIIICUHBIE  KJIETKH.
AxmuHnogble KoMnoneHmvl HeMbluleuHblx Kiemox. Muxkporpyoouku. Kierounsii
neHtp. CrpoeHue U JBWKEHHE JKTYTUKOB U pecHUYEeK. MHUKPOTPyOOUKH
nutoriasmbel.  LlenTpuons. benku, accoyuuposanuvie ¢ MUuKpouiameHmamu u
mukpompyboukamu. MomopHvie 6enku.

Anpo. O6onouka sigpa, XpOMaTHH, Kapuormjiasma, SAPHIIIKA, UX CTPOCHUE U
bynakiuu. SnepHplii O0enKOBbIM Marpukce. [IpocTpaHCTBEHHOE pacMoOOKEHUE
XpOMOCOM B HHTEp(azHOM snpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBI. /JuHamuxa s0epHou o6onouku 6 mumosze. foepubiil
MpaHcnopm.



Kinerounsle BkimroueHUs. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanuun

[Toprpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl U cxembl: «CTpoeHHE HYKaApUOTHUECKOM KIeTKu», «CTpoeHue
KUBOTHOM  KJIeTKW», «CrpoeHne  pacTuTenbHOM — KIEeTKm», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAaPHOTUIECKON KIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIIpENaparbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpENnaparbl OaKTepUaIbHBIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHwe CTpOEHUS KIETOK  Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne CBOMCTB KJICTOYHOM MEMOpPaHBI».

JlaboparopHas pabora «JlccinegoBaHue mia3molid3a M JEMiIa3MOiIM3a B
PACTUTENIbHBIX KIETKAX.

IIpakTtuyeckas  paGora  «M3ydyeHwe  [BMKEHUS  LUTOIJIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelIeCTB U IPpeBpallieHHE IJHEPIrUU B KJIETKe

AcCHUMWISILIAS U AUCCUMUJIISIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIM U TeTepOoTpPOodHBINA. YuacTue KHUCIOpoJa B OOMEHHBIX
mporeccax. JHepreruueckoe obecrieueHue KieTku: mnpeBpamieHne ATD B
oOMeHHBbIX Tpoleccax. DEepMEHTATUBHBIA XapakTep peakiuil KIETOYHOTrO
merabonuzma. DEepMeHTHl, MX CTPOCHHUE, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OEJIKU-UHTMOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaxkuuii OT pa3InyHbIX (DaKTOPOB.

IlepBruHBII CHUHTE3 OPraHUYECKUX BEUIECTB B KieTke. DoToCUHTES.
AHoKkcueenHbvlll U OKcueenHvlll homocunmes y baxmeputi. Ceemocobuparouue
nUSMeHmyvl U NUSMEHmMbl PeakyuoHHo20 yeumpa. Ponb XJIOpPOIUIACTOB B MPOIECCE
¢orocunteza. CBeroBas u TeMHOBas pasbl. Pomoovixanue, Cs., C4- u CAM-munoi
Gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusHue pa3nuuHbIX (HaKTOpPOB
Ha CKOpOCTh (DOTOCHHTE3a. 3HaUEHHE (POTOCUHTESA.

XEMOCHUHTES3. PaznoobOpa3sue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUPULKPYIOLIUE OaKTEepHH, >KeIe300aKTEepPUH, CEPOOAKTEpHUH, BOIOPOHBIE
OakTepuu. 3HaYEHNE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3mbl. Buaesl Opoxxenus. [IpoaykTel OpokeHHS M HX
UCIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30 yAUTEIN OOJIE3HEH.



AspoOHBIC OpraHU3MBbl. DTansl DYHEPrETUYECKOTO obMmeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETIIICHUE TIIFOKO3bI.

buonornueckoe OKucCIEHUE, UM KIETOYHOE AbIXaHue. Pojib MUTOXOHIpUN B
mporeccax ouonorudeckoro okuciaeHus. [uknudyeckue peakuu. OKUCIUTEIHHOE
dbochopupoBanue. DHepeus memoOpannoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnoiu ATD-cummaser. IlpeumyiliecTBa a’poOHOr0 MYyTH
oOMEHa BEIeCTB Mepe aHadPoOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JlemoHcTpanun

[Toprpersr: [x. [Ipuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «POTOCHHTE3Y, «IHEPreTUYECKnii 0OMen», «brnocuHTe3
oenka», «CtpoeHue pepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYOBaHUE AJIi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass padora «l3ydyeHHME  KaTAIMTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WK KaTalla3bl).

JlaGopaTtopuas pabora «l3ydyeHue (EepMEHTATUBHOIO paCIICIICHUS
MEPOKCUIA BOJOPOAA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX.

JlabopaTtopHas paGora «CpaBHeHHEe TipolieccOB  (OTOCHMHTE3a W
XEMOCHHTE3A.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXaAHUS.

Tema 7. Hacsencrennass uHpopManus U peanu3anus €€ B KJIeTKe

Peakuun matpudHoro cuHtes3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOIO CMHTe3a. Peanm3anus HacnencTBeHHON mHdopMaiuu. I'eHeTnyeckuii
KOJl, ero cBoiictBa. TpaHckpunuus — wmaTtpuuHbli cuHte3 PHK. Ilpunuums
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnopTHeix PHK B OmocunTe3e Oenka.
VYcnoBusi O6uocuntesa Oenka. KomupoBanue amunHokuciaor. Pomp pubocom B
OonocuHTe3e OenKa.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApHOT U JYKApUOT. Perynsdius akTUBHOCTH T'€HOB Yy MpPOKapuoT. ['mmoresa
onepona (®@. XKakoo, XK. Mano). Mozexynapnvie mexaHuzmovl IKCHPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsuus 0OMEHHBIX
MIPOLIECCOB B KJIeTKE. KileTouHbIN roMeocTas.

Bupycel — HeksieTouHble POPMBI KU3HU U 00JIUraTHBIEC TTapa3uThl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHbvlll YUk



JIHK-cooepoicawux eupycos, PHK-codepocawux e6upycos, baxmepuogpaeos.
Obpamuas mpanckpunyus, pegepmasa, unmezpasa.

Bupychbie 3a0o0seBanus denoBeka, >XUBOTHBIX, pacTeHuit. CIIN, COVID-
19, counanbHble ¥ MEAUIIMHCKUE TTPOOJIEMBI.

buoungopmamuxa: uumeepayus u ananuz dorvuux maccusos («bigdatar)
CMpPYKMYpHbuIX Ouono2udyeckux oannvix. Hanomexunonozuu ¢ buonozuu u meouyuHe.
Ipoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.

JlemoHcTpanun

IToptpetsr: H. K. Konbios, 1. . UBanoBCkuiA.

Tabmumer 1 cxembl: «buocunTes 6enka», «['eHeTnueckuit kom», «Bupycei»,
«bakTepuodarn».

IIpakTuyeckas padora «Co3aHne MOJIEIN BUPYCay.

Tema 8. JKu3HeHHBII UK KICTKH

Knerounsrii muki, ero mepuoabl u perymsiusa. HMatepdasza um mMuTo3.
Oco0EHHOCTH TMpPOLIECCOB, MpOTEKarluXx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecunrternueckuit  (MOCTMUTOTUYECKHM),  CHHTETHYECKUH U
MMOCTCUHTETUYECKUN (MPEMUTOTUUECKUN ) TIEPUOALI HHTEPPA3bI.

Marpuunbii cunre3 JJHK — perumkanwms. Ilpuaiuner permmkanuu JIHK:
KOMILIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPAJUIEIIbHOCTb.
Mexanuszm permmkanuu JIHK. Xpomocomsbl. Ctpoenune xpomocom. Tenomepsl u
TejaoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTun. JUIJIOUIHBIA W
rarionAHbI  HAOOpBl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xknetkn — wmuro3. CTaguum MUTO3a U MPOUCXOASIIME B HUX
npouecchl. Tunbl muto3a. KapnoknHes n 1murTokuHe3. buonmornueckoe 3HauYeHUE
MUTO3a.

Perynsiiuss MUTOTHYECKOrO IMKIA KJIETKU. [Iporpammupyemasi KieTodHas
rubesb — anomnTo3.

Knerounoe siapo, xpomocoMmbl, (DyHKIMOHATbHAs TeHOMHKA. Mexanuzmwi
npoaugepayuu, ouggepenyuposku, cmapenus u eudenu kiemox. «lL{ugposas
K1emKay — ouourngopmamuyeckue Mooeniu QyHKYuOHUPOBAHUS KIeMKU.

JlemoHcTpanuun

Tabmuupbl U cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy», «Permkanus [JTHK».

O6opynoBanue: CBETOBOW MUKPOCKOII, MUKpoIpenaparsl: «MUTO3 B KIIETKax
KOpEIIKa JTYKay.

Jlaboparopnass  paGora  «/3yueHMe  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpErapaTax».



JladopaTopHas padora «Habmronenre MuTo3a B KJIETKaX KOHYAKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMHA OPraHU3M OB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OOHOKIJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTM  CTpPOEHUS U JKU3HEACSITEIIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIC
BOJOPOCJIH, APYTUe NPOTUCTHL. KOJTOHMAIbHBIE OPraHU3MBI.

B3anmocCBs3p 4yacTell MHOTOKJIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U
cucreMbl opraHoB. OpraHusm Kak eIuHoe 1einoe. ['omeocTas.

Txkanu pactenuit. Tumbl pacTUTENbHBIX TKaHeH: oOpa3oBarenbHas,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHHS,
GyHKIMH 1 pacnoyioKeHUsl TKaHeH B OpraHax pacTeHUH.

TkaHu >XKUBOTHBIX W YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: 3MUTEIMANIbHAs,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHasg. OCOOCHHOCTH CTpoeHUus, (GYHKIUN WU
PACIIOJIOKEHNS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE W T€HEpaTUBHBIE OpraHel pacteHud. Opransl U
CHUCTEMBI OPraHOB )KUBOTHBIX U 4eJIOBeKa. DyHKIIMM OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX W
MHOT'OKJIETOYHBIX XUBOTHbIX. HapyxHblii U BHyTpeHHUl ckener. CTpoeHue u
THUIBI COEAUHEHUST KOCTEH.

JIBmxkeHne  opraHu3mMoB. JIBHJKEHHME  ONHOKJIETOYHBIX  OPraHU3MOB:
amE&0ouIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHUIA:
TPONU3MBl M HACTUHU. J[BMIKEHHME MHOTIOKJIETOYHBIX KHWBOTHBIX W YEJOBEKa:
MblleyHas cucreMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

Iluranue opranu3zmoB. Ilornomenue BOABL,  YIVIEKHCIOTO rasa Hu
MHUHEPAJIbHBIX BEIIECTB pacTeHUsIMH. [IluTaHue KUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIIETOYHOE nuuieBapeHue. [IuTanue MO3BOHOYHBIX JKUBOTHBIX. OTIENBI
MHAIIEBAPUTENIBHOrO TpakTa. llumeBapurenbusie xenesbl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pactenuil. Jprxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KoxkHoe nbixanue. /[prxaresnbHas MOBEPXHOCTb.
XKabepHoe u nérouHoe apixaHue. /[pIxaHne NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IO3BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTteMa 4YenoBeKa. MexaHW3M BEHTWISLUM JIETKUX y ITHLl U
MJIEKONIUTArOIUX. Perynsanus apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BELIECTB Yy OPraHUu3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancrmopr BewlecTB Yy XKUBOTHBIX. KpoBeHOCHass cucremMa W €€ OpraHsbl.



KpoBeHocHast cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M uesioBeka. Cepe,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y opranusmoB. Beigenenue y pacrenuid. Bbinenenuwe y
KUBOTHBIX. CokparutenbHble Bakyond. Opransl BbiaeneHus. OunbTpanus,
CEKpeIusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3MbI PaOOThI OPraHOB BBIJCICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM W BBIAEIUTEIBLHON cUCcTEMaMU. Briienenue y
MO3BOHOYHBIX JKMUBOTHBIX W uesoBeka. [louku. CTpoeHre u (yHKIMOHHPOBAHUE
Hedpona. O6pa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopbl
OakTepuii ¥ I[MCTHI MPOCTEHIIMX. 3alldTa y MHOTOKJIETOUYHBIX pacTeHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHUYECKOU 3aIUThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpPOBBI M WX TPOU3BOJHBIC.
3amura opranu3ma ot Oone3Hed. IMMmyHHas cucrtema 4yenoBeka. KieTouHblilt u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBIN U TPUOOPETEHHBIA crenubuyecKuii
UMMYHUTET. Teopus KIOHAbHO-ceneKTuBHOro ummynurera (I Dpmux, ®. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOKAEHHOTO
UMMYHUTETA B pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocte u  peryisinusa |y  oprauusmoB. Pasnpaxkumocts y
OJHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3npaxxumMocTh © peryiasiuus y
pactenuii. PocToBbIE BElIECTBA U UX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryssiius y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y ®UBOTHBIX. OTAENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexc u
peduiektopHas nyra. bezycrnoBHbie U yciaoBHbBIE pedaeKchl.

['ymopanibHass perynasiuuss U 3HAOKPUHHAsA CUCTEMa XHWBOTHBIX W YEJIOBEKA.
Kene3pl HSHAOKPUHHOM CHCTEMBI U HUX TOPMOHBI. [lelicTBUE TOPMOHOB.
B3anmocBs3b HEpBHOW U SHIOKPUHHOW cHCTeM. [ umoramamo-runodusapHas
cucrema.

JlemoHcTpanuun

IToprper: W. I1. [1aBnos.

Tabmuubl 1 cxembl: «OJIHOKIETOYHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE
Bopopocan», «bakrepum», «lIpocrenmmey», «OpraHbl IBETKOBBIX PACTEHUN,
«CucteMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembd», «CTpoeHuE CTEOsN»,
«CTpoeHue NHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeoBEKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHas cucremMa», «/lpIxarenpHas



CHUCTEMAY, «Hepnas CUCTEMAY, «Koxa», «MpImeuHast CUCTEMAY,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS cUCTEMa», «CTPOCHUE MBIIILbD,
«mmynuTer»,  «KumeyHononoctHele», «CxemMa  NUTaHUS  PACTECHUN,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THAPHD,
«CtpoeHue miaHapun», «BHYTpeHHEe CTpOCHUE HO0XKJEBOro uepBs», «HepBHas
cucreMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecmbikaronuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrema
MJIeKonUTaroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpenaparbl OIHOKIECTOUHBIX
OpraHU3MOB, MUKpOIpENnapaTbl TKaHEW, PAKOBUHBI MOJIIIOCKOB, KOJUJICKIIUH
HACEKOMBIX, WTJIOKOXXHX, KUBBIE SK3EMIUIIPhl KOMHATHBIX PacTeHUH, repOapuu
pacTeHUWid pa3HbIX OTHEJOB, BJIAXHbBIE MpENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIUU OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
000py0BaHKE JIs IEMOHCTPALIMU TOYBEHHOTO U BO3AYIIHOI'O MUTAHUS PACTCHUM,
pacieryieHus Kpaxmaia u 0elKoB moj ecTBueM (hepMeHTOB, 000PYI0BaHUE JIJIS
JEMOHCTpAIMU OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTebHBIX IBUKEHUM, MOJIETTU TOJIOBHOI'O MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlabGoparopHas padora «/3ydueHue TKaHel pacTEHUI.

JlabGoparopHas padora «/3yueHue TKaHel >KMBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne OpranoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHoKeHre U pa3sBUTHE OPraHU3MOB

@dopmMbI pa3MHOXKEHUS OPraHU3MOB: Oecroyioe (BKJIIOYash BETETAaTUBHOE) U
nojioBoe. Buaer  Oecronoro  pa3MHOXKEHUS:  MMOYKOBAaHWE,  CIOPYJIAIIHS,
(dparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pasmHoxkeHue. [lonoBbie KineTkH, wiau ramerbl. Meio3. Craauu
Meno3sa. [loBegenne xpomocom B Meniose. KpoccuHrosep. bronorndecknii CMbICI
M€N03a M IOJOBOrO mporecca. Meho3 W ero Mecrto B JKA3HEHHOM IMKIIE
OpraHU3MOB.

[Ipen3apoasiieBoe pazButue. I'ameTorenes y :kuBOTHBIX. [1010BBIE KeEIe3bl.
OObpazoBanue M pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHUE W AMOPHOHAIBHOE pPAa3BUTHE KUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HapYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuanBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOSUL.
Konyenyus mopgocenos u modenu mopghocenesa. Cramum >MOpUOTeHE3a
KUBOTHBIX (Ha npumepe Jarymku). JpoOnenuwe. Tunbsl  apoOieHUS.
Jlemepmunuposannoe u Hedepmunupoeannoe Opoonenue. bnacmyna, munv



onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONUTAIOUIMX. 3apOJBIIIEBbIE JHCTKU
(racTpysisiiust). 3akiiajgka OpraHoB U TKaHEH M3 3apOBIIIEeBBIX JTUCTKOB. B3auMHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojpiiia (dIMOpUOHATbHAS WHIYKIUSA).
3akjmagka TIUIAHA CTPOEHUSI JKMBOTHOIO Kak  pe3yibTaT HEPAPXUUECKUX
B3aMMOJICHCTBUI TE€HOB. BiusHue Ha 5>MOpHMOHAILHOE pa3BUTHE Pa3IUUYHBIX
(bakTOpOB OKpYKarolen Cpebl.

Poct u pasButue xuBoTHBIX. [locTomMOpuonanbubiii nepuon. Ilpsmoe u
HempsiMoe pasBuTue. PaszButne ¢ meramopdo3omM y OECrO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHONOrnueckoe 3HAaYe€HHE MNPSIMOrO0 U HENPSIMOro
pa3BUTHUSA, UX PACHPOCTPAHEHHE B Mpupoje. Tumbl pocta KUBOTHBIX. DAKTOPHI
PETYISIIINU POCTA KUBOTHBIX M YesioBeka. CTaanu MOCTIMOPHOHATLHOTO Pa3BUTHS
y JKUBOTHBIX U yenoBeka. [lepuonbl oHTorenesa yenopeka. CTapeHrue U CMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmuoxxeHne um pasButue pacteHuil. ['amerodputr u cmopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue crmop B IIpolecce Meiio3a.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W PA3BUTHUE PACTUTEIbHBIX
Opranu3MoB. J[BOHOE OIIOJOTBOPEHUE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue U
Pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYIISIIIUM OHTOT€HE3a Y pACTEHUMN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabmuupl 1 cxembl: «BererarnBHoe pa3sMHOXeHHE», «Tumbl Oecrmoaoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAIbI», «Pa3MHOMXKEHHE SBIIEHBD,
«Pa3MHOXeHue TUApbD, «Menos», «XpomocoMb», «I'amerorenes», «CtpoeHue
SAMIEKIIETKH U criepMaro3onna», «OCHOBHBIE CTaauM OHTOreHesa», «lIpsmoe u
HenpsiMOe pa3BUTHE», «Pa3BuUTMe MaWCKOro xyka», «Pa3zButhe capanumy,
«Pa3zButne marymku», «/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTECHUNY,
«CTpoeHue ceMsiH OJHOJOJIbHBIX M JBYAOJIBHBIX pAacTeHUI», «KW3HEHHBIN UK
MOPCKOM  KamycTbD», <«OKWM3HEHHBIM LUKI Mxa», <«KHU3HEHHBIM  IUKI
MManOpPOTHUKAY, <« KU3HEHHBIN LUK COCHBD».

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenaparsl SHIEKICTOK U
CIIEpMAaTO30MI0B, MOAENb «LIUKI pa3BUTHS JATYILIKW.

JlabGoparopHas pabdora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOACTBA 3apOAbILIEH
MTO3BOHOYHBIX JKUBOTHBIX».

JlaboparopHass pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTEHU».



Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHU3MoOB

Hctopusi cTaHOBJIEHHMs] M pPa3BUTHS TE€HETUKM Kak Hayku. Paborer I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Padotel H. K. KonbioBa, H. 1. Basunosa, A. H. benozepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUSI, THOPUIBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOABI  TEHETUKH:  THOPUIOJOTUYECKUN,  ITUTOJOTHUYECKU,
MOJIEKYJISIPHO-TEHETUYECKUN.

JleMoHCcTpanuun

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabmuiet u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopuas padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX
HUCCIIEIOBAHUN)).

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKoH
eaAnHOo00pasust THOPUIOB NepBoro nokoneHus. [pasuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUICIUICHHs IMPU3HAKOB. LluTomormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIUBaHus. [ MmoTe3a 4ucTOTh TaMeT.

Anamusupyroniee ckpemuBaHue. [[poMexkyTouHbIA XapakTep HACJIEeI0BaHHUS.
Pacuienienre npu3HakoB IPU HEMOJIHOM IOMUHUPOBAHHH.

JuruOpunnoe ckpemmbanue. Tpetuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT'0
HACJICIOBAaHUSI  ITPU3HAKOB. [{uTomornueckue  OCHOBBI  JUTHOPHUIHOTO
CKpELIMBAHMUS.

CuemienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuenneHHoe
HACJICIOBAHWE T'€HOB, HAPYLICHUE CLEIUICHUS MEXAYy TIeHamu. XPOMOCOMHAas
TEOPUsl HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIA MEXaHU3M OMNPEEICHHS M0J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M TreTeporaMeTHbd moji. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotur kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoOJelCTBUE HEAJUICIbHBIX TE€HOB.
Komnnementaprocts. Onucras. [lonmumepusi.



['eHeTMUECKUN KOHTPOJIb Pa3BUTHsA PACTEHUM, >KUBOTHBIX M 4YEJIOBEKAa, a
Takke (PU3NOJIOTMYECKUX TMPOIECCOB, TMOBEACHUS U KOTHUTUBHBIX (DYHKIIUH.
['eHeTnueckue MeXxaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO35UH — MHUKpOOMOMY». ['€HeTHuecKue acmeKThl KOHTPOJsS U
M3MEHEHUsI HACJIeICTBEHHON nH(pOopMalnK B TOKOJIEHUIX KJIETOK U OpPraHW3MOB.

JleMOoHCcTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuupbl u cxemsl: «IlepBriit 1 BTOpoi 3akoHbl MeHaens», « TpeTuit 3aKkoH
Menpens», «AHanu3MpyHOIlee CKpeluBaHue», «HenmonmHoe AOMUHUpOBaHUEY,
«CrienyieHHOE HAcJIeJOBaHWE TPU3HAKOB Y Jpo3oduiib», «l'eHeThka Tmosay,
«Kapuotun uyenoseka», «Kapuotun apozodpmisy, «KapuoTunm OTHUIBD,
«MHOXeCTBEHHBIN aJuIeNIn3M», «B3aumMoaencremue reHoBy.

O6opynoBanue: MojAeNb i JAEMOHCTpallud 3aKOHOB  €JIMHOOOpa3us
rUOpPUIOB TEPBOTO TMOKOJICHHSI W paclIeneHus MPU3HAKOB, MOJETb s
JEMOHCTpAlMd 3aKOHAa HE3aBUCHUMOIO HAcCJEJAOBaHUA MPHU3HAKOB, MOZENb IS
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEAOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MHUKponpenapat: «/po3zodpunar.

IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIBD.

IIpakTnueckas  padora  «M3ydyeHwe  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUS Y APO30(DHIIBD».

Tema 13. 3aKoHOMEepPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue TeHOTUIIAa W Cpeabl Npu  (GopMHUpOBAaHWUU (EHOTHIIA.
M3meHunBOCTh TpU3HAKOB. KauecTBEHHBIE U KOJWYECTBEHHBIE TpU3HAKU. Buibl
W3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJICICTBEHHAS.

MonmudukannonHas W3MEHYHBOCTb. Pomb cpeapl B (OpMHUPOBAHUU
Moau(pukaoHHOM u3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psan u BapuanuonHas kpuBas (B. Horanucen). CpoiicTBa MoaudukanmoHHON
W3MEHYUBOCTH.

['enoTunuueckas n3MEHYUBOCTh. CBOMCTBA TEHOTUITUYECKOW M3MEHUYMBOCTH.
Bupl reHOTUTITHYECKON M3MEHUYUBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHASI.

KoMOuHaTtiBHas W3MEHYMBOCTh. MeW03 M TOJIOBOM TMpoIleCC — OCHOBA
KOMOWHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHUYUBOCTH B CO3JaHUU
TF€HETUYECKOro pa3Ho00pa3us B mpeiesiax OAHOro BUA.

MyrauroHHass W3MEHUYMBOCTb. Buabl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MyTauWu. SnaepHele U
HUATOIUIa3MaTH4YecKkue Mytaiuu. CoMaTu4eckue U MoJioBble MyTauuu. [IpuyunHbI
BO3HMKHOBEHUs MyTauuii. MyTareHpl W WX BIHASHAE Ha OpPraHU3MBL.



3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacneacTBeHHOM u3meHunBocty (H.M. BaBunoB). BuesnepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCTb.

Dnuecenemuxa U INULEHOMUKA, POAb INUEHEMUUEeCKUX @akmopos 8
HAaCc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JleMOoHCcTpanuu

IToprpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuupl u  cxembl: «Buapl u3MeHUMBOCTHY, «MoaudukarmoHHas
U3MEHUYUBOCTDLY, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Metio3y,
«OmnonoTBopeHuey, «I enernyeckue 3a00IeBaHUs YeI0BeKay, « Buapl myranmii.

ObopynoBaHue: XuBbIe M repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHKH ((poTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. [locTpoeHWe BapHallMOHHOTO psiga W
BAPUALIMOHHOW KPHUBOW.

IIpakTnueckas padora «Myramuu y J1po3oduiasl (HA TOTOBBIX
MHUKpPOIpenapaTax)m».

Tema 14. I'eneTuka 4yesioBeka

Kapuorun uenoeka. MexayHapoaHas nporpaMma HCCIEAOBaHUS T'€HOMA
yernoBeKa.  Meroapl  M3y4eHHMST T€HETUKHA  YEJIOBEKa:  IeHEAIOTMYECKHUM,
OIM3HEIOBEIN, IIMTONCHETUYCCKU, MOMYJISIIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpemeHHOE OmpeAcICHUE TE€HOTHIIA:
ITOJITHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[T1IP-ananu3a. HacnencrBeHHble 3a00JieBaHus yesloBeKa. [ eHHbIE U1 XpPOMOCOMHBIE
0onie3Hr 4yenoBeKa. boJle3HH C  HAcIEACTBEHHOM MPelpacnoyioKeHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T'€HETHYECKUX
3a00yieBaHMil YenmoBeKa. MeauKo-rTeHeTuueckoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUUYECKHE aClEeKThl MCCIICIOBAHUI B
00JIacTH peAaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKA K
bu3nuecKoMy U XUMHUUYECKOMY 3arpsisHEHUIO OKpYyXaromien cpeabl. [ eneTnueckas
IIPEAPACIIOI0KEHHOCTD YEJI0BEKa K IAaTOJIOTHSIM.

JleMoOHCcTpanuu

Tabmuubl U cxembl: «Kapuotun yenoBeka», «MeToabl U3yUeHUS T€HETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUs YETOBEKaY.

IIpakTuyeckas padora «COCTaBIICHHE U aHAIN3 POJOCIOBHOMN.

Tema 15. Cennekuusi Opranu3sMoB



JlomecTukanus W cenekuus. 3apoKJICHHWE CEeJIeKUWH W JOMECTHKALUU.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHui. Poib cenexkuuy B CO3JaHUM COPTOB PACTEHUM U ITOPOJ
#uBoTHbIX. CopT, mOpoaa, IITaMM. 3aKOH TOMOJIOTMYECKHX PSJIOB B
HacjieACcTBeHHOM wm3MeHunmBocTH H. . BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOM PaOOTHI.

Metonbl cenekiMoHHOM pPadoThl. McKkyccTBEeHHBIN OTOOp: MAacCoOBBI U
VHIVBUyaIbHbIN. OTamnsl KOMOMHAIIMOHHOU CCJICKIIMH. HcneiTanue
npou3BojauTeNe 1o mnoTroMcTBY. OTOOp MO TEHOTUIy C TOMOIIbIO OIEHKU
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ TToMoibio aHanmza JIHK.

HckyccTBeHHBIE ~ MyTareHe3  Kak  METOA  CEJEKIMOHHOM  paboThl.
PannanmoHHbIil 1 XUMUUYECKU MyTareHe3 Kak UCTOYHUK MYTallui y KyJbTYPHBIX
¢opMm opranuzmoB. lcnonab30BaHWE TE€HOMHOTO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBIX JIHK 11 moiny4deHus: nCXoJHOro MaTepuaiia Juisl CENEKIIMH.

[Tonyuyenue MOJIATUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLIUs.
brmuskoponcTBeHHOE  ckpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpelMBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. OtpanénHas rudbpuamsanusd. Ilpeogonenue Oecruionus
MEXBUIOBBIX THOPUAOB. JlOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DEBONOYUAN.

CoxpaHeHue M M3YyYE€HHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX poAMuYed JUIS  CO3/JaHWS  HOBBIX COPTOB W  THUOPHIOB
CEIIbCKOXO3UCTBEHHBIX  KYIbTYp. J3yuenue, coxpauwenue u  ynpaeieHue
2EHeMUYECKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs Cyuecmayiomux U coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM 4ucie ¢ NpUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCNe008aHUL,
nepeoosvix uoell U nepcneKmuHbIX MexHOL0SUI.

JdeMoHCcTpanumn

Iloprpersr: H. WM. Basunos, 1. B. Munuypun, I'. JI. Kapneuenxo, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Ta0muier u cxembl: «LleHTpbI MPOUCXOKACHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEICTBEHHOW H3MEHUYHUBOCTH,
«Metonpl cenexkuuny, «Otnanéunas ruopuauzamnusy», «MyrareHesy.

JlaboparopHasi padora «l3yuyeHne COPTOB KYJbTYPHBIX PACTCHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHne METOI0OB CENEKIIUH PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD.



IKCeKypcusi «OCHOBHBIE METOABI M JOCTHIKEHUS CEJEKIHMH PpAacTEeHUU U
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTOpuIo
arpOyHHBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rust 1 CHHTETHYECKAass OMOJ10T U

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJIOTUU, — KIETOYHbIE U TKAHEBbIE
KYJIBTYpBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpanuunoHHas
OMOTEXHONOrus: XJeOomeueHne, TMOIYyYeHHE KHUCIOMOJOYHBIX  IMPOJIYKTOB,
BUHOJEIME. Mukpobuonorndeckuii cuHTe3. OOBEKTBl MHUKPOOHOJIOTHYECKUX
texHosorui. [lpon3BoacTBo 6enka, aMUHOKHUCIOT U BUTAMUHOB.

Coznanue TEXHOJNOTMH M MHCTPYMEHTOB LIEJIEHAIIPABICHHOIO U3MEHEHHUS H
KOHCTPYHMPOBAHUS T€HOMOB C LIEJIBIO ITOJTYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COZIepKalllMX HE BCTPEYAIOLIMECS B IPUPOJE OMOCUHTETUYECKUE ITYTH.

Kierounas unxkeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEU DPACTEHUN H
KUBOTHbIX. KpuoOanku. Comarnueckas rubpuausanuss W COMaTHYECKUN
smOpuoreHe3. lcnosib30BaHHE TaluIOMIOB B CENEKUUU pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKUus
AWLEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. MeETOI TpaHCIUIAHTALUU SIAEP KIIETOK.
Texnonocuu 0300p086IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DABMHOICEHUSA CENIbCKOXOZAUCMBEHHBIX KYIbMYP.

XpomMOCOMHass M T€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomObunanTHeix J{HK. Cozdanue mpanceennvix opeanusmos.
JlocTrkeHussT W NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  WHXXEHEPHUU.
DKOJIOrMYECKHUE U AITUUECKHUE MTPOOJIEMbl T€HHON MHKEHEPHUH.

Menuumnckue Oouorexnonoruu. [loctrenomuas uudponas meaununa. [P -
JTUATHOCTUKA. MeTaOoNOMHBIN aHanmM3, TEHOIEHTPHUYECKUN aHaiu3 MPOoTeoMa
YEJIOBEKA JUI1 OLEHKHM COCTOSHHS €ro 340poBbs. VCIOJIb30BaHME CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Onommkenepuss g pa3paboTKu
(GyHIaMEHTATbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUH, CO3[aHMsI KOMIUIEKCHBIX
TKaHEH COUYETaHHMEM TEXHOJOTHil TpEXMEPHOro OMONPUHTUHTA U cKaddonauHra
JUIS pELIEHUS 3a]1a4 [IEPCOHANM3UPOBAHHON MEULIMHBI.

Coznanne BEKTOPHBIX BAaKLUMH C II€JIbI0 OOECrieueHHs] KOMOWHHUPOBAHHOM
3amuThl oT Bo30Oyauteneid OPBU, ycraHoOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢yukuronupoBanuss PHK-comepxamux BHpYCOB, BBI3BIBAIOIIMX OCOOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu



Tabmuubr 1 cxeMbl: «VIcmonb30BaHNE MUKPOOPTAHU3MOB B TIPOMBIIILIIEHHOM
MPOU3BOACTBEY, «KieTouHas uHKeHepus», « eHHass HHKXEHEepUs».

JlabopaTrophnas padora «/3yueHue o0ObeKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «llonydyeHrne MOIOYHOKUCIBIX IPOAYKTOBY.

IKCKypeusi «bHOTEXHOJIOTMST — BaKHEWINAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1.3apoxkaenne W pa3BUTHE JBOJIOLHHOHHBIX NPEACTABJICHUHN B
Oomosiorum

OpomonmonHass Teopusa Y. JlapBuHa. Ilpennochiiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp ¥ HayyHas aestenbHocTh Y. JlapBuHa.

JIBrkyiue cuibl 3BoIONMY BU0B 110 Y. /lapBuHY (BbICOKAast HHTEHCUBHOCTD
pa3MHOXKEHHUS OpPraHM3MOB, HACJEJACTBEHHas HW3MEHYHMBOCTh, Oopbba 3a
CYILECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuntetnyeckod teopuu sBomoruu (CTI). HelTtpanbHas
Teopuss HBomonuu. CoBpemMeHHass JBOJIOLMOHHAS  OWoNOrus. 3HAYEHUe
HBOJIIOLIMOHHOM TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOI KapTUHBI MUpA.

JemoHcTpanuu

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. YUerBepukos, W. W. IlImansraysen, [Jx. Xomnugeitn, . K.
benses.

Tabmuubpl u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuew)»,
«JlectHuna >kuBbBIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHUs
MpUCTIOCOOJIEHUH y pacTeHud u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectsus Y. lapsunay», «Haxoaku Y. [lapBunay, «Dopmbl 60pbOBI
3a cymiecTtBoBaHue», «lloponbl romydei», «MHorood6pasue KyJIbTypHBIX (opMm
KarmycTe, «[lopoasl JOMamHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHONICHUS JBIXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE ITOJIOKEHUSI CUHTETUYECKON TEOPUH 3BOJIIOLIUI.

Tema 2. MUKPOIBOJIIOIHSA U €€ Pe3yJIbTATHI

[lonynsuus Kak 3leMeHTapHas eIuHHIA 3BOIoUUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HooOpa3usi W CTPYKTYphl nomyisuuil. M3MeHeHue
reHooHJla MONYJSALMU Kak »3JIEMEHTapHOE DSBOJIOLMOHHOE SIBJIECHUE. 3aKOH
reHeTuyeckoro pasHoBecust J[x. Xapnau, B. BaiinOepra.

DneMeHTapHble (DAKTOPBI (IBIDKYIUME CHUJIBI) SBOJIOIUU. MyTalmOHHBIN
nporiecc. KomOuHaTuBHas u3MeHUYMBOCTH. Jlpeitd TreHOB — ciydaiiHble



HEHANpaBJICHHbIE W3MEHEHHMS YacTOT ajjiefied B Homymauusx. OQdexT
OocHOBatens. JIDpgexm Oymvirounozo copaviuika. CHudceHue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u creocmeus. Ilposenenue sgpghexma Opeiigha 2enog 6
bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V3omsmus  TTOMYJISIIIHMN:
reorpaduueckas (pocTpaHCTBEHHAs), OMOIornyecKkas (pernpoayKTHBHAs).

EcrtecTBeHHBII 0TOOp — HampaBisiomMid  QakTtop 3Bomonud. DopMbl
€CTECTBEHHOT0  OTOOpa:  JABWXKYIIUWA, CTAOWIM3UPYIOUIUH,  Pa3pbIBAIOIIMIA
(nu3pynTuBHbIi). TlonoBoli or6op. BO3HMKHOBEHHE M 3BOJIOLUS COLMAIBHOIO
MOBEICHUSI )KUBOTHBIX.

[TpucrnocoGneHHOCTh  OPraHW3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOLIHH.
BosnukHOBeHHE — mpucnocobsieHudt y  opraHu3mMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl nmpucnocoOiaeHuil y opranu3MoB: MOp(oIoruyecKue,
dusnonoruyeckue,  OHMOXUMHUYECKHUE,  MoBeAeHUeckue.  OTHOCUTENbHOCTh
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BoMtolMu. M3onsauusa — xmoueBoil (aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: AJJTONATPUIECKOE (reorpaduueckoe),
CUMIIATPUUIECKOE (?KONIOTHYECKOE), «MTHOBEHHOE» (monumIOnIU3aIu,
rubpuauzanus). JJmuTensHOCTh BOTIONMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOIOTUYECKOTO Pa3Ho00pasus.

Ponp »BOMOIIMOHHOM OWONOrMM B pa3pabOTKE HAy4HBIX METO/OB
coxpaHeHusi 6mopazHooOpazrsa. MUKpPOIBOMIONMS M KOIBOIIOIMS Mapa3uTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHMSI YCTOWYUBOCTH K aHTUOMOTHKAM M CITOCOOBI
O0pBOBI C HEl.

JeMoHCcTpanuun

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

Tabmuubr u cxembl: «MyTaluuoHHasT W3MEHYUBOCTHY, «llomynsunonHas
CTPYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CHJIBI 3BOJIOIUNY, «IKOJIOTUYECKAsT U30JALMS MOMYJSIN CeBaHCKON (dopenny,
«['eorpadmyeckass U3OMSAMMS  JIUCTBEHHUIBI CUOUPCKOM UM JIMCTBEHHUIIBI
naypckon», «[lonyssiHOHHBIE BOJIHBI YMCIEHHOCTH XHUIIHUKOB U KEPTBY», «Cxema
JIEUCTBUSI €CTECTBEHHOIO O0TOOpa», «Popmbl OOpbOBI 3a CYILIECTBOBaHHEY,
«Baaycrpruanbaslii MenaHu3mM», «KuBble uckonaeMsie», «llokpoBuTenbcTBeHHAS
OKpacka KUBOTHBIX), «IIpegynpexnaaronias OKpacka AKUBOTHBIX,
«®uznonornyeckue ananrauny, «lIpucnocoOIeHHOCT, OpraHu3MoB U €€
OTHOCHUTENIBHOCTBY, «Kpurtepuun Buma», «Buasl-nBoriHukn», «CTpykTypa BUAa B
npupoje», «Crnocodbl BHA000pa3zoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE



TPEX BUAOB JAHIBIIICH», «DKOJIOTMYECKOe BUA000pa30BaHUE BUIOB CHHHID,
«lTonumnonael pactenuity, «KamycTHO-peIedHbIi THOpHUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl U
3Bepeil C MpuUMepamMu pa3IUYHBIX MPUCIIOCOOJCHUHN, dYydella NTUI[ U 3Bepei
pa3HbIX BUJOB, Trepbapuu pacTeHUl OJM3KUX BHUAOB, OOpPa30BaABIIMXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JladopaTopHasi paGora «BblsiBIeHHE H3MEHUMBOCTH Y 0OCOOEH OJHOTO
BUJIA.

JlaGopaTtopuass  pabora  «lIpucrocobsieHusi  OpraHU3MOB U UX
OTHOCHUTEJIbHAS LIEIECO00PA3HOCTHY.

Jlaboparopnass pabGora «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

Tema 3. Makpo3Bo/IIOIIHS U €€ pe3yJbTaThl

Metonbpl HM3ydeHUS  MaKpO3BOJIOUUM. [lameoHTOIOrMYecKue  METOMABI
uzydeHus: odBomonuu. llepexognsie (opmMbl U QUIOTEHETUYECKHE  PSIIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBoouuu. CpaBHeHUE (IOpBI U
dbayHsl MaTepuKoB M OCTpoBOB. buoreorpaduueckue odinactu 3emiau. Bujubl-
SHJIEMUKHU U PEJIUKTHI.

OMOpPHONIOTUYECKUE U CPABHUTEIHHO-MOP(}OIOrUUEcKre METO/bl U3y4eHUs
ABOMMIOIMHU. ['eHeTHYecKkne MeXaHW3Mbl JBOJIIOLMM OHTOI€HE3a M TOSIBICHUS
SBOJIOUMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  QHAJIOTHUYHBIE  OPraHbL.
Pyaumenrapuble  opranbl W aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHUECKHUE,
OMOXMMUYECKHME W  MaTeMaTU4YecKMe  METOIbl  HM3YyYEHHsS]  DBOJIIOLUU.
['omonoruunsie TeHbl. COBpeMEHHBIE METO/Abl MOCTPOCHHS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIFOLMSI TEHOMOB.

OO61mre 3aKOHOMEpPHOCTH (MpaBuiIa) dBOMOUUU. [IpuHyun cmenvl QyHKYuUi.
HeoGpatumocts »Bomonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
JBOJIIOLIHH.

JlemoHcTpanuun

IToptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, 3. [ ekkeb.

Tabmuuer u cxeMbl: «DuilOreHeTHYECKUl psAl JAomaan», «ApXEOoNnTEPUKC,
«3Bepo3yobie  smepb»,  «Creromnedansy,  «Punnodurtsr»y,  «CemeHHBbIE
NanopoTHUKWY», «buoreorpadguueckue 30HBI 3emim», «Jlpeiid KOHTUHEHTOBY,
«PenukThl», «HauanpHble cTaguu SMOPUOHAILHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHb», «PyauMeHThD,



«ATaBU3MBI), «XpPOMOCOMHBIE Ha0OpHI YeNOBEKa M IIMMMaH3e», «l maBHBIC
HaITpaBJICHUS IBOIIOLMNY, «OO0I1IHe 3aKOHOMEPHOCTH 3BOJIIOLII.

ObopynoBaHue: KOJUIEKIIMH, TepOaphH, MYJSDKA HMCKOINAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rumoTe3bl NPOUCXOXKACHHS >KU3HU Ha 3emiie. AOHUOTeHe3 W
naHcnepmusi. [loHaydHble MpeACTaBICHUS O 3apOKACHUM KU3HU (KPEALMOHU3M).
['umoTe3a NOCTOSHHOrO CaMO3apOKAEHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnamnanmnanwu, JI. [lactepa. [Ipoucxoxienue »u3HA U aCTPOOHUOIOTHSI.

OcHoBHbIE JTallbl HEOPraHU4EeCKON 3BOJIIOLUH. [Inanerapnas
(reosoruyeckasi) H3BOJIOLMS. XHUMHUYECKas HBOJIOLUUS. AOHUOT€HHBIM CHHTE3
opraHMyeckux BeniecTB u3 Heoprannueckux. OmpiTr C. Mumnepa u I'. IOpu.
OO6pazoBanue monmMMepoB U3 MoHOMepoB. KoamepBarnas rtumoresa A. .
Omnapuna, runore3a nepBu4aHoro oynboHa J>x. XomnjaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vupa PHK» V. T'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUcropus 3emum m Meroawsl €€ wu3ydeHus. lckomaemble opraHndeckue
octaTku. ['eoxpoHosoruss u e€ Meronpl. OTHOCUTENbHAasE U aOCOMIOTHAs
TE€OXPOHOJIOTH. I €0OXpOHOIOrMUeCKas MIKana: 30HbI, IPbl, IEPUOBI, JITOXHU.

Hauanbnbeie sTanbl opraHudeckor sBomonuu. [losBieHue W 3BOIOIUA
NEPBbIX KJIETOK. DBOJIONUS MeTaboiu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemMeHHBIE MUKPOOHBIE OMOTUIEHKHM KaK aHaJor TMEPBBIX HAa 3eMJie COOOIIECTBR.
CrpomaronuTtsl. [IpokaproThl U SyKapuOTBHL.

[IpoucxoxaeHre 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MTPOUCXOXKICHHE
BUpycOB. [IponcxoJeHHMEe MHOTIOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC ATamnbl SBOJIONUHU BBICHIUX pacTeHuil. OCHOBHBIE apomMop(do3bl
pactennii. Bpixom pacreHunii Ha cymy. [losiBieHME CIIOPOBBIX pAacTEHUM W
3aBoeBaHre uMU cymu. CemeHHble pacTteHus. [IpoucxoxaeHue IBETKOBBIX
PacTEHUMN.

OCHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bI
AKUBOTHBIX. BeHackas ¢gayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TUnoB. llepBeie XOpaoBbIE KUBOTHBIE. JKW3Hb B BOJAE. DBOIIOIMUS O3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinii. [IpoucxoxaeHne MIIEKOMUTAIOMNUX |
ntul. [lpunnun kmroyeBoro apomopdosza. OcBoeHHE OECnO3BOHOYHBIMU U
NIO3BOHOYHBIMU )KUBOTHBIMU CYIIH.



Pa3Butue xu3HM Ha 3emie MO 3paM M INEpUoAaM: apxei, MpoTepOo30H,
najgeo3or, Me3030M, KailHo3oW. OOmas  xapakTepucTUKa KiIuMara U
reoJIOTMYECKUX IpoueccoB. [losiBieHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: €ro yCJIOBHUS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPaHUS — 3KOJOTMYECKUE KPU3UCHI mpouuioro. [IpuunHer n
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA JKOJOIMYECKUN KPHU3HUC, €r0
ocobenHoctu. [IpoGiiema coxpanenuss 6mopasHooOpasus Ha 3emie.

CoBpemeHHasi cuctemMa opranudeckoro mupa. [lpuHinunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIbI OPTaHU3MOB.

JlemoHcTpan UM

[Toptpersl: ®@. Penu, JI. Cnamnanuaunu, JI. ITacrep, 1. 1. Meunukos, A. .
Omnapun, x. Xonaeitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuupl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
M3YYEHUIO CaMO3apOXKJIEHUs XKH3HW», «Cxema ombita C. Mwmepa, I'. HOpuy,
«JTanbl  HEOPraHWYECKOW  JBOJIOIUN»,  «[ €OXpOHOJIOTMYECKasT  IIKaJIay,
«HauanpHble 3Tarbl OpraHUuecKor SBOMIOIUNY, «CxeMa 00pa3oBaHUS IYKAPUOT
nyréM cumoOuoreHesza», «Cucrema >XUBOM mnpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHOroknerounsie Boaopocan», «Mxwuy, «llanopotHukn», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «(CxeMa pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuUIlIEYHOMONIOCTHBIEY,
«IInockue 4EPBUY, «YneHucToHoruey, «PBIOBIY, «3eMHOBOIHEICY,
«IIpecmbikaromuecss», «lItump», «Miaekonurtaromuey», «Pa3BUTHE KU3HU B
apXEUCKOU 3pey, «Pa3BUTHE KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTue KHU3HU B
IIAJICO30UCKOMU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B
KaifHO30MCKOM 3pe», «CoBpeMeHHasi CUCTEMA OPraHUYECKOI0 MUPay.

O6opynoBanue: TepOapuu pPACTEHUN pPa3TUYHBIX OTIEIOB, KOJIICKIIUU
HAaCEKOMBIX, BJIQXXHBIE MPEMAPAThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJUICKIIUH
WTJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydyeja MNTULl U 3BEPEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJE3HbIX HCKOIMAEMBIX, MYJBSDKHA OpPraHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnass sgaGoparopHasi paGora «MopaenupoBaHue — ONBITOB
Munepa—tOpu 1o u3ydennto abMOreHHOro CHHTE3a OPraHUYECKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «l3ydyeHue M OIKMCAHHWE HCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IlpakTuyeckas pabGora «l3yueHne OCOOCHHOCTEW CTPOCHHSI PACTEHUM
Pa3HBIX OTIEJIOBY.



IIpakTuueckas padora «/3yueHne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema S. IIpoucxoxaeHue yea0BeKa — AHTPONOr eHe3

Pa3nensl 1 3a1aun aHTPOIIOJIIOrMU. METObI aHTPOMNOJIOTHH.

CraHOBJIEHHE MPEICTABICHUN O MPOMCXOXKACHUHM YeJoBeKa. Pemuruno3Hbie
B033peHusA. COBpeMEHHbIE HAYUHbIE TEOPHUH.

CX0J1cTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBujerenbcTBa  CXOACTBA  YENOBEKa C  JKUBOTHBIMHU:  CPAaBHMTEIBHO-
MOP(OJIOrHIECKHE, AMOPHOJIOTMYECKHE, (bU3H0JI0r0-OMOXUMHUYECKHUE,
noBeneHueckre. OTIMYus 4esloBEKa OT KUBOTHBIX. [IpIMOX0XKIEHNE U KOMIUIEKC
CBA3AaHHBIX C HAM IIPU3HAKOB. Pa3BuTue rosoBHOr0 Mo3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBrkyiue cuiibl (pakTopbl) aHTPOIOreHe3a: OMOJIOTMYECKUE, COLMaIbHbBIE.
CooTHotieHre OMOIOTUYECKUX U COLIMATTBHBIX (PaKTOPOB B AHTPOIIOTCHESE.

OcHOBHBIE CTaIuMU aHTpororeHesa. PaHHuMe 4YenoBeKOOOpa3HbIe 00E3bSHBI
(IPOKOHCYJIBI) U PAHHUE TTOHTH/IBI — OOIIME TIPEIKU YeT0BEKOOOPa3HBIX 00€3bsH U
MOJel. ABCTPaNIONUTEKH — JBYHOTHE NPEAKU JIOAEH. UenOBEK yMeIbld, MEPBbIC
M3TOTOBJIEHUSA OpYAUM Tpyaa. YemoBeK MPSMOXOMSIIMN U MEPBBIM BBIXOX JIOAECH
3a  mpeaeasl  Adpuku. YenmoBek redaenbOeprckuii —  OoOmMMKA  MPEIOK
HEaHJEPTaIbCKOr0 YEJI0BEKAa M YEJIOBEKa pa3yMHOro. YenoBek HeaHAepTalbCKUN
KaK BHJ JIIOJIEH XOJIOAHOTO KiuMmaTa. YesloBeK pa3yMHbII COBPEMEHHOrO THIIA,
JCHUCOBCKUN 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a Tmpenenamu Adpuxu.
[TaneoreHeTuka u MajgeoreHOMUKa.

OBOJIOIMS COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIN OTOOp B MOMYJISLIUSIX
yenoBeka. MyTranuoHHbIM mponecc U nonmumopdusm. [lonynasiiuoHHBIE BOJHBI,
apeid reHoB, Murpanus U «3PQPEKT OCHOBATENS» B MOMYJSAIHUAX COBPEMEHHOTO

YeNoBeKa.
YenoBeueckue packl. [loHsitne o pace. bombimme pacel: eBporeouHas
(eBpaszuiickas),  aBCTpajo-HerpoujaHasi  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS

(a3maTcko-aMepHKaHCKas). Bpemss M myTH pacceneHus 4YeJIOBEeKa IO IUIAHETE.
EnuncTtBo  yenoBedweckux — pac. HayuHas  HECOCTOSATENBHOCTH — pacH3Ma.
[IpucrnocoOneHHOCTh YeIoBeKa K pa3HbIM YCIOBHUSAM OKpPYXaroIled Cpebl.
Bmusinue reorpadguueckoil cpeasl U apeiidba reHOB Ha  MOPQOJIOTHIO U
(U3HONOTHIO YEeIOBEKa.

MeXauCUUIUIMHApHbBIE ~ METOALl B buzndeckorr  (OHMOIIOTHYECKON)
AHTPOMNOJIOTMHM.  DBOJIOLUMOHHAS  AHTPOMOJIOTUS M MaJCOaHTPOINOJIOTHUs
YeJIOBEYECKUX MOMyssiui. buoconuanbHble MCCIENOBaHUS MPUPOILI YeIOBEKA.
HccnenoBanne KOABOMOLUHA OMOJIOTMYECKOT0 U COLIUATIBHOTO B YEJIOBEKE.



JleMoHCcTpanuu

[Toprpersr: Y. lapsun, JI. JIuku, 4. . Pornacknii, M. M. I'epacumos.

Tabmuier U cxembl: «MeToIbl aHTPOTIONOTHIY, «I 0JIOBHON MO3T UETIOBEKa»,
«YenoBekooOpa3Hbie 00€3bsHB», «CKeleT 4YeloBeKa U CKEJIET IIMMIIaH3e»,
«PyauMEHTBI U aTaBU3MbD», «/IBUKYIIME CHIIBI aHTPONIOTE€HE3a», « IBOITIOIIMOHHOE
IpPEBO  4YEJOBEKa», «ABcTpanonutek», «YenoBek  ymenslit», «Yenosek
NPAMOXOAAIININY, «/eHncoBckuil uenosek» «Heannepranbip», «KpoMaHbOHIIB,
«IIpenku yenoBekay», «ITarbl IBOIIOLMH YeJIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MYJSDKM —~ OKaMEHEJIOCTeH, MpeAMETOB  MaTepualbHOU
KyJIbTYphl TMPEIKOB YEJOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MUA(OJIOTUIECKUMH W OWOJEHCKMMHU CIO)KETaMH TPOMCXOXKJICHHSI 4eJIOBEKa,
dotorpaduu HaX0JJOK MCKOIMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIIb
yeperna 4YeJOBEKa W 4eperna UIMMIIaH3€, MOJIENb KHCTH YEJIOBEKa M KHUCTHU
IMMIIaH3€, MOJIEIIN TOPCa MPEAKOB YETIOBEKA.

JlaGopaTopHasi padora «lV3yueHue ocCOOCHHOCTEH CTpPOCHHUS CKeleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue SKOJOrHUECKUX afanTalui YEJI0BEKAY.

Tema 6. Jkonorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY Kalolel cpeaoi

3apoxeHue u pa3Butue skonoruu B Tpyaax A. ['ym6ompara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaum
sKoJorun. CBsI3b IKOJIOTHH C APYTUMU HAyKaMH.

Metonbr sxomoruu. [lonmeBbie HaOMIOAEHUS. DKCIEPUMEHTH B IKOJIOTHH:
OpUpoIHbIE M JabopaTopHble. MopaenupoBaHUE B 3KOJOTMH. MOHUTOPUHT
OKpY>KaroIel Cpe/ibl: JIOKAJIbHBIN, pErHOHATBHBIN U TJI00AIbHBIN.

3HaYeHUE DKOJIOTMYECKUX 3HAHUW i1 4eJIOBEeKa. JKOJIOTMYECKOe
MHMPOBO33PEHNE KAK OCHOBA CBS3€H 4YenoBedYecTBa ¢ npupopor. dopmupoBaHue
AKOJIOTUYECKOUN KYJIbTYPbI U SKOJOTHYECKOW IPaMOTHOCTH HACEIICHUSI.

JleMoHCcTpanuu

[Toptpers: A. I'ymOombar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumer u cxembl: «Pasznensl skonorumy, «MeToasl skogorum», «Cxema
MOHUTOPHHTA OKPYKAIOIIEH CPEIBI».

JlaboparopHas padora «3yuenue METO/IOB AKOJIOTUYECKHUX
VICCIIEIOBAHUI».

Tema 7. Opranusmsl 4 cpea 00UTAHUA

Okonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBus. Knaccudukanus
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. O0rme



3aKOHOMEPHOCTH JEUCTBHUS 3KoJornyeckux Qakropon. IIpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TomepaHTHOCTb. DBpHUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

AbGuornyeckue ¢akropel. CBer Kak sKonoruyeckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIEKTpAa Ha OpPraHU3Mbl. DKOJOTHUYECKHUE TPYIIIbI
pacTeHWd M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoansm.

Temneparypa kak skonoruueckuii ¢dakrtop. JleiictBue Temmneparypsl Ha
opraHu3mel. [IOMKHAIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocts kak skomormueckuii Qaxtop. Ilpucmocobnenus pacreHuit K
nojaepKaHuio BogHoro 6ananca. Kiaccugukauus pacTeHHIl 1O OTHOLIEHHIO K
BoJie. [Ipucnocobienus )KMBOTHBIX K MU3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
rilyOMHHasT  NOJIOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3NKO-XMMHYECKHE
ocoOeHHOCTH cped oOuTaHUs opraHu3moB. llpucnocoOsieHuss OpraHu3MoOB K
KW3HU B Pa3HBIX CpElaX.

buonornueckne putmel. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roAuYHble pUTMBL. [IpucnocoO0IeHHOCTh OpPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOU (opme.
XKuznennsie popMbI pacTEHHI: 1€pPEBbs, KyCTAPHUKH, KyCTAPHUUKH, MHOTOJICTHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOMOHTHI,
re0OUOHTHI, a3POOUOHTHI. OCOOCHHOCTU CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTophI. Bunnl OMOTUYECKUX B3aMOJICHCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusMm, koomeparus,
MyTyaJIi3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHnuecTBo). Herpoduueckue
B3auMojieicTBUA  (Tomuueckue,  (dopuueckue, (dabpuueckue).  3HaUYCHHE
OMOTHYECKNX B3aMMOJCUCTBUN JUIsI CYIIECTBOBAHUS OPraHW3MOB B Cpele
oburtanud. [I[pyHIUIT KOHKYPEHTHOIO UCKIIFOUECHHUS.

JlemoHcTpanuun

Tabmuubl u cxembl: «OKojorudeckue ¢GakTopb», «CBETOBOM CIEKTPY,
«IKOJIOTHYECKNE TPYNIIBI )KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TEImIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KWUBOTHBIE», «DU3HONOrMYECKUE ananTaluu
KUBOTHBIX», «Cpeabpl o0OWUTaHUS OpraHu3MoOB», «bBHOJIOrMYECKUE pPUTMBIY,
«Kuznennole  Qopmbl  pacteHuit», «KusHeHHble  QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOJIMCTBEHHOTO Jecay, « IKOCUCTEMA XBOMHOrO Jecay, «Llenu



MUATaHUS», «XumHu4decTBo», «llapasutmsam», «Konkypermus», «CumOuosy,
«KoMmeHcammzm.

O6opynoBanue: repbapuu pacTeHUW U SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSTHUIO PA3JIMYHBIX OKOJOTMYECKUX (PaKTOpOB, Tepbapuu CBETOIOOUBBIX,
TEHEIOOUBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOUBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIIMBbIC KOMHATHBIE pacTeHUs, repoapuu U KOJUICKIIMU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHHH, Uydesia MTHUIl U 3Bepei, repodapuu
pacTeHuii, OTHOCSIIMUXCSA K rurpodpurtam, kcepoduram, mezopuram, KOMHATHBIE
pacTeHus JAHHBIX TPYII, KOJUICKIIMU >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelaax,
repbapur Y KOJUICKIIMM PACTEHUW W OSKUBOTHBIX, OOJANAIONIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHM JKM3HU, Tepbapuu u
KOJUIEKIIMM PACTEHUN U JKUBOTHBIX PAa3IMYHBIX >KHU3HEHHBIX (POpPM, KOJUIEKIIUH
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHas paGora «BbIsIBICHHUE TMPUCTIOCOOJICHUNM OpPraHu3MOB K
BJIUSIHUIO CBETA.

JladopaTtopHas pabora «BblsBiIeHUE MPUCTIOCOOJIEHUI OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD).

JlaGopaTtopHass paGora «AHATOMHYECKUE OCOOCHHOCTU PACTCHUN U3
Pa3HBIX MECT OOMTAHUSY.

Tema 8. Ixo10rusi BUI0OB U NMOMYJISIIIMA

DKOJIOTUYECKUE XapaKTEPUCTUKHU MO YJISILIAH. [omynsius Kak
Ouomnoruyeckas cucreMa. Poiib HEOMHOPOIHOCTH Cpebl, PU3NUECKUX OApbEepOB U
0COOCHHOCTEW OMONIOTHU BUJIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuuii. OCHOBHBIE TMMOKA3aTed MONYJSUHUU: YHUCIEHHOCTh, IUJIOTHOCT,
BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Oxosioruyeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH MOMYJISIIUU.
JIlnHaMuKa TOMyJSIUU U €€ peryisiuus. bUOTHYeCKMH MOTEHUUANT MOMYJIALIHH.
MoaenvpoBaHnue TMHAMUKH TONMYJSIUMA. KpuBbIE pOCTa YUCICHHOCTH NOMYJISIIUAH.
KpuBbie BbDKMBaHUSA. Perynsius YWCICHHOCTH TOMYJSAIUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT MNIOTHOCTU. DKOJIOTMUYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).

[lonsiTue 00 3KoMOrMuecko Huile Buaa. Mectoobutanue. MHoromepHas
Moaenb dkojmorundeckor Humm Jxk.M. XatumHcona. Pa3mepnl 3KOJIOrMyecKoi
Huiu. [ToTeHManpHas U peaqM3oBaHHAs HULIU.

Bun xak cucrema nonyisinuid. Apeanbl BUIOB. BHUAbl M UX KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKNE SIKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEACHUS W MHIpaluid KUBOTHBIX. buomornueckue
WHBAa3UU Yy>KEPOJHBIX BUIOB.

JlemoHcTpanuun

IToprper: k. Y. XaTunHCOH.

Tabmuubl U CXEMbI: «JKOJIOTHYECKHE XapaKTePUCTUKU OIS,
«IIpocTpancTBeHHass  CTpykTypa  nonyasanuu», «Bo3pacTHple  mupaMubl
nonyysanuny, «CKOpPOCTh  3acelieHHs] TOBEPXHOCTH  3€MJM  Pa3IUYHBIMU
opranuzMmammn», «Mogenp dkonornyeckor Humu /x. M. XatuuHconay.

O6opynoBanue: repbapuu pacTeHUM, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTtopHass  pabora  «llpucrmocoOneHus ceMsH  pacTeHHMH K
pacceeHUIo.

Tema 9. Ixkos1orusi co001MIECTB. IKOJOrHIECKHE CUCTEMBI.

CoobOmiecTBa opranu3mMoB. buorneHos u ero crpykrypa. CBs3u Mexmy
OpraHu3MaMH B OMOLIEHO3€.

DxocucteMa kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIMOHAIBHbBIC
OJIOKH OpraHu3MOB B DKOCHUCTEME: MPOJYIEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpopuueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3KOCHUCTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3zaTeldu  dBKocHCTeMbl. buomacca u  mpoaykuus.
DKOJIOrMYECKUE MTUPAMUIbI YUCEN, OMOMACChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Daykmyayuu.
HampaBnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCHM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUS Ha
cykueccun. KnumakcHoe cooOiectBo. bropasHooOpa3ue u mojiHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKOocUcmeMbl 03€p U peK. IKocucmembl Mopel U
0KeaHo8. IKocucmemovl MYHOP, 1eco8, cmeneli, nyCmbitb.

AHTpPONIOTEHHBIE 3KOCHUCTEMBI. Arpo3kocucTteMa. ArpoueHo3. Pazmuuns
MEXK]ly aHTPOIOTE€HHBIMU U MPUPOJAHBIMU SKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oposckas
dnopa u dayna. CuHaHTpomu3amus Tropojackoil QayHbl. buonoruueckoe u
XO035IUCTBEHHOE 3HAUYCHHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHu3MOB B
aKkocucremax. Ponv kackaowmozo sghgpexma u 6ud08-30upuxamopos (Kiouesvix
61008) 6 QyHKYUOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXTY
CMEXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTb OPraHU3MOB, IOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOMOT€HHBIX BO3/ICUCTBUIA.



Mexanuzmol 8030eLcmausl 3a2psA3HeHUll  pPA3HbIX Munos Ha
CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSIX,
OCHOBbl  DKOJIO2UHUECKO20  HOPMUPOBAHUS ~ AHMPONO2EHHO20  BO30€lCMBUSL.
MeTono0rusi MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX YKOCHUCTEM.

JleMOHCcTpanuu

[Hoptper: A. JIxk. Tencmu.

Tabmumet  u cxembl:  «CtpykTypa  OHOILIEHO3a»,  «IKocucTeMa
HIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jieca», «DyHKIMOHANbHBIE
Ipynnbsl OPraHu3MOB B 3KocucTteMe», «KpyroBopoT BEIIECTB B 3KOCHCTEMEY,
«llenmn mutanus (mMacTOUIHAS, TETPUTHAS)», «IKOJIOTHUECKAs MHUPaMUJIa YHCEeD,
«IJKoJloruuecKass nupamujia OrmomacchDy, «IKOJIOrMYecKas MUPaMuIa SHEPrUn»,
«O0pa3zoBanue 6oisotay, «llepBuunas cykueccus», «BoccranoBienue yeca nocie
noxkapay, «JKocucTemMa o3epa», «ArpoueHo3», «KpyroBopoT BelIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoboakocucTem».

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yy4delia MTUIl U
3Bepeid, repOdapuu KyJIbTYpPHBIX U IUKOPACTYIIUX PACTEHUM, aKBAPUyM KaK MOJIEIh
KOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBDY.

JladopaTtopuas padora «l3ydenune pazHooOpazusi MEJKUX TMMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKcKypeusi « IKCKypcUsi B TUIIMYHBIN OuoreoieHos (B ayOpaBy, Oepe3HSK,
SJIBHUK, HA CyXOJIOJIbHBIN WJIM MTOWMEHHBIN JIyT, 03€p0, 00JIOTO)».

JKckypeusi «IKCKYpCUs B arpodKoCcUCTeMy (Ha Moje WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas IKoCUCTEMA

buochepa — oOmieruranerapHass o0ojouka 3eMJM, T/A€ CYIIECTBYET WIH
cyliecTBOBajia Ku3Hb. Pa3Butue mpeacraBieHuit o ouocdepe B Tpynax J. 3iocca.
VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu ouochepst u e€ cocras. JKupoe
BEIIECTBO OMOCHEPHI U ero HYHKIIUH.

3akoHOMEpHOCTH cyliecTBoBaHUs Ouocheprl. OcobeHHOCTH Onocdepsl Kak
rio0anbHOM dKocucTeMsbl. JluHaMuueckoe paBHoBecue B 6rocgepe. KpyroBoporst
BEIIECTB U OMOT€OXUMHYECKUE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTD SIBJICHMI
B Ouocdepe.

3oHasibHOCTH OMoOchepsl. [lonsaTe o Ouome. OCHOBHBIE OHWOMBI CYIIIU:
TYHJIpa, XBOWHBIE JIeca, CMEIIAHHBIC U MIUPOKOJIMCTBEHHBIC Jieca, CTEIHU, CABAHHBI,
yCTBIHU, TPOITMYECKHE Jieca, BEICOKOTOPhs. KiimMar, pacTUTeIbHBIA U )KHBOTHBIH
MUp OMOMOB CYUIH.



CtpykTypa u G YHKIIHS )KUBBIX CHCTEM, OIIEHKA WX PECYPCHOTO MOTEHITHANA U
onochepHbIX QYHKIIUI.

JlemoHcTpanuun

[Toptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxembl: «['eochepsr 3emmn», «KpyroBopor azora B mpupoae»,
«KpyroBopor yriepona B mpupoae», «KpyroBopor kuciopoga B HpHUpOIE»,
«Kpyrosopot Bombl B mpuponae», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosica 3emam», «Tynapay, «Taitray, «CMemanubii jec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IIycTeiHD, « Tponuyeckuii iecy.

O6opynoBanue: repOapuu PacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpy:KaOIIAS Cpeaa

DKOJIOTUYECKUE KpU3UChl M MX TMpUYMHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arpssHeHue BO3AyIIHOM cpeabl. OxpaHa Bozayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymienune mnouBbl. OxpanHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kaumara.

AHTpPONIOT€HHOE BO3JICMCTBUE HA PACTUTENIbHBIA U JKUBOTHBIM Mup. OxpaHa
PaCTUTEIBLHOTO U KMUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIMBI OXPaHbI MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansembie npupognbie Tepputopuun (OOIIT).
Borannueckue cajibl ¥ 300JI0rMYECKHUE TAPKU.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA U MPHUPOIBI.
ParimonanbHOe  TPUPOAONOSBL30BAHUE M COXPAaHEHHE  OHMOJOTHYECKOro
pazHooOpasus 3emim. OOmme 3aKOHOMEPHOCTH TJI00AbHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOCHHOCTH COBPEMEHHOT'O KPU3UCA U €T0 BEPOSATHBIC MTOCIICCTBHUS.

Pa3Butrie METOJIOB MOHHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIE008AHUS nepexo0a K pecypcocbepezaroujeii U
KOHKYPEHMOCHnOCOOHOU dHepeemuke. buonocsuueckoe pasnooodpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue OOCMyn K
uHgopmMayuu no COCMOSAHUIO OMOENbHbIX 6Uud08 U 3Ikocucmem. (OcHOBbl
sKOpeaburumayuy dKocucmem U Ccnocob6o8 0OopvoOvLl ¢ OUONOBPENCOSHUIMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JlemoHcTpanuun

Tabmumet  u cxeMbl:  «3arpsisHeHue  atMocepsl»,  «3arpsi3HEeHue
ruapoceps», «3arpsizHeHue NouBb», «llapHukoBbIl  3PdekT», «Ocodo
OXpaHseMbI€ MPUPOTHBIC TEPPUTOPUN», «MOJEIH YIPABISIEMOIO MUPAY.

O6opynoBanue: ¢ororpaduu oXpaHsSEeMbIX pacCTEHUNW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanun, KpacHol KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOT'MHA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnmuBaeTr TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromMUMHUCA TMPOrpaMM CpPEAHEro OOINero o0pa30BaHUs: JIMYHOCTHEHIC,
MeTanpeIMETHbIE U TPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl MO OHMOJIOTUH
BBIJICJICHBI CJIEIYIOIINE COCTaBJISIOUINE: OCO3HAHUE O0YJarOIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENENECHUI0, Haauuue Mmomuseayuu K OOydeHUI0  Ouosorum,
yenenanpasieHHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAAULMUN DPA3BUTUSA OHOJIOIMYECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCMbLOOYUAIOLNXCS PYKOBOJICTBOBATHCSI B CBOEH
JEATENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMH ~ YCTAaHOBKAMM, IPUCYLIUMHU CHCTEME
OMOJIOTMYECKOr0  OOpa30BaHUs, Haauyue  NpagoCO3HAHUS  DKOJIOTMYECKON
KYJbTYPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTrPaMMbl IO OMOJIOTUU JIOCTUTAIOTCS
B €IUHCTBE Yy4yeOHOW M BOCIUTATEIBbHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMM COIIMOKYIbTYPHBIMHU, HCTOPUUECKUMHU U JYyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUIaAMH M HOpMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IpOLECCaM CaMOIO3HAHUS, CAMOBOCHUTAHMS H
CaMOpa3BUTHUS, pA3BUTHUSI BHYTPEHHEW MO3WIMU JIMYHOCTH, NATPUOTHU3MA H
YBO)XCHUS K 3aKOHY U IIPAaBONOPSAJKY, YEJIOBEKY TPyAa U CTaplIEMy IIOKOJICHMIO,
B3aMMHOT0 YB@)XCHHSA, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEIUI0 H
TpaauLMsIM MHOTOHAUMOHaIbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYXarouie cpeje.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMsI YydyeOHOro mnpeamera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MO3UIMEN JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTALUWN, MO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHUI, COOTBETCTBYIOLIUX
TPAJULIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACHIMPEHUE KUZHEHHOIO
OMbITA W OMNbITA ACSITEILHOCTU B MPOLIECCE PeaM3allMi OCHOBHBIX HANpaBJICHUN
BOCIIUTATEJILHON JEATENBHOCTH, B TOM YHCJIE B YACTH:

1)rpask1ancKoro BOCIMTaHUA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYarOUIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 O0IIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOA3aHHOCTEW, YBaKCHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MESITEIbHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3aJ/1ay, BBITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEATh COOCTBEHHYIO TMO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, [1O3HABATENbHBIX U HCCIEAOBATEIbCKUX 3a/ay, YBAXKUTEIHHOTO
OTHOIIEHUS K MHEHHIO ONIMOHEHTOB MpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TyMAHUTAPHON U BOJOHTEPCKOU JESITENBHOCTH;

2) IATPHOTHYECKOr 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUICKOU TPaXJaHCKOU WJIECHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponunoi, ropmoctu 3a CBOM Kpail, CBOWO PoauHy, CBOWM S3BIK U KYJIbTYpY,
MPOILIJIOE M HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJECIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHHUS 3HA4YCHUsT OWOJOTMM B TIO3HAHUHU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTRA;

ujeiHas yOeXJEHHOCTh, TOTOBHOCTh K CIyXEHHIO W 3amuTte OTedecTna,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OLIEHHUBAaTh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUHOM KU3HU B COOTBETCTBUU C
TpaguUUsIMU HapoaoB Poccuu;



4) 3cTeTH4eCKOro BOCIIUTAHHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYy4HOrO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHMMAHUE YMOIMOHAIBHOTO BO3/IEUCTBUS JKUBOWU MPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAU€CTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, (JOPMHPOBAHHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0JIAT OMOJIYYHS:

MOHMMAaHUE M peau3alys 3J0pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3mO0poBOo€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TPaBUI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryiaspHas (uznyeckas
aKTUBHOCTB), OEpEKHOro, OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHUE LEHHOCTH NPaBWJI HHJWBUAYAIBHOIO U  KOJUIEKTUBHOI'O
0€30MMacHOro0 MOBEJCHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 370POBBIO M JKU3HU JIIO/ICH;

OCO3HAHME TOCJEICTBUI M HEMPUSITHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH MaCTEPCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOU
HAIPABJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITENBHO
BBITIOJIHSITh TAKYIO IESITEIbHOCTD;

UHTEpEC K Pasiu4HbIM chepaM MpodecCHOHATIbHON AESITeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiedl mnpodeccun U peaTru30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHWIO M CamMOOOPa30BaHUIO Ha
NPOTS)KEHUN BCEU KU3HU;

7) 3KOJI0OrH4€CKOro BOCIIUTAHHUS:

HKOJIOTMYECKH LEJIECO00pa3HOE OTHOLIEHHWE K NPHPOJAE KaK HCTOYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIMbITA
IJIAHUPOBAHUA TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKalOIEeH CPEbI;

OCO3HAHME TJI00ATBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTell HX
peLIeHus;

CIIOCOOHOCTh MCMOJIb30BaTh NPHOOpETaeMble MPU HU3YYEHHH OUOJIOTUU
3HAHUS W YMEHUsI TpU penieHuu TMpoOJieM, CBA3aHHBIX C palMOHAIbHBIM
OpUPOJIONIONb30BaHUEM  (COOIOZCHHE  MpaBWJl  TMOBEACHUS B MPHUPOJIE,



HaIlpaBJICHHBIX Ha COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHU/OB,
AKOCUCTEM, OroCchephl);

aKTUBHOE HENPUSATHE JEWUCTBUM, NPUHOCIIIMX Bpel  OKpYKaOUIEH
IPUPOHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTUYECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBbIX IEUCTBUHN U MPEAOTBPAILATh UX;

HaJM4Me PA3BUTOTO SKOJOTHMYECKOT'0 MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
ombITa NEeATENbHOCTU HKOJIOTHYECKOI HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLIMAJILHOMN
MPaKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKOU JEATETLHOCTH SKOJIOTHUECKOM
HaIPaBJIECHHOCTH;

8) neHHOCTH HAYYHOI 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JAUAJIOTe
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3bIKOBOM W YHWTATEILCKOW KYyJIbTYphl Kak CpEACTBa
B3aMMOJICICTBUS MEXIY JIFOIbMU U IMO3HAHUS MUPA;

MOHUMaHUe crneruduKd OUOJIOTMM KaK HayKd, OCO3HaHUs €& poju B
(OpMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JAaHUU LIEIOCTHOTO
IpENICTaBlIeHUs 00 OKpPY)KAIOIIeM MHpPE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKa U
oOIIeCTBa, B TMO3HAHWW NPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpodsieM
COXpaHEHUs] TPUPOTHOTIO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIM3AIINHN:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTHSA MEIUIIMHBI, CO3/JaHHE TEPCIIEKTUBHBIX
OMOTEXHOJOTUNA, CHOCOOHBIX  pelmaTh pPecypcHble  MpoOJeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MYyTel BBIXOJA U3 TJI00ATbHBIX IKOJOTUYECKUX MpolJieM U
o0ecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAIlMOHAIHHOMY
WCITOJIb30BAaHUIO TIPUPOTHBIX PECypcoB W (OPMUPOBAHWIO HOBBIX CTAaHIIAPTOB
KU3HHU;

3aUHTEPECOBAHHOCTh B IMOJIYyYEHUM OHOJIIOTMYECKUX 3HAaHUM B LEJAX
MOBBIICHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBLHOM IPaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
IpU U3y4EeHUU OUOJIOTUH;

MMOHUMAaHUE CYIIHOCTH METOJI0OB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh IOJYy4aeMble 3HAHMUS [UJIsl aHalu3a |
OOBSICHEHHUS SBIICHUN OKPYKAIOIIErO0 MUpa U MPOUCXOISIINX B HEM M3MEHEHUH,
YMEHHE Jenarb OOOCHOBAaHHBIE 3aKJIOYEHHS HA OCHOBE HAay4YHBIX (PAKTOB H
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;



CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUSA IS
peleHus NpooJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW IEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEI0BATEIIbCKYIO NEATEIbHOCTh MHAMBUIYAIIbHO U B IPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUI0 U
caMm000pa30BaHUIO0, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAaHUM 1O OHOJIOTMHU B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUS y4deOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyYAIOIIMXCS
MEXAUCIUIUTMHAPHBIE (MEXIpPEAMETHBIE) OOIICeHAYUYHbIE TOHSITHUSA, OTPAXKAIOLIUE
IIEJIOCTHOCTh HAYyYHOW KapTUHBI MHUpa H CIHCNU(PUKY METOJOB IO3HAHWS,
UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX (BEILECTBO, HEPIus, sSBJICHUE, MPOIIECC,
CUCTEMa, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCCIIEZIOBAaHME,  HAOMIONICHWE, W3MEpPEHHe, OKCIepUMEHT W  JpyTue);
YHUBEpCAJIbHBIE y4eOHBIE JEHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYJISATUBHBIC), o0ecrneynBaronue dbopmupoBaHue G yHKIIMOHATBHON
IPaMOTHOCTM M COLUUAIbHOM KOMIETEHUHWH OOydJaroluxcsi; CHocOOHOCTb
o0 yJarommxcs UCTIOJIH30BaTh OCBOCHHBIE MEXTUCITUTIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWUS W  YHUBEpPCAJIbHbIE y4eOHBIE JIEUCTBHUS B
MT03HABATEJIbHOW M COLMAIIbHOU TTPAKTHUKE.

B pesynbrare wu3ydeHuss OHOJOTMM Ha YPOBHE CpPEJHEro OOIIEero
oOpazoBaHusi y oOy4aromierocss Oyayr cpopMHUpOBaHbI  IO3HABATEIbHBIC
YHHUBEPCAIbHBIE y4eOHBIC IEUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yUeOHBIC
JIEUCTBUS, PETYISITUBHBIE YHUBEpPCAIbHBIE Yy4eOHBIC JEHUCTBHS, COBMECTHAs
JESITENbHOCTb.

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS MPOrPaMMBbI CPEIHETO OOIIEeTo
00pa30BaHUs JOJDKHBI OTPaXKaTh:

OBnagenne YHHMBeEPCAIbHBIMH y4eOHbIMH M03HABATEJIbLHBIMH
AeCTBUAMMU:

1)0a30Bble JJOrnYecKme 1eMCTBUSA:

CaMOCTOATENFHO  (OPMYIMPOBAaTH M aKTyaIM3HpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOSCHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHanmu3a, cUHTE3a, CpaBHEHU, Kiaccudukanuu, o000IEeHNs), PACKPhIBATh CMBICI



OMOJOrMYECKUX MOHATHH (BBIIEISATh WX XapaKTEpHbIEC NMPU3HAKH, yCTAaHABIMBATDH
CBSI3U C JIPYTUMU MTOHATHUSIMH );

ONpPEACIATh UENH JACATEIbHOCTH, 3a7aBas IapaMeTpbl W KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIbTAThI IEATEIILHOCTH C IIOCTABICHHBIMU LIETIAMU;

UCIOJIb30BaTh OMOJOTrMYECKUE MOHATHUS A1 OObSICHEHUS! (PaKTOB U SBJICHHIM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKHE pPACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
aHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (POPMYIIMPOBATH BHIBOJBI U 3aKIHOYEHUS;

PUMEHSTH CXEMHO-MOJIETIbHBIE cpeacTtea Ui IpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKK€  INPOTHUBOPEYUMH  PA3HOTO  pOJA,  BBIABICHHBIX B Pa3jM4HBIX
MH(POPMAIIMOHHBIX UCTOYHHKAX;

pa3pabareiBaTh IJIAH PEIICHUS MPOOJEMBI C YU4ETOM aHaIM3a WMEIOIIMXCS
MaTEpUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIITATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESITEIIbHOCTH;

KOOPAUHUPOBATb W  BBIIOJHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2)0a3oBble HCCIIE0BATEIbCKUE 1eHCTBUSI:

BJIaJIeTh HAaBbIKAMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITeNbHOCTH,
HaBBIKAMH  pa3pelieHHs MpoOJieM, CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUUYECKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB IIO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIE BUAbl JEITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTalud, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YUCIIE IPU CO3AAHUU YUE€OHBIX U COL[UAIbHBIX IPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyallM3UpPOBATh 3a/aavy,
BBIIBUTATh TUINOTE3y €€ pEIIeHMs, HAXOIWUTh apryMEHThl JUIsl JT0OKa3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;



JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIEJICHATIPABICHHBIM TOMCK TIEpEeHOCa CPENCTB M CIOCOOOB
JeMcTBUS B MPO(PECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO M MPAKTHYECKYIO 00J1acTh
KHU3HEACSITETLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE HJCH, MpEJiaraTh OPUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, TOMYCKAIOININE AIbTEePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX WH(MOpMAIK (TEKCTE y4eOHOTO
nocoousi, HAyYHO-TIONMYJSAPHOW JIUTEpaType, OHOJOTHYECKHX CJOBApSAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh
UH(OPMALIMIO Pa3JIMYHBIX BUAOB U (POPM IPE/ICTABICHUS, KPUTUUECKU OLIEHUBATh
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

bopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MIPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3TMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouonorudyeckoil nHopManuu (CxeMbl, TpaduKH, JHArpaMMbl, TaOJIUIIBI, PUCYHKA
¥ Ipyroe);

UCTIONb30BaTh HAy4YHBIA s3BIK B KadyecTBE CpeacTtBa mpu paboTre ¢
Ouonoruyeckoil HUHPOpMalUeN: TPUMEHATh XUMHUYECKue, (QU3MUYecKkue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYIbl, aO0peBUATypy, HOMEHKIATYPY,
UCIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBa
HaTJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABaHUS W 3allUThl  WHQOpMaImw,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

Ogy1aeHNe YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY JI€/iCTBUSIMH:

1)o0menue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATH
B JUajore Wik JTUCKYCCUHU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpeiaracMou
3aJa4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIUN JIPYTHX YYACTHHKOB
JIMajora Uiy JUCKYCCHUM);



pacrno3HaBaTh HeBepOaJdbHBIE CpEICTBAa OOUIEHUS, IMOHUMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MJIMKTHBIX CHUTyaluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH IIEPETOBOPHL;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, MOHUMATh
HaMEPEeHUs JIPYruX JIOAEH, MPOSABISATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM (hopMe pOopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C MCHOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2)coBMecCTHAsA 1eSITeJIbHOCTD:

MIOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBHIYyaJIbHON
paboThI IpU pENICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aMMOJICUCTBUS MPU PEIICHUHN Y4eOHO! 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUNA C Y4ETOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEMN Ka)KJ0ro 4jeHa KOJJIEKTHBA,

MPUHAMAaTh LEIHM  COBMECTHOM  NESITEIbHOCTH, OpPraHUW3O0BBIBATH U
KOOPAMHUPOBATH JIEUCTBUS IO €€ JOCTHXKCHHUIO: COCTABJIATH IUIaH JIEWCTBHIA,
pacnpenensaTh poiad ¢ YY4ETOM MHEHHM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTAThl
COBMECTHOU padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIONO YYaCTHUKA KOMAaHIbl B
O0IIMI pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBbIE MPOEKThI, OLIEHMBAThb HWJEW C TMO3ULHUA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OBJaieHre YHMBEPCAIbHBIMY PEryJATHBHBIMU IeICTBUSAMMU:

1)camoopranuszanus:

UCIOJb30BaTh OHMOJOrMUECKUe 3HAHHS U1 BBIABICHHUS MpoOIeM H UX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHWUW IIeNIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JCHCTBHUSAX W MOCTYNKax IO OTHOLIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATENBbHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaAMOCTOAATEJIbHO ~ COCTABJIATh IJIaH pEHIeHHs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paclIupATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;



JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a PEILCHHUC;

OLIEHUBATh PUOOPETEHHBII OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U MPOSIBICHUIO IIMPOKOW HPYAHULIUU B
pa3HbIX O0O0JIACTSAX 3HAHUM, NOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

J1laBaTh OIIEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  [O3HABATENIbLHOM  pedieKcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IPOLECCOB, WX peE3yJbTATOB H
OCHOBaHMII, UCIOJIB30BaTh NPUEMBI peduieKCUU NJIsl OLIEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELICHMUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO INPUHUMATH PELIEHUS IO HUX
CHUKECHMUIO;

IIPUHAMATb MOTHUBBI U apryMEHThl JAPYIMX IIPU aHAJIU3E pPE3yIbTaTOB
NEATEIbHOCTH;

3)upunsaTHe ceds U APYrux:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI W apPryMEeHThl JAPYIMX IIPU aHajau3e pe3yJbTaToB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPaBO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro YeaoBeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3yJbTaThl OCBOCHHUS COACPXKAHUS YUEeOHOTO IIpeIMeTa
«buonorus;y Ha yriayOJIEHHOM ypOBHE OPHCHTHUPOBAHBI Ha oOecredcHue
npopmwibHOTO  OOyueHus  oOydarommxcs  Owonornu. OHHM — BKIIIOYAOT:
cnenuduyeckue It ONOJIOTUH HAYYHBIC 3HAHUS, YMCHHS U CIIOCOOBI ACHCTBHUI 110
OCBOCHHIO, HHTEPIIPETALIMK U TIPEOOPA30BAHUIO 3HAHWUM, BUIBI JIEATEIBHOCTH 10
MTOJIYYCHHUIO HOBBIX 3HAHUU W WX NMPUMEHEHUIO B PA3IMYHBIX YICOHBIX, a TAKXKE B
pCATbHBIX KU3HCHHBIX CUTyanusX. [IpeamMeTHbie pe3ynbTaThl MPEACTABIICHBI 10
rojilaM U3y4eHHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» B 10
Kjlacce TOIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ M pOJIM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAaHWUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B
MO3HAHUW  3aKOHOB TIPUPOJBI W  PEIICHHH TPoOJieM  palliOHAIBHOTO



MIPUPOJIONOJIB30BAHMS, O BKIIaJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHoJIOTHH,

BJIQJICHHE CHUCTEeMOM OHOJIOTMUECKMX 3HAHWM, KOTOpas BKIJIIOYAECT:
OCHOBOIIOJIararonue OWOJOTUYECKHEe TEPMUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAlHs, CaMOBOCIPOU3BEICHHUE,
HACJICJICTBEHHOCTb, M3MEHYUBOCTb, POCT M Pa3BUTHE), OUOJOTMYECKHUE TEOPUU
(xnerounas teopust T. lIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHas Teopus
HacieacTBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOT0o00Opa3usi U  MPOUCXOXKIEHUS  KYJbTYPHBIX  pPacTeHHi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJICHUS, PACIHICTUICHHS, YACTOTHI TaMeET,
HE3aBUCUMOro HacienoBanus [.  Mengens, TOMOJIOrMYECKUX PSIJOB B
HacJIEICTBEHHOU U3MEHUYNBOCTH H. . Bagsunoga), MIPUHLIHTIBI
(KOMILJIEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMM METOAAaMU HAyYHOTO MO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX >KUBBIX OOBEKTOB (ONMUCAHHUE, U3MEPEHHUE,
Ha0JII0/IEHKE, SKCTICPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJETOYHBIX OpPraHU3MOB, B TOM 4YHCIE
OakTepuii, rpuOOB, PaCTEHH, )KUBOTHBIX U Y€JIOBEKa, CTPOEHHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHHi, >KMUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3HEACITEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U UEJIOBEKa, OMOJOTUYECKUX
POIecCOB: 0OMEHa BemecTB (MeTadom3M), MpEeBpaIeHus] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETEPOTPOPHOTO TUIIOB MUTAHMSI, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHUOTreHe3a, MOCTAIMOPHOHATIBLHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAUBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YyCTaHABJIMBATh B3aMMOCBSA3U MEXKIY OpPraHouJaMy KIETKH U UX
GYHKIMAMHE, CTPOCHHMEM KIETOK pa3HbIX TKaHEH U UX (PYHKUUIMH, MEXITY
OopraHaMM M CHUCTEMaMHU OpPraHOB Yy pPAacCTEHUMW, >KUBOTHBIX W 4YEJIOBEKa U HX
GYHKIIUAME, MEXIY CHCTEMaMH OPTraHOB W WX (DYHKIHMSAMHU, MEXKIY dTarnaMu
0oOMEHa BEIIECTB, ATallaMyu KJIETOUHOIO IUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
STanaMu SMOPUOHAIBHOTO PAa3BUTHsI, TEHOTHNOM U (DEHOTUNIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHUE BBISBIISITh OTJIMYUTEIbHBIC TPU3HAKUA KUBBIX CHUCTEM, B TOM UMCIIC
pacTEeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTHI, OHOJOTrHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJIsI JIOKa3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;



YMEHHE pelaTh OMOIOrMYECKUE 3a/1a4H, BBISIBISATh IPUUMHHO-CJIE/ICTBEHHbIE
CBSI3M MEXY UCCIIEyEMbIMU OMOJIOTMYECKMMH MPOLIECCAMU U SIBJICHUSIMU, J€1aTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHUM MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOIHATH JIA0OpATOPHBIE U MpPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuia mpu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMCHHE BBIABUTATh THUIIOTE3bI, IMPOBEPATh WX OKCIEPUMEHTATHLHBIMHU
cpenctBamu, (HOpMyIHpys I1€Jb KCCIEAOBaHUS, AHATU3UPOBATH TMOTyYEHHBIE
pEe3yAbTaTHI U JeNaTh BHIBO/IBI,

YMEHHE Y4acTBOBAaTh B YUE€OHO-HCCIEI0BATEIbCKON paboTe 1o Ouojoruw,
AKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
MyOJMYHO  TPEACTaBISATh  TOJYYEHHBIE  pe3yJbTaThl HAa  YYEHHYECKHUX
KOH(EpeHIIUX;

YMEHHE OIEHUWBATh OSTUYECKHE aCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B
obmactu  OWoNOrMM W MEAMIMHBI  (KJIOHMPOBaHUE,  HUCKYCCTBEHHOE
OIUTIOJIOTBOPEHHE, HAIMpPABICHHOE M3MEHEHHE T'€HOMAa W CO3JJaHHE TPAHCTEHHBIX
OpPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mpodeccHOoHaIbHOM
NEATeIbHOCTH B 00JIaCTH OWOJIOTHUM, MEAUIMHBI, OMOTEXHOJOTUM, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOJIsSTh MO3HABATEILHBIH
WHTEPEC, HAMIPABJIICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
OpPOAODKEHUE  OMOJOTMYECKOro Oo0pa3oBaHUs B OpraHU3alMsAX CPEIHEro
po¢eCCHOHATBHOIO U BBICIIETO 00Pa30BaHUS.

[IpenmeTHBIe pe3yNbTaThl OCBOSHUS ydeOHOro mpenmera «buonorus» B 11
KJlacce JOKHBI OTPAXKaTh:

cOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHHU COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOJBI M PEHICHUH SKOJIOTHYECKUX
npoOsieM YellOBEYEeCTBA, a TaKXKe B PEIICHUH BOMPOCOB PAlMOHAIBHOIO
MIPUPOIOTIONH30BAHMS, U B (POPMUPOBAHUN LIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE,
OOIIECTBY, YENIOBEKY, O BKJIAJIE€ POCCHICKUX M 3apyOEKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMOW OHMOJOTMYECKUX 3HAHHUM, KOTOpas BKIIOYAET
ONpEAENICHUs] W TOHUMAaHHUE CYIIHOCTH OCHOBONOJAraroumx OHWOJIOrHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcHCTeMa, Ouocdepa), OHOIOrHYECKHUEe TEOpUHU
(oBomrorinoHHast Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUsI DBOJIOIUHN), YUCHUS
(A. H. CeeprioBa — 0 myTax M HampalieHUsAX 3Bosironu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoapiieBoro cxoncrea K. M. bopa), mpaBuna (munumyma 1O. JluGuxa,



AKOJIOTUYECKON MupamMuIbl 3HEprum), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHHE  BJaJIeTh  OCHOBHBIMM  METOJAAMHU  HAy4yHOTrO  TO3HAHUS,
UCIOJIb3yeMbIMU B OUOJIOTMYECKUX UCCIICOBAHUSIX JKUBBIX O0BEKTOB U SKOCUCTEM
(onucaHue, U3MEpeHue, HaOMIoJEHUEe, HKCIEPUMEHT), CIOCOOAMM BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIACIATh CYIIECTBEHHBIE TIPU3HAKU: BHJIOB, OHOTEOIICHO30B,
AKOCUCTEM M Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJIONATPUUECKOTO u CUMITATPUUECKOTO
BUI000PA30BaHUs, BIUSHUS JIBIDKYIIIMX CHJT IBOJIIOIIMU HA TEHO(OH/ MOMYIISIIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBAHMS HAIPaBICHHM
ABOJIIOIIMH, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATH B3aUMOCBS3M MEXAY MPOIEcCCaMU SBOJIOIUH,
JIBIKYITAMA CUJIAMHU aHTPOTIOTEHE3a, KOMIIOHCHTAMH Pa3MYHBIX IKOCHUCTEM H
IPUCTIOCOOTIEHUAMH K HUM OPraHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  TNPU3HAKA  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpejlie OOUTaHUsl, a0MOTUYECKUX U OMOTHYECKHUX
KOMIIOHEHTOB ~ 9KOCHCTEM, B3aUMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBAX,
AHTPONIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY JJIsI JIOKa3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTAHMUSI, EUHCTBA
YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpAaHEHUsS MHOrooOpas3us BHUIOB H
AKOCHUCTEM KaK yCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YEJIOBEUYECTBA;

YMEHHE peliaTh OMOIOrM4ecKue 3a/1a4u, BbISBISATh MPUYUHHO-CJIEICTBEHHbIE
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYSCKUMH MPOIIECCAMU U SIBJICHUSIMU, JIEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHHH TIOJyYE€HHBIX PE3YIIhTaTOB;

YMEHHE BBIMOIHATH JIA0OpATOPHbIE U MpaKTUYECKHUE pPadOThI, COOMIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh HUX OKCHEPUMEHTAIHLHBIMU
cpenctBamu, (OpMyIHpys Ledb MCCICAOBAHUS, aHAJU3UPOBATh IOJTyYCHHBIC
PE3yNbTAThl U JACNIaTh BHIBOBL;

YMEHHE Y4acTBOBAaTh B YUE€OHO-HCCIEI0BATEIbCKON paboTe mo Ouojoruw,
AKOJIOTMH W MEIWIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  MPEACTaBIATh  MOJYYEHHBIE  pe3yibTaThl HA  YYCHHYECKHUX
KOH(EepeHIUsX;



YMEHHE OIEHUBAThH TUIIOTE3bl U TCOPHUH O MPOUCXOXKICHUH KU3HH, YEIOBEKa
U YEJIOBCUCCKUX pac, O MPUYHMHAX, IMOCICACTBHIAX M CIIOCO0AX IMPEIOTBPAICHHS
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIM BBHIOOp Oynaymied mpodecCHOHAIbLHOM
JCSATEILHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TPHUPOIAOIIOIL30BAHUS, MEIUIUHBI,
OMOTCXHOJIOTUH, TICMXOJIOTHH, BETCPUHAPUH, CEILCKOTO XO3SMCTBA, IHINEBOM
IPOMBIIIICHHOCTH, YIAyOJIsATh II03HABaTCIbHBIM WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud H  MPOJOJDKCHHE
OHMOJIOrMYECKOro 00pa30BaHUsl B OPraHU3ALUAX CPEIHEro MPOQPECCHOHAIBHOIO U
BBICITICTO 00Pa30BaHMS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
Ne HaumeHnoBanue pa3nenon JIeKTPOHHBIE (LM (] POBHIE)
KonTtpoibn IIpakTnueck
n/n U TeM MPOorpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
bie padoThI ue padoTsI

1 buonorus xak Hayka 1 bubmuoteka [JOK
JKuBbIe CUCTEMBI U UX

2 2 bu6moreka [JOK
U3ydeHUe

3 buonorus kinetku 2 0.5 brbmiorexa LIOK

4 XuMUYecKasi OpraHu3anus 10 1 1 Bu6morexa LJOK
KIICTKH
Crpoenue u GyHKIIUU

5 8 2 bubmoteka [JOK
KIIETKH
OOMeH BeleCTB U

6 MpeBpallleHue SHEPTUH B 9 1 bubmuoteka [JOK
KJIETKe
Hacnencrsennas

7 uHpopmarus u 9 0.5 bubmuoreka [JOK
peanuzanus e€ B KJIETKe

8 JKY3HEHHBIN ITUKI KICTKH 6 05 1 bu6moreka [JOK
Crpoenue u GpyHKIUU

9 17 15 bu6moreka [JOK

OpraHU3MOB




PazmHoxeHue u pazputue

10 8 15 bubmoreka [JOK
OpraHu3MOB
I'enernka — Hayka o

11 HACHCACTBEHHOCTI 1 2 0.5 bubmuoreka [JOK
U3MEHYHBOCTH
OpPraHu3MOB

12 3aKoHOMEpHOCTH 10 1 1 Bu6morexa [TOK
HACIICZICTBEHHOCTH
3

13 AKOHOMEpHOCTH 6 1 bubmuoreka IIOK
U3MEHYHBOCTH

14 I'eHeTnka yenoBeka 5} 0.5 bubmoreka [JOK

15 Cenekuusi OpraHu3MoB 4 1 bubmorexa [JOK
b

16 HOTEXHONOTI 1 4 bu6moreka [JOK
CHHTETUYECKasi OMOJIOTHSI

17 PesepBHOE Bpems 1 bubmmotexa I{OK

OBUIEE KOJIMYECTBO YACOB 104 95 13 BuGmmorexa LIOK

I10 ITPOTPAMME




11 KUIACC

Ne
n/n

HaunmeHnoBanue pa3aenoB
U TeM IMPOrpaMMBbl

KoaunuecTBo yacoB

Bcero

KonTpoabu
ble padoThI

IIpakTHueck
ue padoTbl

DileKTPOHHbBIE (LU POBbBIE)
o0pa3oBaTesibHbIE pecypchl

3apoKIeHNe U pa3BUTHE
HBOJIOIIMOHHBIX
MPEICTABIICHU B
ouonoruu

bubmorexa [IOK

MuxkposBoonus u eé
pe3yJIbTaThI

14

bubmorexa [IOK

MaxkposBoionus u eé€
pe3yabTaThl

bubmuorexa [IOK

[Ipoucxoxaenne u
pa3BUTHE )KU3HU HA 3eMiie

15

1.5

bub6mnoreka IIOK

[IporcxoxaeHne yeloBeKa
— aHTPOIIOTeHES

10

bubmioreka [IOK

DKoJjorus — Hayka o
B3aUMOOTHOIIEHHUSX
OpPraHn3MOB U
HaaAOpraHu3MCHHBIX
CHUCTEM C OKPYKaroILEen
cpenoit

0.5

bubmioreka [IOK

OpraHusmel 1 cpena
oOnTaHus

1.5

bubmuorexa [IOK

DKOIOrus BUAOB U

0.5

Bbu6nmnoreka [JOK




MOMYJIAUI

DKOJI0rusl COO0ILIECTB.

9 12 05 bubmoteka [JOK
DKOJIOTUYECKUE CUCTEMBI
B _

10 nocdepa — rinodanbHas 6 Bumiorexa LIOK
IKOCHCTEMA
q

11 CIOBEK i1 Oxpyaiomad 6 bubmmoreka [JOK
cpena

12 PesepBHOE Bpems 8 bubmmoreka [IOK

OBIIEE KOJIMYECTBO YACOB 102 75

I10 ITPOTPAMME




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Nt KosnuecrBo yacos
i JIEKTPOHHBIE
ara
n Kounrpoan | Ilpakruuec uupposbie
Tema ypoka Bce U3y4YeH
/ HbIe KHne o0pa3oBaresb
ro usi
I padoThI padoThbl Hble pecypchbl
bubmmoteka
buonorus kak KOMILIEKCHAS TIOK
HayKa U KaK 4acTb 1
COBPEMEHHOT0 00IIECTBA
bubnuoteka
JKuBble cHCTEMBI M UX CBOMCTBA 1 LIOK
VpoBHEBas OPraHU3alKs HKUBBIX 1 Bubmmoteka
CHCTEM HOK
VcTopust OTKPHITHS U U3YYEHUs brbmioreka
1 LIOK

knerku. Knerounas TCOPUI




MeTobl MOJIEKYJIIPHOU U
KJIETOYHOM OMOJIOTHH.
[TpakTueckas padota

«M3ydyeHne MeTo0B KJIETOYHOMN 05 bubnuotexa
Ouonoruu (xpomarorpadus, ' [HOK
anekTpodopes,
muddepeHuaibHoe
neHtpudyrupoanue, [111P)»

. bubmotreka
XHUMHUYECKHUI COCTaB KJIETKU

[HOK

MuHepanbHbIE BEIIECTBa bubiauoreka
KJIETKU, UX OUOJIOrn4ecKas poJib HOK
Opranuueckue BelecTBa
KIIETKH — OeIKH.
JlabGopaTopHas pabora 05 bubmoTeka
«OGHapyx)eHune GENKOB ¢ ' ITOK
MOMOIIBI0 KAYECTBEHHBIX
peaKuiny
CaoiicTBa, Ki1accupuKaLus 1 bubmuoTexa
(GyHKIMU OeIKOoB [HOK
Opranuyeckue BelecTBa bubmuoteka
KJIETKH — YTJI€BOJIbI HOK
Oprannueckue BeniecTBa bubmuoTeka

KJIICTKH — JIMIIUAbI

HOK




1 Kontponsnas padora Nel bubmmoTeka
2 "buonorus kak Hayka" HOK
Hyxnennossie kucnotsl. JJHK u
PHK. JIa6 0
1 i, abopaTopHas pabora . Bu6miorexa
«MccnenoBanue HyKJIEHHOBBIX :
3 A K LIOK
KHCJIOT, BBIZICIICHHBIX U3 KJIETOK
Pa3NIUYHBIX OPTaHU3MOBY»
C ATO.
1 TPOCHHE 1 pyHKLLIH bubmuoTexa
4 [pyrue nykneo3uarpudocdars LIOK
(HT®)
C HK.
1 eKBEHUpOBaHUeE /] Ei6miorexa
5 MeToabl TEHOMUKH, LIOK
TPAaHCKPUIITOMUKH, TPOTCOMHKHU
1 Metoasl CTpYKTYpHOU bubmuoTeka
6 ouonoruu HOK
1 Tunsl KJIETOK. bubmuoteka
7 IIpokapuoTnyeckas KieTka [HOK
CtpoeHue 3yKapruoTHIECKON
1 kietku. [IpakTnueckas pabora 05 bubmmoTeka
8 «M3y4eHne CBONCTB KIETOYHOM ' IIOK

MeMOpaHbD»




1 IToBepXHOCTHBIN anmapar bubnuotexa
9 KJICTKH LHOK
OnHomMeMOpaHHBIE OpPraHOUIbI
kietku. [Ipaktuueckas pabora
2 bubmmoTeka
0 «M3ydeHne NBUKEHUS 0.5 10K
[IUTOIUIA3MBI B PACTUTEIBHBIX
KIIETKaX»
[TomyaBTOHOMHBIE OPTaHOH/IbI
KJIETKH: MUTOXOHPUH,
2 macTuabl. JlabopatopHas 05 bubmuoTeka
1 pabora «HMccrnenoBanue ' ILIOK
IU1a3MOJIM3a U JeIIa3MoIn3a B
PAaCTUTEIBHBIX KIETKAX)
2 HememOpaHnHbIe OpraHou bl bubmuotexa
2 KJIETKH HOK
2 bubmuoreka
Crtpoenue u pyHKUINHU AP
3 [HOK
CpaBHuUTENbHAS
XapaKTEePUCTUKA KIIETOK
2 sykapuoTt. JlaboparopHas 05 bubmuoTeka
4 paboTa «/3yueHue cTpoeHus ' HOK

KJICTOK pa3JIMYHBIX
OpraHu3MoOB»




ACCI/IMI/IJISIHI/HI U JUCCUMUNIIAIINA
— JIB€ CTOPOHBI METa00IU3MA.
Tunbel 0OMeHa BeEIECTB.

2 JlaboparopHas pabora bubnuotexa
5 «3ydyeHne KaTamuTHY eCKON HOK
aKTUBHOCTU (pepMeHTOB (Ha
npUMepe aMusIa3bl UIU
KaTasasbl)»
DepMEHTATUBHBIN XapaKTep
peakLuil KJIETOYHOT O
merabonusma. JlabopaTopHas
2 pabota «3yuenue bubnuotexa
0.5
6 (bepMEHTaTHBHOTO HOK
paclerieHus mepokcuaa
BOJIOPO/Ia B PACTUTEIbHBIX U
KUBOTHBIX KJIETKaX»
2 benku-akTuBaTOpHI U OEIKNU- bubmuotexa
7 MHTUOUTOPBI [HOK
2 ABTOTpOGHBIN TUII 0OMEHA bubmuotexa
8 BEIICCTB [HOK
2 bubmuoreka
9 doTocuHTE3 LIOK




Xemocuntes. JlabopaTopHas

3 bubmmoteka

0 pabota «CpaBHEHHE MTPOIIECCOB 0.5 10K
(doTOCHHTE3a U XEMOCHUHTE3a»
AnHa’poOHBIE OpraHu3Mbl. Buib

3 opoxenus. JlabopatopHas bubmuoTexa

1 paborta «CpaBHEHHE ITPOIIECCOB [HOK
OpOXKEHUS U TbIXaHUSD)

3 AdpoOHBIE OPraHU3MBI. DTaIlbl bubmmoteka

2 DHEPreTUYECKOro 0OMeHa HOK
DHeprusi MeMOpaHHOT 0

3 rpagueHTa npoToHoB. CuHTe3 bubnmuorexa

3 AT®: pabora nporonnoit ATD- [HOK
CHHTA3bI

3 p bubmmoreka

€aKIIM{ MAaTPUYIHOT O CHHTE3

4 HHHI MaTp 1IOK

3 TpanckpunIMsa — MaTpUYHBIN bubnuotexa

5 cunre3 PHK HOK

3 T . bubiauoreka

QHCIISIUS U €€ Tarbl
6 | P 1IOK




KoaupoBanue aMMHOKHUCIIOT.

3 bubmmoreka
Poiie pubGocom B OnocuHTE3E

7 LHOK
Oenka

3 Opranuzanus reHoMa y bubmuoTeka

8 MPOKAPUOT U 3YKAPUOT HOK

3 MouJtekyisipHbIE MEXaHU3MBI bubnmuorexa

9 OKCIPECCUU TCHOB Y DYKApUOT [HOK
Bupycel — BHEKJIETOUHBIE

OPMBI )KM3HU U OOJUTaTHBIE

4 (bop bubmmoreka

0 napas3utsl. [IpakTuueckas 0.5 10K
pabota «Co3nanue Mmoaenu
BHpYCa»

4 BupycHsie 3a005eBanus bubmmoreka

1 YEJIOBEKA, )KUBOTHBIX, PACTEHHI HOK
HaHoTexHon0ruu B OMOJIOTHH U

4 meauiuae KontponsHas pabora 05 bubmnoreka

2 No2 "Crtpoenue u GyHKIIUN ' [HOK
KJIeTKn"

4 . bubnnoreka
JKV3HEHHBIH TUKIT KIETKH

3 LHOK

4 bubmmoteka
Martpuunsiii cuate3 JJHK

4 [HOK




Xpomocomel. JlabopatopHas

bubmoTeka
pabora «M3ydeHre XpoMocoM 05 10K
Ha TOTOBBIX MUKPOIIpEnapaTax»
bubmuoTeka
Jlemenne KIeTKu — MHUTO3.
I[HOK
Tuns! knetok. Kaprokunes u
nuTokuHes. JlaboparopHas
pabora «Habmonenne MuTo3a B 05 bubiauoreka
KJIETKaX KOHYMKa KOpelIka Jiyka ' HOK
(Ha rOTOBBIX
MHUKpOIIpernaparax)»
Perynsius >KU3HEHHOTO ITHKJIa bubmuoTeka
KJIETOK HOK
bubmuoTeka
Opranus3M Kak eInHOE 1e10¢
I[HOK
Tkanu pacrenuii. JlaboparopHas
p p . p bubnmnoreka
pabora «M3ydeHune TKkaHen 0.5 110K
pacTeHui»
TkaHU )KUBOTHBIX U YEJIOBEKA.
bubmuoTeka
JlabopaTopnas pabora 0.5 10K

«M3yyeHue TKaHEel KUBOTHBIX)




Oprassl. CucTeMbl OpraHoB.

5 JlabGopaTopHas pabora 05 bubmoTeka

2 «M3yueHne opraHoB LIBETKOBOT'O ' [HOK
pacTeHHs

5 bubmmoreka

3 Ornopa Tena opraHu3MOB 110K

5 bubmmoreka

4 JIBM>xeHne opraHu3MoB 110K

5 bubmuoTexa

5 IIntaHne opraHu3MoB 110K
[IuTanue NO3BOHOUYHBIX

5 bubmmoreka

6 JKUBOTHBIX. [IutieBapuTenbHas LIOK
CHCTEMa YeJIOBEeKa

5 bubmmoTeka

7 JIpIxaHue opraHu3MoB LIOK

5 JIpIxaHue MO3BOHOYHBIX bubmoTeka

8 JKMBOTHBIX U Y€lIOBEKa HOK

5 TpaHCcOpT BEHIeCTB y bubmuoTeka

9 OpraHu3MOB [HOK

6 KpoBenochas cucrema BrbaoTexa

0 MIO3BOHOYHBIX JKUBOTHBIX U 1IOK
YesoBeKa

6 bubmmoreka

1 Beiaenenue y opraHu3MoB LIOK

6 bubmmoreka

9 3ammra y Opranu3MoB 10K




6 bubmmoreka
MMMyHHas cucrteMa 4enoBeka

3 LHOK

6 PazgpaxxumMocTh U peryssnus y bubmuoTeka

4 OpraHU3MOB HOK
I'ymopanpHast perynanus u

6 yMOP pery bubnmuotexa
SHJIOKPUHHAS CHCTEMA

5 P 1LIOK
YKUBOTHBIX U YEIOBEKa

6 DopMBI pa3MHOKEHHUS bubmmoTeka

6 OpraHu3MOB [HOK

6 N bubnuoteka

0JIOBOE Pa3MHOXKEHUE
7 P 1IOK
6 Mei bubmuoTeka
eiio3

8 LHOK
I"ameTorene3. O6pa3oBanue u
Pa3BUTHE MOJOBBIX KIIETOK.

6 JlabopaTopHas pabora 05 bubmuoTeka

9 «3ydyeHne cTpoeHusl MOJTOBBIX ' HOK
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

7 WuauBuayanbHOE pa3BUTHE bubnuoteka

0 OpraHU3MOB — OHTOT'€HE3 HOK

7 3akJaJika OpraHoB U TKaHEW U3 bubmuoTeka

1 3apOJIBIIIEBBIX JTUCTKOB HOK




PocT 1 pa3BuTHE )KUBOTHBIX.
JlabopartopHas pabora
«BpIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apOBIIIECH
MO3BOHOYHBIX KUBOTHBIX)

0.5

bubmauoreka
HOK

Pa3mHoO)keHue u pa3BUTHE
pactenuii. JlabopatopHas
pabota «CTpoeHne opraHoB
pa3MHOXKEHUS BBICIINX
pacTeHu»

0.5

bubianoreka
LHOK

Ucropus cranoBiieHUs U
Pa3BUTHS T€HETHKH KaK HAyKH.
OCHOBHBIE ITOHSTHS U CHMBOJIBI
reHetuku. JlabopaTopHas
pabota «Jlpo3oduna kak 00BEKT
TeHETHYECKUX UCCIICTOBAHMI

0.5

bubmmoreka
HOK

3aKOHOMEPHOCTH HACIIEIOBAHUS
npu3HakoB. MoHOruOpuHoe
ckpenmBanue. [Ipaktuyeckas
paboTa "M3yueHue pe3yabTaToB
MOHOTHOPHTHOTO CKPEIIMBAHUS
y npo3o¢uisr"

0.5

bubmmoreka
HOK




7 [HuTonornueckue OCHOBBI bubmmoreka
6 MOHOTHOPUTHOTO CKPEITUBAHMS HOK
7 Ananusupyrouiee CKpeluBaHue. bubmuorexa
7 HenosnHoe noMuHMpOBaHue [HOK
JuruOpuHoe cKpelyBaHue.
[TpakTueckas padota
7 P P bubnuotexa
3 «M3y4yeHue pe3ysibTaToB 0.5 LIOK
JUTUOPUTHOTO CKPEIIUBAHUS Y
JPO30(HITBI
7 IIuTomoruuyeckrue OCHOBEI bubmuoreka
9 JUTHOPHUIHOTO CKpeLIMBaHUS [HOK
8 KonTponbHas padora Ne3 bubmmoTeka
0 "OCHOBHBIE ITOHSITHS T€HETUKN " HOK
8 CueruieHHOE Haclel0BaHUE bubmuoteka
1 IIPU3HAKOB [HOK
8 XpoMOCOMHast TEOPHS bubmuoTeka
2 HaCJIEACTBEHHOCTHU HOK
8 r bubmmoreka
€HeTHKa ToJja
3 [HOK




8 ['eHOTHI KaK IEeITOCTHAS bubmmoreka
4 cucrema HOK
8 I'enernueckuit KOHvao.]'II) Ei6miorexa
5 Pa3BUTHS PACTEHUM, KUBOTHBIX 10K
1 YelIoBeKa
8 N3MeHYMBOCTH MPU3HAKOB. bubmuoTeka
6 Bunel u3MeHYUBOCTH HOK
8 Moy pukannoHHas bubianoreka
7 HM3MEHYUBOCTD LHOK
BapuanuonHslii psig u
BapUallMOHHAas KpUBasl.
JlabGopaTopHas pabora
3 «HccaenoBanue ) Eibmorexa
3 3aKOHOM EpHOCTEHN ) 0.5 10K
MOIU(PUKAITUOHH Oit
n3MenunBoctu. [loctpoenne
BAapUAIMOHHOTO psAJia U
BapUALMOHHON KPUBOW»
I'enoTunuyeckas
8 bu6mmoreka
W3MeHUUBOCTh. KoMOMHaTHBHAsS
9 HOK

HU3MCHYHMBOCTD




MYTaIII/IOHHaSI U3MEHYUBOCTD.

[TpakTueckas padota 05 bubnuotexa
«MyTauuu y apo3o¢puisl (Ha ' [HOK
TOTOBBIX MUKpOIIpemaparax)»

3aKOHOMEpPHOCTH BubaoTexa
MYyTalMOHHOI0 Mpoliecca. 1IOK
DONUreHeTHKa U SIIUT'C¢HOMUKA

I'enernka venoBeka.

[TpakTueckas padota 05 bubnuotexa
«CocCTaBIeHHE U aHAIN3 ' LIOK
POIOCTIOBHOM

MeToabl METUITHHCKOM bubmuoreka
T'€HETUKU HOK
3HaUYCHUE MSOUIIMHCK O

TEHETHKHU B MIPEIOTBPAILICHUU U bubmuoreka
JICYCHUH T€HETHY ECKUX HOK

3a00/I€eBaHNI YETIOBEKA




OCHOBHEI€E ITOHATHS CCJICKIIUH.
JlabopaTopnas pabora

9 bubmmoreka
5 «M3ydeHne copToB KyJbTypPHBIX 0.5 LIOK
pacTeHui ¥ NOpoJ JOMAIIHHUX
KUBOTHBIX)
Metoasl ceneKIMOHHON
9 pabotsl. JlabopaTopuas paborta 05 bubmuoTexa
6 «3yueHrue MeTo10B CeIeKIINI ' HOK
pacTeHui»
JIOCTIKCHHS CEICKITNU
9 pacTEeHH U )KUBOTHBIX. bubmuoTexa
7 [TpakTueckas padota [HOK
«I[IpuBHBKa pacTeHMII»
CoxpaHeHue, n3y4eHue u
9 P > 1Y Bubmoreka
HCIOJIb30BAaHUE TEHETHUECKUX
8 [HOK
pecypcoB
buorexHomorus kak Hayka u
OTpacib IIPOU3BOJICTBA.
9 P P bubmuoteka
9 [TpakTuueckas padota 110K
«M3yueHne 0ObEKTOB
OMOTEXHOJIOTUI
1
0 OCHOBHBIE HAIIPABJIEHUS bubmuoteka
0 CHHTETUYECKON OMosoruu HOK
1 XpOMOCOMHas U TeHHas bubnuotexa
0 WHKEHEePHUsI HOK




MCI[I/II_II/IHCKI/IG OHMOTEXHOJIOTUH

bubiauoreka
HOK

OBIIEE KOJIMYECTBO YACOB
I1O ITPOTPAMME

102

2.5

13




11 KUIACC

N Kosn4yecTrBo 4yacos
i JIEKTPOHHBIE
ara
I Kourtpoasn uudposbie
Tema ypoka Bce P IIpakTH4ec H3Y4YeH
/ HblE o0pa3oBaTe/ibH
ro KHe paboThl | MA
n padoThI ble pecypchbl
OpomonnoHHas Teopus Y. 1 bubmuoTexa
JapBuHa [HOK
JIBIDKYyIIME CUITBI SBOJIOLIUH 1 bubmuoTexa
BuoB 1o Y. JlapBuny [HOK
Boprba 3a cyiiecrsoBanue
P yv ’ bubmmoreka
€CTECTBEHHBIN 1 1 110K
HCKYCCTBEHHBIH 0TOOp
dopmupoBaHue
. bubmuoTeka
CUHTETHYECKOU TCOPHH 1 10K
IBOJTIOIIH
DTarbl 3BOJIOLMOHHOTO
bubmuoTexa
IpoLecca: MUKPOIBOJIOLMS U 1 10K
MaKpOdIBOJIOIHUS
[Monynsnus — 35eMenTapHas 1 bubmuoTeka

CIHNHHIIA 3BOJIOLNHU

IIOK




3aK0H T'€HETUYECKOr O
paBHoBecus JIx. Xapau, B.

7 BaiinGepra. JlabopatopHas 05 bubmmoteka
paboTa «BrisiBiieHnE ' LIOK
W3MEHYMBOCTH y 0CO0EH
OJTHOTO BUJIa»

3 DnemeHTapHbIe (HaKTOPHI bubmuoteka
SBOJIIOLINU HOK
KonTtponbsHas padora Nel

9 "3apokJIeHre U Pa3BUTHE bubmuoTeka
S3BOJIFOLIMOHHBIX HOK
MpecTaBICHUH B Onosoruun"

10 Dddext ocHoBaTemst. Dhdext bubmuoTeka
OyTBIJIOYHOT'O TOPJIBIIIIKA [HOK
Murpanuu. U3onsmun

. bubmuoTeka
11 | monynsanwmii: reorpaduueckas,
I[HOK
Ouoornyeckas
EcrecTBenHbIit 0TO0p —
. Bbubmmnoreka

12 | HanpaBisomui GakTop 1IOK

ABOJIIOLIUU
bubmuoTeka
13 | TIlonoBoii oTOOP

[MOK




14

[Ipucnoco61eHHOCTD
OpPraHu3MOB KaK pe3yjbTar
MUKPO3BOJIIOIIH.
JlabopaTopHas pabora
«U3yuenne apomopdo30B u
HUJIAOAJAINTAllUN Y PACTEHUUN U
KUBOTHBIX»

0.5

bubmmoreka
HOK

15

[Ipumeps! npucrnocobaeHuit y
OpraHU3MOB:
MOp(oJIOTHUYECKHE,
(busnonoruyeckue,
OHMOXMMHYCCKHE,
MIOBEICHYECKHE.
JlabopaTopHas pabora
«[IpucnocobneHus
OpraHM3MOB U HX
OTHOCHUTEIbHAs
1[eJIeCO00Pa3HOCTh

0.5

bubmmoreka
HOK

16

Bun, ero kputepuu u
cTpykTypa. JlabopatopHas
pabota «CpaBHEHHE BUIOB TIO
MOP(hOIOTUYECKOMY
KPUTEPHUIO»

0.5

bubinoreka
LHOK

17

CrpykTypa BHz1a

bubmmoreka
HOK




18 BunooOpazoBaHue Kak Bbubiauoreka
pe3yJIbTaT MUKPOIBOIOLINI HOK

19 CBs3b MUKPO3BOJIIOLIUH U bubmuoTeka
SMUAEMHUAOIIOTUA HOK
Maxkpo3Bomronus.

bubmuoTeka

20 | TlaneoHTONOTHYECKHE METO B 11OK
U3yUYEHUS IBOJIIOLUN

21 buoreorpadpuueckue MeTobl bubnuotexa
M3Y4YEHUS HBOJIIOLUN [HOK
DOMOpUOIIOTHYECKUE U

99 | CPABHHTEINLHO- bubmuoTeka
MOP(OJIOTHYECKHE METOIBI HOK
W3Y4YEHUS HBOIOIUU
MoutekyIIpHO-T€HETHYECKHE,

93 OMOXMMUYECKUE U bubmuoTeka
MaTeEMaTUYECKHE METOIbI HOK
U3yUYEHUS IBOJIIOLUN

24 OO6mme 3aKOHOMEPHOCTH bubmuoTexa
3BOJIIOLIAHN HOK
AJnantuBHas paadaus.

bubmoTeka
25| HepaBHOMEpPHOCTH TEMIIOB 10K

IBOJIFOLIHI




Hayunble runores3sl

bubmmoreka
26 | TpoMCXOXAEHUS )KM3HU Ha LIOK
3emie
97 JloHay4HBIC TIPEICTABIICHUS O bubmmoreka
3apOXKJICHUH )KU3HU HOK
28 OcCHOBHBIE 3TaITbl bubmoreka
HEOPraHUYECKOMN IBOJIIOLIUU [HOK
bub6mmoreka
29 | T'umoTe3bl 3apOXKICHUS KUZHH
[HOK
Uctopus 3emnu u MeTonbl €€
nzydenus. JlaboparopHas
30 pabora «3yueHue u 05 bubmoTeka
OIKMCAaHKE UCKOIIAEMBIX ' LIOK
OCTAaTKOB JIPEBHUX
OpraHU3MOBY
31 HauanpHbIe 3Tanbl bubmoreka
OpPraHUYECKOM B OIOLHU [HOK
bubmmoreka
32 | DBomronus 3yKapuoT
HOK
OCHOBHBIC 3TaIlbl 3BOJIIOIIMHI
pacTUTEIBHOT O MHPA.
[IpakTuueckas pabota bubnuotexa
33 . 05
«3yuenue ocobeHHocTEl [HOK

CTPOEHHS PACTEHUN pa3HbIX
OT/IEJIOBY




OCHOBHEI€ 3TAITbI 9BOJIFOIIN

Bbubiauoreka

34
KUBOTHOI'O MHpa HOK
DBOIIOIUS KUBOTHBIX.

[Ipaktuueckas pabota
P P N bubmuoTeka
35| «/3yuenue ocobeHHOCTEH 0.5 10K
CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX)

36 PazBuTHe xu3HM Ha 3emie 1o bubmuoTexa
3paM U IepruoIam HOK
MaccoBble BBIMUPaHHS —

bubmuoTeka

37 | sKonoruyeckue Kpusmchl 10K
MIPOIILIOTO

38 CoBpeMeHHBIN IKOJIOTHIECKUI bubmmoTeka
KpHU3HC, €r0 0COOCHHOCTH HOK

39 CoBpemeHHas cucrema bubmuoTexa
OpPraHUYecKoro MpouIoro [HOK

40 OCHOBHBIE CHCTEMAaTHYECKHUE bubmuoTexa
IPYyIIIBl OPraHU3MOB [HOK

41 AHTponoJorus — Hayka o bubnuotexa

YCIOBECKEC

HOK




PazBuTHe npeacrasienuii o

bubmmoreka

42
IIPOUCXOKJICHUH YEJI0BEKA [HOK
MecTo JenoBeka B CHCTEME
OpPraHUYECKOT0 MHpA.

JlabopaTopHast padbota
PATOP P . bubmuoreka

43 | «M3ydeHue ocobeHHOCTEH 0.5 110K
CTPOEHUSI CKeJIeTa YeIOBeKa,

CBSI3aHHBIX C
PSIMOX 0K ICHHEM»

44 JBMKyIIME CUIIBI Bbubiauoreka
AHTPOIMOreHe3a HOK
CooTHolIeHn e

45 OMOJIOTHYECKUX U bubmmnoreka
COIMAJIbHBIX ()aKTOPOB B HOK
AHTPOTIOTEHE3E
OCHOBHEBIE CTa U

46 aAHTPOIIOTeHE3a. bubmnoreka
[laneorenernka u HOK
[ajaeoreHOMHUKa
KonTtponbsHas padora Ne2
" bubnuoreka

47 OO01mume 3aKOHOMEPHOCTH 1IOK
3BOJIFOLIUA"

48 DBOJIIOLIHSI COBPEMEHHOT'O Bbubnnoreka

YCIOBCKa

[MOK




YenoBeueckue pacel.

49 [IpakTnueckas padota 05 bubnuotexa
«/3ydeHne SKOJOTHUECKUX ' IIOK
ajanTanuil 4eJoBeKay

50 Mexau cuuniHapHbIe bubauoreka
METObI AHTPOIIOJIOT U HOK

51 3apokJICHUE U Pa3BUTHE bubmmoTeka
9KOJIOTUH HOK
MeTobl SKOJIOTHH.

JlaGoparopnas pabota
patopHas p bubmoreka

52 | «HM3yueHue METOIOB 0.5 10K
IKOJIOTHYECKUX
HCCIIeq0BaHUI

53 3HadYeHNE DKOTOTHIECKUX bubmmoreka
3HAHUH JJI9 YeJIOBEKa HOK

bubmmoreka

54 | Dkonorumyeckue GakToOpbI

[HOK
AbGuotnueckue GaKkTOphI.
CBeT Kak 9KOJIOTHYECKHM

55 ¢dakrop. JlabopaTropHas 05 bubmuoTeka

paboTta «BblsBIIeHUE ' IIOK

MPUCITOCOOJICHUI OpraHU3MOB

K BJIMSIHHIO CBETA»




Abuotnueckue GaKkTOpPHI.
Temneparypa kak
IKOJIOTHYECKUH (haKTop.

bubnuotexa
56 | JlaGoparopnas pabota 0.5 110K
«BbIsiBIICHUE
MIPUCIIOCOOJIEHUI OpraHN3MOB
K BIMSIHUIO TEMIIEpaTyph»
Abuotnueckue GaKTOpPHI.
BrnaxxHocTh Kak
9KOJIOrMYECKUHN (HaKTOp.
b p bubnuotexa
57 | JlaGoparopnas paboTa 0.5 10K
«AHaToOMUYECKHUE
0COOEHHOCTH PacTEHUH U3
pPa3HBIX MECT OOUTAHUS»
bubmuoTeka
58 | Cpenpl oOUTaHHS OPraHU3MOB
[HOK
bubmuoteka
59 | buonoruveckue puTMbI
[HOK
50 Kusznenusie GopmbI bubmmoTeka
OpraHU3MOB HOK
bubnuotexa
61 | buornueckue hakTOpbI

IIOK




3HaueHne OUOTUYECKUX

62 B3aUMOJIEN CTBUU JUIA bubiauoreka
CyLIECTBOBAHHUs OPraHU3MOB B HOK
cpene oOuTaHus

63 DKOJIOTUYECKUE bubmuoTeka
XapaKTEPUCTUKU ITOMYIIALUN [HOK
OcHOBHBIE ITOKA3aTEIN

64 MONYJISIUA: YACIEHHOCTD, bubmuoTexa
ILIOTHOCTB, BO3pAacTHAS U [HOK
MoJI0Bas CTPYKTypa
OcHoBHBIE MTOKa3aTEIN

65 MOMYJISALUU: POKIAEMOCTb, bubmmoTeka
IIPUPOCT, TEMII POCTA, [HOK
CMEPTHOCTbh, MUTPALIUH

66 DKOJ0rnyeckKas CTpyKkrypa bubmuotexa
MOMYJISIIIUN HOK

67 JnHaMuka nonyysinuu 1 eé bubmoTeka
perysius HOK
Kpussie pocTa yncieHHOCTH

bubnuotexa
68 | momymsiuuu. Kpuseie 10K

BBDKUBaHUA




OKkonornyeckas HHIIA BUIA.

69 JlabopaTopHas pabora 05 bubmmoTeka
«ITprcnocobaenus ceMsH ' LIOK
pacTeHul K pacCeICHHIOY

. bubmoreka

70 | Bwun xak cucrema monysiui

HOK

71 3aKOHOMEPHOCTH MOBEICHUS U bubnuotexa
MU PALAI )KUBOTHBIX HOK

79 Coo00111eCcTBO OPraHu3MOB — bubmuoTeka
OHOLIEH03 LHOK

73 DKocHucTeMa KaK OTKPBITast bubmuoTeka
cucrema HOK

74 KpyroBopor BemecTs 1 MOTOK bubnuotexa
SHEPIUH B SKOCHUCTEME [HOK

75 OcHOBHBIE TTOKA3aTEIHN bubmoreka
9KOCHUCTEMBI HOK

bub6mmoreka

76 | DKojoruyeckue mupamMubl

[HOK

77 N3meHnenust coo0mecTs — bubmmoreka

CYKIIECCUU HOK




[IpupoaHbIe 3KOCHCTEMBI.

78 DKOCUCTEMBI 03€p U PEK. bubmmoteka
DKOCHUCTEMBI MOpEl 1 HOK
OKEaHOB
[TpupoHbIC IKOCHCTEMBI.

pap bubmuoTeka
79 | DkocucTeMbl TYHIIp, JIECOB,
. LIOK
CTEIleH, Iy CThIHb
bubmuotexa
80 | AHTpPONOreHHBIC IKOCUCTEMBI
LHOK
Kontponbsnas padora Ne3 "
P P bubmuoteka

81 | OcHoBHEbIE TOKa3aTENN 10K

9KOCUCTEMBI"
YpOOIKOCHUCTEMBI.

82 [IpakTnueckas padota 05 bubnuotexa
«M3yuenue u onMcaHue ' LIOK
ypOO3KOCUCTEMBI
3aKOHOMEpPHOCTH

83 (hopMUpPOBaHUS OCHOBHBIX bubmuoTexa
B3aUMOJICHCTBUI OPraHU3MOB [HOK

B OKOCUCTEMAX




MexaHn3MBbI BO3JIENCTBUS
3arpsi3HEHUM pa3HbIX TUIIOB Ha

84 CyOOpraHu3MEeHHOM, bubmuoTeka
OpPTraHU3MEHHOM, HOK
MOMYJISIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
buochepa —

bubmuoteka
85 | obmemnnaneTapHas 000g0uKa
[HOK
3emiu

86 VYuenue B. 1. Bepnajckoro o Bbubianoreka
ouocdepe HOK

87 3aKOHOMEPHOCTH bubmoTeka
CyIlIeCTBOBaHUS Onocheps [HOK

88 KpyroBopotsl BelecTs u bubmuoTeka
OMOTreOXUMUYECKUE TTUKITBI HOK

89 30HaNBHOCTH OuoChepsI. bubmuoTexa
OcCHOBHbIE OMOMBI CYILIN [HOK

bubnuotexa

90 | VYcroiunBoCTh OHOChEpHI

01 DKOJOrHYecKrue KPU3UChI U UX bubmuoTeka
MPUYHHBI HOK




Bo3aelicTBrue yeaoBeka Ha

Bbubiauoreka

92
ouochepy HOK
AHTpOIIOreHHOE BO3/eiiCTBIE
. bubmmoTeka
93 | Ha pacTUTENbHBIN U
. [HOK
KUBOTHBIA MUP
94| O bubnuoTeka
XpaHa MPUPOJIBI
P pup 1IOK
OCHOBHBIE TPUHITUIIBI
N Bbubnunoreka
95| ycroitunBOro pa3BUTHUS 1IOK
YenoBeYecTBa U MPUPOIbI
PanyonansHoe
gg | TPHPOZIONONL30BAHME U bubmuoTeka
COXpaHEeHH e OUOJIOTUYECKOT O HOK
pa3HooOpa3us 3eMiin
O0001IEHnE IO TEME
97 «MuKpO3BOIIOLHUS U bubnuorexa
MakposBoonus ux [HOK
pe3yIbTaTh»
0O0001IEeHrE IO TEME
«[IporcxoxaeHue u pa3BUTHE
bubmoTeka
98 | xu3uu Ha 3emie» O000IIEHHE 110K

o teme «lIpoucxoxieHue
YyeroBeKa — aHTPOITOTEH e3»




O06001IeHnE IO TEME

«JKOIIOrus — HayKa o Bubimorexa

99 1
B3aMMOOTHOIIICHUAX TTOK
OpPraHU3MOB»
00606

10 «O0 ;H e}:I;He o Z ezlea 1 bubmmoreka

TaHU3MBI 1

0 P pea [OK
0OHTaHUD»

10 SSOSHfHHe o ;eMe 1 N

KOJIOTHSI BUIOB 1

L i ’ HOK
TIOMYJISIIIAN
00606

10 «le(l)ocl:lé)eem:e H:H(T)ZI\:J?LHM 1 bubnnoreka

2 ; HOK
SKOCHCTEMA)

OBIIEE KOJIMYECTBO YACOB 102 .

I1O ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus, 10 knace/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue;
nox peaakiuei [laceunuka B.B., MockBa, «IIpocBemnienune» 2024r

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyouioB A.M. u apyrue;
nox penakiueit [Taceunnka B.B., Mocksa, «IIpocBemienue» 2024

METOANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

buomnorus 10-11 k. Iloypounsie pazpadorku. B.B. Ilaceunux I'.I'. I1IBerioB
buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuit A.A., Pyonios A.M. u apyrue;
nox peaakuen [laceunnka B.B., MockBa, «IIpocsemenue» 2024r

buonorus, 11 xmacc/ [laceunuk B.B., Kamenckuii A.A., Pyoros A.M. u npyrue;
nox peaakiuei [laceunnka B.B., Mocksa, «IIpocsemienue» 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
[Ipu peanuzanuu NporpaMmsl 1o reorpauu Ha ypoke OCHOBHOI'O OOILIETO
00pa30BaHus UCIOIB3YIOTCS AJIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI,
yrBep:kacHuble [Ipukazom Munucrepera npocsenienus Poccuiickon
®denepanyu ot 23 utoHs 2025 roga Ne551 «O06 yrepxkaeHnn denepaibHOTro
MepEeYHs JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K
VCIIOJI30BAHUIO MIPU peaM3alli UMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTALUIO
o0pa3oBaTeNbHBIX IPOrPAMM HAYAILHOTO OOIIEr0, OCHOBHOI'O OOILIETO, CPETHETO

o01rero oopa3oBaHUs»






