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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6HOMY npeamery "buonorus" (nanee - OMONOrus) Ha ypOBHE
cpenHero oodmero oOpazoBaHus pa3zpaboraHa Ha ocHoBe (DenepanbHOro 3aKoHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepanuny», ®I'OC COO,
Konuenuuu npenonaBanusi yaueOHoro npeamera «buonorus» u OCHOBHBIX MOJIOKEHUN
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTAHUS.

VYyeOubiii mnpeamer «buonorus» yrayOnéHHoro ypoBHs wu3ydenus (10-11
KJIACChl) SIBJIETCA OJHUM M3 KOMIIOHEHTOB NpeaMeTHOM obnactu «EcTecTBeHHO-
HayuHble npeametb». CornacHo nonoxeHusM OI'OC COO mpoduiibHble yueOHbIE
OpelIMeThl, Hu3y4yaeMble Ha  YIJIyOJEHHOM  YpOBHE, SBISIOTCS  CIOCOOOM
muddepennmanuy oOy4eHUs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHUs U MPU3BAHBI
o0ecreyuTh NMPEeeMCTBEHHOCTh MEXAY OCHOBHBIM OOLIUM, CPEIHUM OOIIUM, CPEIHUM
npodeccuoHaIbHBIM U BBICIIUM OOpa3oBaHUEeM. B To ke Bpemsi KaXIblii U3 ATUX
y4eOHBIX TMPEAMETOB JOJKEH OBITh OPUEHTHUPOBAH HA MPHUOPUTETHOE pEUICHUE
oOpa3oBaTelIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIONIMX 3a]ay, CBS3aHHBIX C
npodopueHTaleil 00yJaromuxcsi U CTUMYJIUPOBAHUEM HWHTEpeca K KOHKPETHOU
o0JlacTU HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yue6HOMY tipenmMety "buonorus" ga€r npeacraBieHue o Held U
3ajlayax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayGiaEHHOM YpOBHE,
ompefnenser o0sg3aTeNbHOE  (MHBAPUAHTHOE) TPEIMETHOE  COJIEp)KaHUe, €ro
CTPYKTYpPUPOBAaHHE IO pa3fiejiaM U TEMaM, paclpeaesieHUe 1Mo KilaccaMm, pEKOMEHAYET
MOCIIEIOBATEIbHOCTh M3yUEHUsS y4yeOHOro Marepuaya ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBA3EH, JIOTMKU y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH
oOydaromuxcs. B mporpamme mo OM0I0TUM peain30BaH MPUHIIUI IPEEMCTBEHHOCTH C
U3ydeHrneM OMOJIOTMH Ha YpPOBHE OCHOBHOI'O 0OIIEero oOpa3oBaHUs, Oiarojaps yeMmy
IPOCMATPUBAETCSl HAIPABJICHHOCTh Ha TMOCJIEAYIONIEe pPa3BUTHE OWOJIOTHYECKUX
3HaHUH, OPUEHTHPOBAHHBIX Ha dbopmupoBanue €CTECTBEHHO-HAay4YHOI'O
MHUPOBO33pPEHUS, IKOJOTUYECKOTO MBIIIJICHUS, MPEJCTaBICHUN O 310pOBOM o0Opase
YKW3HU, Ha BOCIIUTAHUE OEPEKHOI0 OTHOILICHUS K OKpY’Karolllew mpupoaHou cpene. B
nporpaMme 1o OHOJOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH Yy4eOHOro mpeamera
«buonorus» B peanuzanuu tpedoBannii ®I'OC COO k mIaHUPYEeMbIM JTHYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3ysbTataM OOy4YeHHss W B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4€0OHO-NIO3HABATEIBHOM JIEATEIBHOCTH OOyYaromuxcs IO
OCBOEHHIO COZEpXaHHUsI OMOJIOTHYECKOro 00pa3oBaHMs HAa YPOBHE CpPEAHEr0 OOLIEeTo
o0Opa3oBaHUSI.

VYyeOnpiii mpenmer «buonorus» Ha YpPOBHE CpeaHEro o0Imero oOpa3oBaHUS
3aBepluaeT OMoJIorn4eckoe o0pa3oBaHuE B IIKOJE U OPUEHTUPOBAH HA PAaCUIMPEHHUE U
yriyOJieHue 3HaHUN OO0YyYarolMXCs O KMBOW MPHUPOJE, OCHOBAX MOJICKYJISIPHOW U

2



KJIETOYHON OMOJIOruu, SMOpPUONOTUHM U OUOJIOTMU Pa3BUTHUSA, TCHETHKU, CEJICKIIUU,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUCHUS U SKOJIOTHH.

N3yuenne yueOHOro mnpeamera «buosorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYyYalOmMUXCd K TOCJIEAYIOMIEMY MOTYyUYSHHUIO
Ouosiornmyeckoro  obpa3oBaHusi B By3aX U OpraHU3alUsAX  CPEIHETO
npodeccuonanbHOro o6pazoBaHusi. OCHOBY €ro COJEp)KaHUA COCTABISIET CUCTEMaA
OMOJIOTMYECKUX  3HAHWUM,  TOJYYEHHBIX MPU  M3YYEHUH  OOYHaAIOUUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX pa3JeioB OHOJIOTUM Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kmaccax 3T 3HAHUS MOJYy4yalOT pas3BuUTHE. Tak,
pacuIupeHbl U yriyOJeHbl OMOJIOTMYECKUE 3HAHUSI O PACTCHMSX, )KUBOTHBIX, TpUOax,
OakTepusx, OpraHu3Me uYeoBeKa, OONIUX 3aKOHOMEPHOCTSX JKM3HH, JOTOJHUTEIBHO
BKJIFOYEHBI OWMOJIOTUYECKUE CBEJICHHUS TMPUKIAAHOTO W TIOMCKOBOIO XapakTepa,
KOTOpbIE MOXHO HKCIOJIb30BaTh KaK OPUEHTUPBI JJis TMOCJIEAYIOIIEro BhIOOpa
npodeccun. Bo3MokHa  Takke ~ WHTErpanus  OWOJIOTMYECKUX  3HAHUM  C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TIOJTYUYCHHBIMH OOYYAOIIUMHUCS TIPU H3YYCHUU
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHKH.

CtpykTypa mnporpaMMmbl 1o yudeOHoMmy mipeamery "buomorus" orpaxkaet
CHUCTEMHO-YPOBHEBBIN U IBOJIIOIIMOHHBIN MOJIX0/IbI K U3yueHUto 6uosoruu. CoriiacHo
UM, U3yYaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE MJisi YKUBBIX CHCTEM
pPa3HOTO YpPOBHA OpraHu3allid, DSBOJIOIHMH OPraHMYECKOro MHpa Ha 3eMie,
COXpaHEeHHUs] OMOJOTHYECKOro pa3HooOpas3us miiaHethl. Tak, B 10 kiacce uzyyarorcs
OCHOBBI MOJIEKYJISIPHOUM M KJIETOYHOU OMOJIOTUU, SMOPHUOJIOTUN M OMOJIOTUN Pa3BUTHS,
TeHEeTUKH M CEJIEKIIMH, OWOTEXHOJOTMM M  CHHTETHYEeCKOW  Ouosoruw,
aAKTyaIM3UPYIOTCSl 3HAHUS OOy4YaroIIMXCs MO OOTaHWKE, 300JIOTHH, aHAaTOMUH,
¢usnonoruu yenoreka. B 11 kimacce M3y4aroTcss SBOJIONMOHHOE YUYEHUE, OCHOBBI
9KOJIOTUH U YYeHHue 0 ouocdepe.

VYyeOubiii npeamet «buonorus» npusBaH 00ECEYUTh OCBOCHHE 00YYaIOIIMMHUCS
OMOJOTUYECKUX TEOPUN W 3aKOHOB, WJICH, MIPUHIIMIIOB M TIPABWII, JIEKAIINX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHbl MHpPA, 3HAHUW O CTPOCHUH,
MHOT000pa3uy M OCOOCHHOCTSX KJISTKH, OpraHu3Ma, IIOMyJISIIuY, OHOIICHO3a,
AKOCHUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX MCCIEIOBAHUSIX
B OHWOJIOTHH, TPUKIATHBIX acleKTax OWoNorudeckux 3HaHuu. [l pa3Butus u
MOAJIepKaHUsl WHTEpeca OOydJarommxcss K OWOJOTHH Hapsiay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepuaiga B COJASPKAHWHM MPOTPaMMbl IO OHOIOTHUU
MPEeIYyCMOTPEHO 3HAKOMCTBO C HMCTOPUEW CTAHOBJICHHUS W PAa3BUTHUS TOW WIIM WHOU
o0nacT OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX MU 3apYyOCKHBIX YUEHBIX B PEIICHHE
BOKHEHIITNX OMOJIOTHYECKUX U AKOJIOTHIECKUX TPOOIIEM.

Henp u3zyuenus yueOHoro npenmera «buonorusi» Ha yriiy0i€HHOM YpOBHE —
OBJIaJIeHUE OOYYaIOIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATIBHON OpraHU3alluu
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KHUBBIX CHCTEM Pa3HOTO paHra M MpuoOpeTeHHe YMEHH MCIOJb30BaTh ITH 3HAHUS B
dbopMupoBaHUM  UHTEpeca K  ONpeaeNéHHOM  obOmactu  mpodeccuoHanbHOU
NEeSATENbHOCTH, CBA3AHHOM C OWONOruei, win K BbBIOOPY y4yeOHOro 3aBeleHHUs s
MPOJOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTrkeHnue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha yrayOonéHHOM
ypOBHE 00€CTIeUnBAETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMbl OHOJOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUAX, KOHIICTIHIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W
NpaBWJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpa; O
CTPOEHUHU, MHOroo0pa3uh U OCOOEHHOCTAX OMOJOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJISIIUs, BUA, OroreoreHos3, ouocdepa); 0 BHIIAIOIIMXCSI OTKPBITHAX U
COBPEMEHHBIX HCCIIEOBAHUSAX B OHOJIOTHH;

O3HAKOMJICHHE OO0y4YaloIIUXCi C METOJaMU TO3HAHUS JKUBOM MPUPOJBI:
UCCJIeI0BATEILCKUMHU METOJIaMH OMOJIOTUYECKUX HAyK (MOJEKYISIPHOM M KIETOYHOM
Owonoruu, OHMOpPUOJIOTHU ¥ OHOJIOTMM  pA3BUTHS, TCHETUKM U  CEJCKIUH,
OMOTEXHOJIOTUM U CUHTETHYECKOW OMOJIOTUH, MAJICOHTOJIOTHH, SKOJIOTUH); METOAaMuU
CaMOCTOSITEJILHOTO TPOBEICHNUST OMOJOTHYECKUX HUCCIEeIOBAaHMUN B J1abOpaTopuu U B
npupoje (HabiroaeHre, U3MEpeHUE, SIKCIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHWE  OOYyYalOUIUMHUCA  YMEHUAMH:  CAMOCTOSITEIBHO  HAaXOJWTbh,
aHANIM3UPOBATh M HCHOJB30BaTh OHMOJOTHYECKYI0 HWH(OpPMAIUIO;, TMOJIb30BAThHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE U CHMBOJUKOW; YCTAHaBIMBATh CBA3b MEXKIY
pa3BUTHEM OWOJIOTMM U  COIMATBHO-DKOHOMHUYECKUMH U  HKOJOTHYECKUMHU
npoOyiieMaMu YeJOBEUYeCTBA; OIICHUBATh IIOCIEJCTBUS CBOEH JEATEIbHOCTH TIO
OTHONIICHUIO K OKPYXKaloIIel TMPUPOJHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO OKPYKAIOIIKMX JIFOEH; 000CHOBBIBATh M COOJIIOAATH MEPBI MPOPUIAKTHKN
MH(DEKIIHMOHHBIX 3a00JIeBaHUM, MpaBWIa IIOBEICHHUS B TMPUPOJAEC W OOCCIICUCHHS
0e30MacHOCTH COOCTBEHHON KU3HENEATETbHOCTH B UYPE3BBIYAMHBIX CHUTYyaIHSIX
MPUPOAHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC Hay4YHbBIC
OTKPBITHUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y OOYyYarONIMXCS HHTEIUICKTYAIbHBIX M TBOPYECKUX CIMOCOOHOCTEH B
mpolecce 3HAKOMCTBa C  BBUIAIONIMMUCSA  OTKPBITHUSIMH W COBPEMEHHBIMU
UCCIIEIOBAaHUSMHM B OHOJIOTHH, peUIaeMbIMU €10 TpodjeMaMHu, METOJO0JIOTHEH
OMOJIOrMYECKOTO HCCIICJIOBAHUSA, IPOBEACHUS HKCIEPUMEHTANbHBIX HCCIIeI0BaHUl,
pemieHuss OMOJOTMYECKHX 3a/ad, MOJCIUPOBAHUA OUOJIIOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHUE Yy OOY4YalOIMXCsl IIEHHOCTHOI'O OTHOIICHHS K >KMBOM TNPUpPOAE B
[IEJIOM M K OTACIBbHBIM €€ O0BEeKTaM W SIBICHUSM; (HOPMHUPOBAHHE DKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TOBEACHHUS B TPUPOJIC; WHTETPAINU
€CTECTBEHHO-HAYYHBIX 3HAHHH;



npuoOpeTeHre  OOyYarOIIMMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUU (COOIIOIEHUE MPABUI MOBEJAEHUS B MPUPOAE, OXpaHbl BUIOB,
sKocHucTeM, Ouocdepsl), COXpaHEHHMH COOCTBEHHOTO 3JI0POBbS U  3JI0POBBS
OKpY’KaroIUX Jtoen (cobmogaeHus Mep nporiakTuku 3a0osieBaHuid, obecriedyeHue
0€30MaCHOCTU JKU3HEJEATCIbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUSX MPUPOJHOTO U
TEXHOT€HHOTO0 XapakTepa) Ha OCHOBE HCIOJIb30BAaHUS OMOJOTMYECKUX 3HAHUN U
YMEHU B MIOBCEIHEBHOU KU3HU,

CO37aHU€e YCJIOBHM JJIsl OCO3HAHHOI'O BBIOOpA O0Y4YaIOIUMHUCS UHIMBUIYATbHOM
oOpa3oBaTebHON TPaeKTOPUH, crocoOcCTByroIIeH MOCJIEIYIOLEMY
npodeccuOHaIbHOMY CaMOOIIPEIEICHUIO, B COOTBETCTBUUM C HHAMBHUAYATbHBIMU
UHTEpEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO61uiee 4McIO 4YacoB, OTBEJACHHBIX HA H3y4yeHUE OMOJIOTMH Ha YriayOJIeHHOM
ypOBHE CpeaHero obmiero oopazoBanusi, coctasiser 204 yaca: B 10 kinacce — 102 gaca
(3 yaca B Henneno), B 11 kimacce — 102 gaca (3 gaca B Heemt0).

OT6op opraHu3alMOHHBIX (OPM, METOJAOB M CPEJACTB OOydYeHHs] OHOJOTHH
OCYIIECTBIISIETCSI ¢ Y4€TOM CHEUUM(UKU €ro COAep)KaHus M HaIpaBICHHOCTH Ha
OPOJOJKEHUE  OMOJIOTHUYECKOro  O0pa3oBaHUsT B OpPraHU3alusiX  CPEJIHEro
npo(deccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenbHBIM YCIOBUEM MPU OOyYEHUH OMOJIOTMM Ha YIIIyOJIEHHOM YpPOBHE
ABJIIETCS TPOBEACHHE JAaO0OpPaTOPHBIX M MpakTHUueckux padoT. Takxke yuactue
oOy4JaromuXcs B BBHIMIOJIHEHUH TMPOEKTHBIX M Y4eOHO-HCCIEAOBATEIbCKUX padorT,
TEMaTUKa KOTOPBIX OMPENENSIeTCs yUYUTEJIeM Ha OCHOBE MMEIOUIUXCS MaTepHUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCITOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OwmochepHsiii. Ilpomeccel, mpoucxoAse B KHUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHains. [loHsaTue o 3aBucCUMON 1
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pe3yabTaToOB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonusi. Kougoxanrvnas muxpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKPOIpENapaThl pPaCTUTENBHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKH. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buonmornueckue mnoaumepsl. benkwu.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue pynkuun 6enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, goconunuasl, BOCKHU, cTepoubl. buonormyeckue GyHKUIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mmosekyiae ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(DU3UUECKUE HCCIEAOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, [Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOIbI», «BemecTtBa B cocTaBe Opranu3MoB», «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapUOTHUYECKOU KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOWJAbl KIETKH: DHJIOIUIa3MaTUYeCcKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. [maakuii  (arpaHynispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JIEMKOIUIACTHI BBHICIIUX PACTEHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmai.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kilemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoti obonouku 6 mumo3se. Hoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHHME  pacTUTEIBHOW  KJICTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelIeCTB M NPeBpallleHNEe JHEPTHH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OOMEHHBIX Tporeccax. DepMEHTATUBHBIH XapaKTep pPEaKIUid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (aspl. Pomoovixanue, Cs., Ca. u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, KeNe300aKTepuH, CepoOAKTEpUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AnpoOHBIC OpTaHU3MBbl. Otanbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmupoBanue. IHepeus membpanno2o epaduenma npomonos. Cuumes
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ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass pabora  «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

CogpemenHvle npedcmagienuss o cmpoeruu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymsius oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pedepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYecKUX 0anHvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.
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JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3aHue MOJIEIIA BUPYCA.

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHYECKUI) MepUOAbl UHTEP(a3bI.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuusa mutoTMdeckoro nukia kietku. [IporpamMmmupyemasi KieToyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOEHUS W JKU3HEACSATEIBbHOCTH  OJHOKIICTOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.
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B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTtemMbl opranoB. OpraHusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENbHAS, MbIlIeUHasi, HepBHasg. OCOOEHHOCTH CTPOCHUS, (YHKIHU WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranuzmoB. Kapkac pactenui. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, KTYTUKOBOE, peCHUYHOE. J[BHKEHWE MHOTOKJIETOYHBIX PACTCHHIM:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe nbIxaHue. J[pIxaTenpHas IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIekonuTaommx. Perymsmus apixanus. JlpixatenbHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYABbl M KpOoBb. Kpyru KpoBooOpareHusi. DBOJIIOIMOHHbBIE
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpenusi 1 00paTHOE BCACHIBAHWE KaK MEXaHW3MBI PabOThI OPTaHOB BBIJICIICHHUSI.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y
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MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opraHusmMa ot OosesHeil. IMMmyHHas cuctema uenoBeka. KiieTouHbll u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cucTteMa M €€ OTIEelbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M MX TOPMOHBI. JlelcTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmuey», «OpraHbl IIBETKOBBIX PACTCHUM,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBEeHOCHBIE CHCTEMBI TMO3BOHOYHBIX JKHBOTHBIX», «CTpOEHHE THUIPHI»,
«Ctpoenue mnaHapun», «BHyTpeHHee cTpoeHHEe H0XAeBOro uepBsi», «HepBHas
cucrema  peio», «HepBHas cuctema sarymku», «HepBHas — cucrema
npecMbikaromuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MJIEKOTIUTAIONUX», «HepBHas cucTteMa denoBekay, «Pediekcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
J€MOHCTPALMH OIBITOB 10 M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoKeHNe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTkW, Wik rameTsl. Meio3. Craguu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHUS MJICKOIMTAIONINX. 3apOIBIINICBBIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUII TE€HOB. BiusgHMEe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMyeckoe 3HauE€HHE MPSIMOTO W HEMPSMOro
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pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOe OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «XpomocoMmsl», «['amerorene3», «CTtpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne nArymku», «/{BoilHOE OIJIOJIOTBOPEHHUE Yy LBETKOBBIX PACTEHUI,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTo30u10B, MoAeNb «LIUKII pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
pacTeHum».

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UTOTa, YNCTAs JIMHUSI, THOPUJIBI, TEHOTHM, (DEHOTHII.

16



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUETUIEHHBIX C ITOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHA PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON MH(GOPMAIINH B TTIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjeJ0oBaHUWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moJay,
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«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJAECIb A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTuueckass  padora  «M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHotunuueckas n3MeHUNBOCTh. CBONMCTBA T€HOTUIMMYECKON N3MEHUYUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
TEHETUYECKOr0 pa3Ho0Opa3us B Mmpejiesax OJTHOro BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHHUSI MyTanui. MyrtareHbel W WX BIHSHHE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongorBopeHuey, «I eHeTnyeckue 3a00I€BaHMS YEI0BEKa», « BUabl MyTaIuii.
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O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOU(DUKAIMOHHOW HM3MEHUMUBOCTH. [locTpoeHue BapuUallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeTojabl  M3Y4YeHHMs] TEHETMKM  4YE€JOBEKa: IeHEeaJOTrHYeCKuid,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YelioBeKa. [ eHHbIE 1 XpPOMOCOMHBIC
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». ITHYECKUE aCMEeKThl UCCICOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTh YEJIOBEKA K TATOJIOTHUSM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKamusi U CeJeKUUsA. 3apoKACHUE CEIEKIMH U JIOMECTHKAIIMH.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHONM wm3MeHumBocth H. WM. BaBunoBa, ero 3HadeHue A
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBAa ¥ OTOOP IO TEHOTHUITY ¢ moMotIbio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX
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¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momydeHus HCXOAHOTO MaTepuaia sl CeIeKLIUH.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuausaunus. [Ipeogonenue Oecruioaus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MexHoL02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEIACTBEHHOW HM3MEHUYHUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. BUOTeXHOJIOTMS U CHHTeTHYECKAsi OMOJI0T sl

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJenMe. MukpoOuonoruueckuid cuHTe3. OOBEKTHI MHUKPOOMOJIOrMYECKHX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX He BCTPEYaroIUecs B IPUPOoie OMOCUHTETHYECKHUE Ty TH.
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Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANILHBIX anmumen. Mcnonv3zoeanue MOHOKIOHANbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pekomObunantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUUECKUE TPOOIEMbl T€HHON MHKEHEPUU.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbl0 obOecrnedyeHus KOMOMHMPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
Ipou3BOACTBEY, «KieTounas unxkenepus», «I eHHass HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.
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JIBroKy1ue cuibl 3Bosrony BUoB 1o Y. JlapBuHy (BbICOKasi MTHTEHCUBHOCTh
pPa3MHOXEHHUS OpPraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomtonuu. CoBpemMeHHass JBOJIOIMOHHAs  Ouoyiorus. 3HadYeHue
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansrayzen, x. Xonaein, 1. K.
benses.

Tabmumber u  cxembl: «Cuctema >xuBoii mpuponbl (mo K. Jlunuerw)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpucrocoOJieHnid y pacTeHuid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «llopoabl romybeit», «MHoroodpasue KylbTypHBIX (popm
KammycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuii. M3MeHnenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PakTOphl (IBHIKYIIME CHJIBI) SBOJIIOIUU. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatensl. Jgpgexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigha 2enos 6
borvuwux U Mmanvlx  nonynAyusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTEeCTBEHHOTO  OTOOpa: JABWXKYIIWNA, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIINMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl mpucrnocoOaeHnid y OpraHu3MoOB: MOPGOIOTHIECKHE,
dusmonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpPO3BOMIOIUHU. M3omsauus — kioueBor (axktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJJIONaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3AIIMS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BOMIOIMOHHONW  OWOJOTMM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsinuonHas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONYJSAUA CeBaHCKON (openny,
«l'eorpadmyeckass M3ONALMS  JUCTBEHHUIBI CHOUPCKOM W JMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U XepTBy», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananrtanuny», «llpucrnocoOieHHOCTh OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHUE BUIOB CHHHUID,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIIOB, TepOapuM pacTeHHl ONWM3KUX BHUIOB, OOPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJibTarbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: 3Boyirouuu. llepexonHpie QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.
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buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHpl MaTEpUKOB M OCTpOoBOB. buoreorpaduueckue ob6mactu 3emnu. Bunubr-
SHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBICE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) SBOJMIONUU. [IpuHyun cmenvt QYyHKYuULL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «Punno@uth»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukTh»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHl YEJIOBEKAa M IIUMIIaH3e», «l JaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ ONPOBEpPKEHUE onbITaMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonjaeitHa, reHeThuYecKasi TuroTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.
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HNcropus 3emmu u Metonel €€ wu3ydeHus. lckomaemple OpraHu4ecKue
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKala: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. IIpoucxokIeHrne MHOTOKIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. [IpoMCXOXKIEHHE IIBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOoMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimidl. [IpoucxoxneHne MICKONUTAIOUIUX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrH4eckux mpoueccoB. llosiBneHMe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Toptpersi: @. Penu, JI. Cnannanuanw, JI. Tlactep, 1. 1. Meunukos, A. W.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTanbl  HEOpPraHWYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKajIay,
«HadvanpHble 3Tanbl OpraHUYecKor 3BoNOLUNY, «Cxema o0pa3oBaHHs 3YKapHOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOTrOKJIETOYHbIE BOAOpOCIN», «Mxu», «llamopoTHukn», «l'oMoceMeHHBIE
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pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butre XU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

OGopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJEeThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaboparopHass padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEW CTPOCHHS PACTCHHIM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIeHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIOBEeKa. PenurmosHsie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBEKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBejeHueckne. QT4 4elIoBeKa OT KUBOTHBIX. [IpsIMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIINNA U NEPBBIA BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUI
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KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamu AQpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalnMoHHBIM Tpoliecc W mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  uyenoBeueckux  pac. HayuHas  HECOCTOATENBHOCTh  pacU3Ma.
[IprcnocoONEHHOCTh YelOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIOJOTHHU.  OBOJIOLUMOHHAS ~ QHTPOINOJOTHUS U [aJEOAHTPOIOJIOTHUS
YEeJIOBECUECKUX TOMyJsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTMYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTobl aHTPOMOJIOTUNY, «[ 0JTOBHOW MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PynMMEHTHI ¥ aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NPAMOXOAAIMNNY, «/leHncoBckuil yenoBek» «Heannepranbipl», « KpoMaHbOHITEDY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJEHCKUMH CIO)KETaMH TPOMCXOXKICHHS UEeIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHue o0cCOOCHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHre SKOJIOrMUECKUX aJanTaluil YeI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi
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3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3K0JIOTUU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpoAHbIE W JiabopaTropHble. MonenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpPBhI U KOJIOTMYECKON IPAMOTHOCTH HACEJICHUS.

JdemMoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH JeHCTBUSL 3Kojoruueckux dakropos. [Ipasuino munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3msl. [loMkunoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skomorumdeckuit daktop. Ilpucmocobnenuss pacteHuii K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpHOpPraHW3MeHHas.  DU3NKO-XUMUYECKUE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU JKU3HU.
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XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhlL. Buner OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJieHcTBUsL  (Tommueckue,  (opuueckue, ¢adpudeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE J>KUBOTHBIEY», «DU3HOIOTHYECKHE aJanTaliu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuzm», «Konkypenmus», «CuMOuo3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TPUCIIOCOOICHHN OpPraHMu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U
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0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuii. OCHOBHBIE TIOKA3aTENW IMOMYJSALUU: YHCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa TmonmysisAnMu M €€ perysauusa. buotuyeckuii nmoTeHIMan MOMYJISLIMU.
MoaenupoBaHnue TMHAMUKY NonyJisiiud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMYEcKON HUIEe BHaa. MecTtooOuTanue. MHoroMepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUIO.

Tema 9. JKo0JI0rusl CO00IECTB. JKOJOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYSCKHUE MTUPAMHUIBI UUCEII, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHbie M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha
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cykneccun. Knumakcaoe cooGmiectBo. bruopasHoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEX/1y aHTPOTIOT€HHBIMH U TTPUPOTHBIMU YKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHoeo 3gpgexma u 8ud08-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3/ICHCTBUH.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20  8030€UCMBUSL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIlleHO3a»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (macTOUIHAS, AETPUTHAS)», « IKOJIOTHIECKAs MUPAMHUIA YUCEID,
«OKonoruyeckass nmupaMmua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapa», «JKOocUcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTuueckas padora «/3yyenue u onucanre ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCHCTEeMy (Ha TMoJie WJIW B TEIJIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA
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buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uoctepe. Obnactu 6uocdepsnt u e€ cocras. XKupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEIECTB U OMOTreOXMMHYECKUE LUKIBI (yriieponaa, a3ora). PUTMHUUHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Onome. OCHOBHBIE OHOMBI CYIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYUIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopot yrinepona B mpuponae», «KpyroBopor kucnopoga B IpHUpOAE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinnmarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHUl pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenue Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOIO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKUE TAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €0 BEPOSITHBIE MTOCIIEICTBUSI.

Pa3BuTnHe METOOB MOHUTOPWMHTA pPAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvl, obecneuugarowue O00CMyn K
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ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u dKkocucmem. (OcHoBbI
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpszHeHue 1ouBbl», «llapHukoBbll  3dpdexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMHU, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIUHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH CpeLe.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIHUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOT0 BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 3aJ1ay, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUSAX, YIPOKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JEATEIIBHOCTU TEXHOJIOTMUECKONW M COIMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  pealru30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble TPU HW3YYCHUH OMOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATHE JEUCTBUN, NPUHOCALIUX BpEd  OKPYKAIOLIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTHYECKOH HAIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH M IIO3HAHUS MHUPAa;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B IO3HAHMM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHHM IPOoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTel BBIXOJIa U3 III00ATBHBIX DKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUA OOIIEH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA U1 aHaIW3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble 11 (OPMHUPOBAHUS MHUPOBO33PEHHSI O00YyYarOLUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cCUCTeMa, Hay4yHBIM (pakT, MNPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIEpUMEHT MW Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIMAJIbHOM KOMIMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromierocss OyayT chOpMUpOBaHBI IO3HABATEIbHbIE
yYHUBEpCaJbHbIEe YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIBHBIC YUEOHBIC
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCaJIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
JEeSTEIIbHOCTD.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOKHBI OTPaXKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€ JOrHYECKHE AeHCTBHUA:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOIIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOT'O MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMUSI, KJIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAessaTh IEJNH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATECIBHOCTH C MOCTABICHHBIMH IEIISIMU;

KCTIOJIb30BaTh OMOJIOTHUYECKUE TTOHATHS 71 00BbICHEHHS (DAKTOB M SIBICHUI
YKABOU IPUPOJBI;

38



CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUUS B PacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJUHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOrO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMH  pa3pelicHHs] MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWsS, €r0 HWHTEPIPETAlNH, IMPEoOpPa30BaHUI0O M TNPUMEHEHHIO B YYEOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AAHUH YICOHBIX M COI[MABHBIX TPOSKTOB;

dopMupOBaTH HAYYHBIH THUI MBIILIICHUS, BIAETh HAYIHONH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESATEILHOCTH M )KU3HCHHBIX CUTYaIIHAX;

BBISIBJIATH TPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATECIBHYIO M TMPAKTHYECKYIO OOJIACTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE ATbTEPHATUBHBIC PEIICHUSI.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOW IJUTepaTtype, OHOJOTHYECKHX CJIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
MHGOPMAITUIO PA3TUYHBIX BUAOB U (DOpPM MpencTaBiICHUS, KPUTHYECKU OIEHUBATh
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpeJACTBa MpH pabore ¢
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS M 3allUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHU MO CYIIECTBY OOCyKJaemMol TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HEBepOalbHBIE CpEACTBa OOIICHHS, IOHUMAaTh 3HAYECHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBaXKUTEIbHOE OTHOIICHHUE K COOECEeTHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.
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2) cOBMeCTHAsI IesITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MPHU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NpUHUMATh I[€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yNbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYaIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM H UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUSAX M MOCTYIKax MO OTHOLICHUIO K KUBOW MPHPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTyalUsAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU AJis OLEHKH CUTYyalllMH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OpUHUMATH ce0sl, TOHMMAas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOEHHUS COJICPKAHUS Y4eOHOTO IpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npoduiabHOTO  00ydYeHUs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, UHTEPIPETALMH U TPEoOpa30BaHUIO 3HAHUM, BUJbI EATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TaKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHwusl.

[IpenmeTHble pe3ynbTaThl OCBOeHUs ydyeOHoro mpenmera «buonorus» B 10
Klacce NOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palMOHAIHHOTO
MIPUPOAOIIONTB30BaHUSA, O BKIIaJIEé POCCUMCKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMoJIorNH;

BIAJCHUEC CHCTEMOH OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONMe OWOJIOTHYECKNEe TEPMHUHBI W TOHATHS (KU3HbB, KIIETKA,
OopraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYHMBOCTh, POCT W PaA3BUTHE), OMOJOTHYECKHUE TEOPHHU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJbTypHBIX  DPACTCHHM),  3aKOHBI
(emmHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJICHHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
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HE3aBUCUMOro HacienoBanus [. MeHgenss, TOMOJOIMYECKUX PAAOB B
HacleJICTBEHHOU U3MCHYHUBOCTHU H. . Basuiosa), [IPUHITUITBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PaCTEHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pAacTEHMM, JKMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KHU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PaCTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyIu3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTrO THUMOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOMJaMH KIETKH M HX
GYyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH W UX (QYHKIUAMH, MEXIY
opraHamMM M CHCTEMaMH OpPraHOB y pPacTEHUM, >XKUBOTHBIX W 4YeJIOBEKA M UX
GYHKIMAMU, MEXIYy CHUCTEMaMH OpPraHOB M WX (DYHKIUAMH, MEXIy dSTalaMu
oOMeHa BEIIeCTB, dTallaMH KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
dTaraMu 3MOPHUOHAJILHOTO Pa3BUTHS, T'EHOTUIIOM W (HEHOTUIIOM, (PEHOTHUIIOM U
dakTOpaMu cpesibl OOUTAHUS;

YMEHHUE BBIABIISIT OTJIWYUTEIbHBIC NMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHU, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIWE apTyMEHTHI, OHOJOTHUYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY JUIS JIOKAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOTUUECKHUE 3a]]auH, BBISBIATH MPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXK]TY UCCIIEYEMBbIMU OHMOJIOTHYSCKUMU MTPOIICCCAMHU M SIBICHUSMHU, JC/IaTh
BBIBOJIbl U MPOTHO3bI HA OCHOBAHUH TMOJYYEHHBIX PE3YJIbTaTOB;

yYMEHHE BBHITIONHATH J1a0OpaTOpHBIC W TpaKTUYECKue padoThl, COOIIOIAThH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPSATh MX OKCIEPUMEHTAIHLHBIMU
cpeacTBaMu, GOPMYIHPYS IENIb HWCCICIOBAaHMS, AaHAIM3UPOBATH ITOJYYCHHBIC
pe3yJbTaThl U JeJaTh BHIBOIBI;

YyMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOoorud,
9KOJIOTUM M MEIUIIMHE, MPOBOJUMOM Ha 0a3e MIKOJIBHBIX HAay4YHBIX OOIIECTB, W
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nMyOJIMYHO  TPEACTaBISATH  IOJYyYECHHBbIE  pe3yJbTaThl HAa  YUYEHHYECKUX
KOH(epeHUHUsX;

YMEHHUE OIICHMBATh AITUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJJOTBOPEHHUE, HAIPABIEHHOE HM3MEHEHHE T'€HOMa W CO3/JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oyayiier mpodeccuoHanIbHON
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOT'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIHHBIM
UHTEpEC, HAIPaBJICHHBIH HA OCO3HAHHBIN BBHIOOP COOTBETCTBYMOIIEH npodeccun u
IPOJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUSl B OpPraHU3alMsIX  CPEIHETO
podecCHOHaTBLHOTO U BBICIIETO 00Pa30BaHUSI.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buomorus» B 11
K1acce OJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ M POJIM OUOJOTUH B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTHUYECKUX
npoOjieM 4YeJIOBeUeCTBa, a TakKe B PEIICHWH BOIMPOCOB PallMOHATIBHOTO
IPUPOJIOTIONIB30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOMOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB W TOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLUM), YUCHUS
(A. H. CesepuioBa — 0 nyTsX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau um B. BaiiabGepra,
3apoapieBoro cxoxactea K. M. boapa), mpaBuna (mMunummyma FO. JluOuxa,
AKOJIOTMYECKON NupaMuabl 3HEprum), runotesbl (rumore3a «mupa PHK» V.
['unGepta);

YyMEHUE  BIIaJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCITIOJIb3yeMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOO0AMM BBISBICHHS H
OLICHKHU aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABWXKYIIETO M Pa3pBIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUJ1I000pa30BaHMUs, BIUSHUS ABUKYIIUX CUJI 3BOJIIOIMU HA T€HO(OH]I MOMYJIALUHY,
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MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HAIPABICHHM
ABOJTIOITMH, KPYTOBOPOTA BEMIECTB M MIOTOKA SHEPTHH B IKOCUCTEMAX;

YMCHHE YCTAHABIHMBATH B3aMMOCBS3M MEXAY MPOIECCAaMH DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpelie oOWTaHUs, a0MOTUYECKHX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3¢li  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJIs JOKa3aTeIbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHEGHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YCIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a9H, BBISBIISATH IPUYUHHO-CIIC/ICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHME BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
paBuia mpu pabore ¢ yu4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBaHUS, aHAJIM3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE YYacTBOBaTh B y4eOHO-HMCCIEIOBATENbCKON paboTe 1mo Ouojoruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENACTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YUYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
¥ YEIIOBEYECKUX pac, O MPUYHMHAX, MOCJIEJICTBUAX U CHOCO0aX MpeaoTBpaICHUS
r1o0aabHBIX H3MEHEHHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPHUHAPHUH, CEIBCKOTO XO35WCTBA, MHUIIEBOMN
MIPOMBITINICHHOCTH, YTIyONsATh TO3HABATENbHBIM HWHTEpEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cuCTEMBI U UX U3yYEHUE 2 1
3 Buonorus kinetku 2 0.5
4 X¥UMH4YECcKasi OpraHu3anus KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
8 Kv3HEeHHBIN UK KIETKU 6 1 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
11 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 1 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
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17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢pposrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6 1
4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeou
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 9 1 15
8 DKOJIOTHS BUJIOB U TOIYJISIIII 9 0.5
9 DKO0JIOTHS COOOIECTB. DKOJIOTUUYECKIE 12 1 05
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA 6
11 UenoBek U OKpyKarolas cpena 6 1
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonngecTBo yacos ONeKTpoHHbIE
Ne Hara 1 poBbIe
B Tema ypoka Konrpoaburle | IIpakTnueckue
n/m P Bcero 6 p p6 u3yueHus | oOpazoBaTeIbHbIE
TBI TBI
pabo pabo pecypchl
1 IToBTOpPHBINM HHCTPYKTAX IO OXpaHe Tpyaa. buonorus kak 1 Bubnorexa LIOK
KOMIIIEKCHAsl HAYKa M KaK 9acTh COBPEMEHHOTO 00IEeCTBa https.//m.eds00.ru/863ce568
2 JKuBBIE CHCTEMBI U HX CBOIMCTBA 1 Bubmnorexa LIOK
https://m.eds00.ru/863ce73e
Y 1 Bubnuorexa [JOK
POBHEBasi OPTaHU3AIUS JKUBBIX CUCTEM httos://m.edsoo.ru/863ce8ec
4 Uctopus oTKpbITHA U U3yueHus kietku. Kiietounas treopusd 1 Bubmuoreka [1OK
p p y . P https://m.edsoo.ru/863ce8ec
MeTo Il MOJIEKYJIIPHOM 1 KJIETOYHOM Ononorun. [IpakTndeckas Bubnrorexa LIOK
ceron OJIEKYIIPHO JICTO'IHO ? 0710 pa ceKa https://m.edsoo.ru/863ce8ec
5 pabota «/3y4ueHrne METO0B KJIETOYHOH OHMOTOTHH 1 05
(xpomarorpadus, anekrpodopes, guddepeHranbHOS '
neHrpudyruposanue, [111P)»
o bubnnorexa [JOK
6 XUMHUUECKUH COCTAB KIETKH 1 httos./m.edsoo.ru/863ce8ec
7 MuHepanbHbIE BEIECTBA KIETKH, MX OMOJIOTHIECKAs POJIb 1 bubmuorexa [IOK
p it ’ p https://m.edsoo.ru/863ce8ec
8 Oprannyeckue BemiecTBa kiaeTku — Oenku. JlabopaTopHas padora 1 05
«O06Hapy)eHne OCITKOB C MOMOIIbIO KaUeCTBEHHBIX PEAKITHID) '
o bubnuorexa LIOK
9 CaoiicTBa, knaccupuxanus u QyHKIUHN OENKOB 1 https.//m.edsoo.u/863ceab8
10 OpraHuyecKue BeuecTBa KIeTKH — YTJIEBOIbI 1 bubmioreia LIOK
P | y A https://m.edsoo.ru/863cec3e
11 KontponbHas padora. OpraHuyeckue BemecTBa KIETKH — 1 1 Bu6nuorexa LOK
JIMTTAIBI https://m.edso00.ru/863ce568
Pabota Han omubkamu. Hyknennossie kucnotsl. JJHK u PHK.
12 JlaGoparopHas pabota «MccaenoBaHue HyKIEHHOBBIX KUCTIOT 1 05 Bubmioreia LIOK
p p p A y ’ . https://m.edso0.ru/863ce73e
BBIJICICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY»
bubnnoteka I[JOK
13 Crpoenue u pynkiuu ATO. [lpyrue Hykineosuarpudocdarsl 1 hitps://m.edsoo.ru/863ce8ec
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(HT®D)

14 CexenupoBanue JJHK. MeTopl reHOMUKH, TPAHCKPUIITOMUKH, 1 Bu6nuoteka [OK

IPOTCOMUKH https://m.eds00.ru/863ce568
o bubaunorexa [IOK

15 Merozel cTpyKTYpHOIi GHONOrHHI 1 https://m.edso0.ru/863ce73e

bubaunorexa [IOK

16 Tunsl kneTok. [IpokapuoTnueckas KieTka 1 https://m.edso0.r/863ce8ec

17 Ctpoenne sykapuoTuueckoil kiaetku. [Ipakrudeckas pabora 1 05 Etptngg_:;;;;eekda sgoorllf/SG%eSec
«W3yueHne cBOMCTB KIETOYHON MeMOpaHbl» ]

o bubaunorexa [IOK

18 IToBepXHOCTHBIN annapar KJIEeTKH 1 https://m.edso0.r/863ce8ec

19 OnnomeMOpaHHbie Opranouabl KineTky. [Ipaktuueckas pabora 1 05 5322-7/(;;eel<dasgo()r§/863c .
«V3yueHne IBWKEHUS UTOILIA3MBI B PACTUTEIBHBIX KJIETKAX ’ T
[ToryaBTOHOMHBIE OPTaHOUIBI KICTKH: MUTOXOHIPHUH, TUIACTHIBI.

Bubnuorexa [JOK

20 JlaboparopHas pabota «lccnegoBanue mIa3MoIn3a u 1 0.5 httos.//m.edsoo.ru/863ce8ec
JETUIa3MOJTN3a B PACTUTENBHBIX KICTKAX)

21 HememOpaHHbIE OpTraHOUIBI KJIETKH

bubnnorexa [JOK

22 CTpOCHI/Ie u (bYHKIII/II/I AApa https://m.edsoo.ru/863ceat8

23 CpaBHuUTeNbHAS XapaKTepUCTUKA KIIETOK dyKapuoT. JlaboparopHas 1 05 Butanorexa [IOK
pabota «/3y4eHne cTpOCHHUS KIETOK Pa3IndHBIX OPTaHU3MOBY ' hitps://m.edsoo.u/B63cecde
AccuMunsanysa U TUCCUMUIIAINSA — JIBE CTOPOHBI MeTabosIn3Ma.

o Tumnel o6mena Beniects. JlaboparopHas pabota «3yuenue 1 Butanorexa [IOK
KaTaJIMTUYECKOil aKTUBHOCTH (pepMEHTOB (Ha NPUMEPE aMUIIA3bI hitps://rm.edsoo.u/863¢e568
WU KaTanasbl)»
depMeHTAaTUBHBIHN XapaKkTep peakluil KIeTOuHOro MeTabonu3ma.

5 JlaboparopHas pabota «3ydeHue pepMeHTaTHBHOTO 1 05 Butanorexa [IOK
pacIlenIeHus IePOKCH Ia BOJOPOAA B PACTUTENLHBIX M AKUBOTHBIX ' hitps://m.edso0.ru/863ce73e
KJIETKaxX»

bubnunorexa I[JOK
26 benku-akTuBaTOPHI M OETKU-UHTHOUTOPHI 1 https://m.edsoo.rL/863ce8ec
o bubnuorexa [{OK

27 ABTOTpO(HBINA TUIT 0OMEHa BEIIECTB 1 https://m.edsoo.ru/863ce8ec

bubnnoreka I[JOK

28 dorocunTe3 1 https://m.edsoo.ru/863ce8ec

29 Xemocunres. JlaboparopHas pabota «CpaBHEHHE MTPOLIECCOB 1 0.5 Bubmnorexa [IOK
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(1)OTOCI/IHTe3a N XCMOCHHTC3a»

https://m.edso0.ru/863ce8ec

30 AHaspoOHbIe opranu3Mbl. Bujier Opoxenus. Jlabopatopras pabora 1 Butmnorexa [IOK
«CpaBHEHHE IPOLECCOB OPOKEHUS M IBIXAHUMD https://m.exiso0.1u/B63cefec
31 AnpoOHBIe OpraHu3Mbl. ITAIbl YHEPTETUUECKOTO 0OMEHA 1
30 OHeprus MeMOpaHHOTO TpajgueHTa npoToHoB. Cunre3 AT®: padora 1 Butanorexa LIOK
HpOTOHHOi/'I AT®-cHATA3E https://m.edso0.ru/863ceat8
bubaunorexa [IOK
33 PeaKHHH MaTpUIHOTO CUHTE3a 1 https://m.edsoo.ru/863cec3e
o bubaunorexa [IOK
34 Tpanckpunnus — marpuynsii cunre3 PHK 1 https://m.edsoo.ru/863¢e568
. bubaunorexa [IOK
35 Tpchmum 1 €€ STallbl 1 https://m.edso0.ru/863ce568
36 KonrponbHas pabota. Kogupoanue amuHokucnot. Poss pubocom 1 BuGnmorexa 110K
B OHOCHHTE3e benka https://m.edsoo.ru/863ce73e
37 Pabota Hag omubkamu. Opranu3zaiys reHoMa y MpOKapuoT 1 Butmuorexa LIOK
3YKapHOT https://m.edsoo.ru/863ce8ec
bubnunorexa [JOK
38 MonekynspHble MEXaHU3MBbI IKCIIPECCUH T€HOB Y 9YKapHOT 1 https://m.edsoo.ru/863ce8ec
39 Bupycbl — BHekIIeTOUHbIE (OPMBI XKU3HHU U OOTUTaTHBIE TaPA3HUTHI. 1 05
[TpakTuyeckas pabora «Co31anne MOACITN BUPYCa '
o bubnunorexa [JOK
40 BupycHubie 3a6oneBaHus 4enoBeKa, KUBOTHBIX, PACTCHUI 1 https://m.edsoo.ru/863¢e568
bubnnoreka I[JOK
41 HanoTexHOMOTHY B OMOJIOTHH U MEITUITTHE 1 https://m.edsoo.ru/863ce73e
o bubnuorexa LIOK
42 JKu3HEeHHBIN UK KIETKH 1 https://m.edsoo.ru/863ce8ec
o bubnuorexa LIOK
43 Marpuausiii cunres THK 1 https://m.eds00.ru/863ce8ec
a4 Xpomocomsl. JlaboparopHas pabdota «3ydeHue XxpoMocom Ha 1 05 Eggg.7/$;e;das§0‘)r§/863c e8ec
TOTOBBIX MUKPOTIpENapaTax» '
bubnunorexa I[JOK
45 JleneHue KICTKH — MHUTO3 1 https://m.eds00.ru/863ce8ec
Tumne! k1etok. Kapuokunes u nutokunes. Jlaboparopnas padora
46 «Habmroenre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa yKa (Ha 1 0.5 patmaorexa OK
21\ p y ' https://m.edsoo.ru/863ce8ec
TOTOBBIX MUKPOTIpEnaparax)»
47 Perynsuus )KM3HEHHOTO LIMKJIA KIETOK 1
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bubnnorexa IJOK

48 Opranusm Kak eHHOE IeNI0e 1 https.//m.edsoo.ru/863¢cea68
49 Txanu pacrenwuii. JlabopatopHas padora «M3yuenne Tkanei 1 05 BuGnorexa LIOK
pacTeHHID ' https://m.edsoo.ru/863cec3e
50 Tkanu )KUBOTHBIX U yenoBeka. Jlabopatopuas pabora «3yuenne 1 05 BuGmmorexa IIOK
TKaHEH KHBOTHBIX) : https://m.edso0.ru/863ce568
51 Opranbl. Cuctemsl opranoB. JlabopaTopras pabora «3yuenne 1 05 BuGmmorexa IIOK
OpTaHOB IIBETKOBOTO PACTEHM» : https://m.edsoo.ru/863ce73e
bubaunorexa [IOK
52 Ormopa Tena opraHu3mMoB 1 https://m.eds00.ru/863ceBec
bubaunorexa [IOK
53 JIBIKeHHE OpraHn3MoB 1 https://m.eds00.ru/863ceBec
Bbubnuoreka [JOK
4 Huranne OpraHU3MOB 1 https://m.edsoo.ru/863ce8ec
[InTanne MO3BOHOYHEIX KMBOTHBIX. [IHIeBapHUTENBHAS CHCTEMA bubsmorexa [{OK
55 fiesap 1 https://m.eds00.ru/863ce8ec
JeroBeKa
Bubnuorexa [JOK
56 Hl’lxaHHe OpraHHU3MOB 1 https://m.edsoo.ru/863ce8ec
57 JIpIXaHue MO3BOHOYHBIX KUBOTHBIX M YCJIIOBEKA 1
bubnunorexa [JOK
o8 TpchnopT BCIICCTB y OPraHU3MOB 1 https://m.edsoo.ru/863ceat8
bubnunorexa [JOK
59 KpoBeHocHas cuctemMa MO3BOHOUHBIX KUBOTHBIX M YEJOBEKa 1 https://m.edsoo.ru/863cec3e
bubnnoreka [JOK
60 BHHeHeHHe Yy OpraHn3MoB 1 https://m.edso0.ru/863ce568
bubnnoreka [JOK
61 3aHII/ITa Yy OpraHn3MoB 1 https://m.edsoo.ru/863ce73e
bubnnoreka [JOK
62 HMmmyHHas cucTema yelioBeka 1 https://m.edso0.ru/863ce8ec
bubnunorexa I[JOK
63 Pa3apaskuMocCTh U perymsius y OpraHu3MOB 1 https://m.edsoo.r/863ce8ec
bubnnorexa I[JOK
64 ['ymopanbHas peryisiuus U SHIOKPUHHAS CUCTEMa XHUBOTHBIX 1 it/ edspo ru/863ceBec
YeJ0BeKa
65 KonrtpoabHas padora. ®opmbl pa3MHOKEHHUS OPraHU3MOB 1 puommorexa LOK
p p . p p p https://m.edsoo.ru/863ce8ec
bubnunoteka I[JOK
66 Pabota Han omubkamu. [lonoBoe pa3MHOKEHHE 1 https://m.edsoo.ru/863ce8ec
67 Meiio3 1
bubnnoteka I[JOK
68 I'ametorenes. OOpa3zoBaHue U pa3BUTHE MOJOBBIX KIETOK. 1 0.5

https:.//m.eds00.ru/863ceab8
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JlaboparopHas pabota «3ydeHne CTpOCHUS MOJTOBBIX KIETOK Ha
TOTOBBIX MUKPOTIpEapaTax»

bubaunorexa [IOK
69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1 https://m.edsoo.ru/863cec3e
. B K
70 3akiiaziKka OpraHOB U TKaHEH U3 3apOIbIIIEBBIX JTHUCTKOB 1 hgﬁg?,‘;ﬁ_ee"dﬁo‘?,u,gegcesﬁg
el Poct u pazutue xuBoTHBIX. JlJaboparopHas paboTa «BrisiBieHue 1 05 Bu6nuoteka [[OK
IPU3HAKOB CXOJCTBA 3aPOIBIIIEH MO3BOHOYHBIX KHBOTHBIX) ' hitps://m.edso../863ce73e
72 PasmHuosxenue u pa3sutue pactenuid. Jlaboparopnas paborta 1 05 BuGmmotexa IIOK
«CTpOeHHEe OPTaHOB Pa3MHOKEHHS BBICIIMX PACTEHUID ' https://m.ds00.ru/B65cefec
bubaunorexa [IOK
73 Hcropust cTaHOBIICHUS U PAa3BUTHS TEHETHKH KaK HAYKH 1 https://m.edsoo.ru/863ce568
74 OcHOBHBIE TIOHATHUS M CUMBOJIBI TeHEeTUKH. JlabopaTopHas paboTa 1 05 Butmuorexa LIOK
«JIpo30dua Kak 00bEeKT reHeTHUECKHX HCCIe0BaHHI ' hitps://m.edsoo.1u/863ce7de
3aKOHOMEPHOCTH HacjeJ0BaHus Mpu3HakoB. MoHOrHOpuaHOE
" Bubnuorexa [JOK
75 ckpemuBanue. [Ipakrudeckas padora "M3yueHue pe3ynbTaToB 1 0.5 httos://m.edsoo.ru/863ce8ec
MOHOTHOPHUIHOTO CKPEIIMBAHUSA Y IPO30PUIIbT"
bubnunorexa [JOK
76 [luronornyeckre 0CHOBBI MOHOTUOPHUIHOTO CKPEIUBAHUS 1 https://m.edsoo.ru/863ce8ec
bubnunorexa [JOK
77 Ananmsupytoliee ckpemrBanyie. Henonnoe noMiuHUpoBaHNE 1 https://m.edsoo.ru/863ce8ec
urubpuaHoe ckpemuBanue. [IpakTuueckas pabora «3yuenne Bubmnoreka LIOK
78 A pul per p p y 1 05 https://m.edsoo.ru/863ce8ec
PE3yJIbTAaTOB TUTHOPUIHOTO CKPEIUBAHUS Y APO30DIITBIY
bubnnoreka [JOK
79 [{uTonoruyecknue OCHOBBI TUTUOPUTHOTO CKPEITMBAHMS 1 https://m.edsoo.r/863ce8ec
80 CueruieHHOE HaceI0BaHUE MPU3HAKOB 1
bubnnoreka [JOK
81 XpoMocoMHas TEOpHUS HACIEICTBEHHOCTH 1 https://m.edsoo.ru/863ceab8
bubnunorexa I[JOK
82 I'eneruka mnona 1 https://m.eds00.ru/863cec3e
83 ['eHoTHIT KaK LIENOCTHAS CUCTEMA 1 ﬁgﬁ;ﬁ‘ﬁ;ﬁ;‘dﬁoﬂﬁ,g&c%%
81 ['eHeTnveckuii KOHTPOJIb PA3BUTHUS PACTEHUM, )KUBOTHBIX U 1 Butanorexa [IOK
https://m.edsoo.ru/863ce73e
4eloBeKa
85 N3MeHYMBOCTH NPU3HAKOB. BUIBI H3MEHUHBOCTH 1 puomoners HOK
p : s https://m.edsoo.ru/863ce8ec
86 Mo auduKanuoHHas K3MEHIUBOCTE 1 bubmmoreka LIOK

https://m.edso0.ru/863ce8ec
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BapuanuonHsslii paj v BapuanvoHHas kpusas. JlabopaTopHas
pabota «MccnenoBanue 3aKk0OHOMEpHOCTEH MOAN(PUKATMOHHOM

bubnnorexa IJOK
https://m.edsoo.ru/863ce8ec

87 0.5
n3MeHunBOCTH. [locTpoeHue BapualinoHHOTO psijia U
BapHALIMOHHOM KPUBOI»
bubaunorexa [IOK
88 ['eHoTHNMYECKas MI3MEHYUBOCTh. KOMOMHATHBHAS N3MCHYMBOCTD https://m.edsoo.ru/863ce8ec
89 MyTanonHas u3MEHYUBOCTh. [IpakTuueckas pabora « Myranuu y 05 Bu6nuoteka [[OK
1po30(GuIEl (Ha FOTOBBIX MHUKPOIPENAPATAX)» ' https://m.£ds00.11/863ce568
% 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca. DMUTCHETHKA U BuGmmotexa IIOK
SIMUTECHOMIKA https://m.edsoo.ru/863ce73e
91 I'eneruka uenoseka. [IpakTuueckas pabota «CocTtaBieHue u 05 Butanorexa IOK
AHATI3 pO)IOCJ'IOBHOfI» : https://m.edsoo.ru/863ce8ec
o Bubnuorexa [JOK
92 MeToabl MEUIIMHCKOW T€HETUKH https://m.edsoo.ru/863ce8ec
93 3HaueHne MeIUIUHCKON FEHETUKH B PEIOTBPAIIECHUY U JE€I€HUH Eggg_';/‘;;e:das;loor‘s/ .
TeHETUYECKHUX 3a00I€BAHMM YET0BEKa o
bubnunorexa [JOK
9 OCHOBHbBIE TOHATHS CeNeKIIHH, JlabopaTopHas pabdota «M3ydenue 05 o/ edobrW8E3ce8e
COPTOB KYJIbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX KUBOTHBIX)
95 Mertoap! cenekimonHoM paboTsl. JlabopartopHas padora «3ydeHnune 05 BuGamotexa LIOK
METOJIOB CENEKIMH PACTEHHID ' hitps://rm.edsoo.u/B63ceRee
% KontponpHas padora. JloCTHKEHUS CEICKIINN PACTEHUH U
*uBOTHBIX. [IpakTnueckas pabora «I[IpuBuBka pacreHu»
97 Pabota nan omubkamu. CoxpaneHue, U3y4eHue U UCIOIb30BaHUE Butanorexa [IOK
reHETHYECKUX PECYPCOB https://m.edsoo.ru/863ceat8
98 buorexHonorus kak Hayka U OTpaciib MPOU3BOICTBA. 05 Butanorexa [IOK
IIpaktuueckas pabora «M3yuenne 00bEKTOB OHOTEXHONOTHHY ' hitps://rm.edsoo.ru/B63cecde
o bubnunorexa I[JOK
99 OcHOBHBIE HANPABICHUS CHHTETUYECKOW OUOTIOTHU hitps:/m.edsoo.ru/863¢e568
bubnnorexa I[JOK
100 | XpoMocoMHas ¥ TeHHAss HHKEHEPHUS https://m.edsoo.ru/863ce73e
bubnunoreka I[JOK
101 | MeauuuHckre OUOTEXHOIOTHH https://m.edso0.r/863ce8ec
PesepBHbiit ypok. [ToBropeHu HHE, CUCTEMAaTH3aIHsA buGnmorexa HOK
102 esep ypo OBTOpPCHHC, obodmenne, cuere 3all https://m.edsoo.ru/863ce8ec

3HAHUH
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11 KVIACC

'Z[aTa DIeKTpOHHbIC HU(POBBIE
N KomnuectBo gacos U3y4YCHUA 00pa3oBareibHbIC PECypChl
o
.| Tema ypoxka
n/m P
Kontponsnsie | [Ipakrnyeckue
Bceero
paboThI paboThI
[ToBTOPHBII HHCTPYKTAX TT0 OXpaHE T . OB noHHas Teopust Y. bubmorexa IIOK
1 I[O op CTPYKTA’K 110 OXpaHe TpyJa. IBOMIOLHOHHAA TeOp 1 https://m.eds00.ru/863ce8ec
apBUHA
bubaunotexa [IOK
2 JBroKyIiye CUIIbl 3BOJIOIMHY BU0B 1o Y. JlapBuny 1 https://m.edso0.rL/863ce8ec
o o Bubnunoreka [JOK
3 | bopn6a 3a cyuiecTBoBaHUE, ECTECTBEHHBIN 1 HCKYCCTBEHHbIN 0TOOP 1 https://m.edsoo.ru/863ce8ec
o Bubnunoreka [JOK
4 ®opMHpOBaHUE CHHTETUYECKOW TEOPUH IBOJIOLUU 1 httos./m.edsoo.ru/863ce8ec
5 OTarsl HBONIOLMOHHOTO MPOLEcca: MUKPOIBOIIOIMS M MAKPOIBOIIOLIUS 1
bubnnorexa [JOK
6 | [lomynauus — saeMeHTapHas €JUHHLA YBOIIOLUH 1 https.//m.edsoo.ru/863ceab8
3akoH reHeTHueckoro paBHoBecus Jx. Xapmau, B. BaiinGepra.
7 J-_[ 6 6 B 6 (9] 1 O 5 bubnuoreka ]_[OK
abopartopHas paboTa «BpIABIE€HNE H3MEHYMBOCTH Y 0CO0EH OHOTrO . https://m.edsoo.ru/863cec3e
BUIA»
Bubnuorexa [JOK
8 | KonrponbHas paborta. DneMeHTapHble (JaKTOPhI YBOJIIOLUH 1 1 https.//m.edsoo.ru/863ce568
9 PaGora Hag ommbkamu. Dpdext ocHoBarens. IhdexT OyThII0uHOTO 1 Bunmorexa [IOK
rOpJIbIIKA https.//m.edsoo.ru/863ce73e
o, Bubnuorexa [JOK
10 | Murpauuu. M3onsuu nomynsiuii: reorpadgudeckas, OMomorndeckas 1 https://m.edsoo.ru/863ce8ec
11 E o 6 o 1 Bubnuorexa [JOK
CTECTBEHHBIN 0TOOpP — HANPABIAIOUINNA (AKTOP IBONIOLUH https.//m.edsoo.u/863ce8ec
o Bubnuorexa [JOK
12 Ionosoit OT60p 1 https.//m.edsoo.ru/863ce8ec
[Ipucrnocob1eHHOCTh OPraHU3MOB KaK Pe3ylbTaT MUKPOIBOIIOIHH. Eggg?l‘/‘:;e;dasgoc’rESGBC e8ec
13 | JlaboparopHas pabota «M3yuenue apoMop(o30B 1 uanOaanTanui y 1 0.5 T
pacTeHUM U )KUBOTHBIX)»
= . bubnnoteka IJOK
14 [Ipumeps! npucnocoOaeHnit y opraHu3MoB: MOP(OIOTHYECKHE, 1 05 hifpe im.ectoo nuBG3ceses
¢dusnonornueckure, 6MOXUMUUECKHE, MOBeAeHUecKue. JlabopaTopHas
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pabora «IIpucnocobneHust OpraHu3MOB U HX OTHOCUTEIbHAS
11€J1IeCO00Pa3HOCTh

Bu, ero Kpurepuu u CTPYKTypa. TOpHAas ta «CpaBHEHH bubanorexa LIOK
15 AL, CTO KpUTEP CTpyKTypa Ha60pa OpHa pa60 a Cpa CHHC 1 05 https://m.edsoo.ru/863ce8ec
BHUJIOB TI0 MOP(OJIOTHIECKOMY KPUTEPHION
bubaunorexa [IOK
16 | Crpykrypa Buzia 1 https://m.edso0.ru/863ce8ec
bubaunoreka [IOK
17 | BunooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOLUU 1 https://m.edsoo.ru/863ce8ec
18 | CBsi3p MUKPOIBOIIOIHHU ¥ STHICMUOJIOTHH 1
bubaunotexa [IOK
19 | MakposBomronys. [TageonTonornueckne MeToAbl H3y4eHHUS BOTIONUH 1 https://m.eds00.r/863cea68
bubaunotexa [IOK
20 | buoreorpaduueckre METOIbI M3YUEHHS IBOIIOINU 1 https://m.edsoo.ru/863cec3e
21 OMOpHOIOTHYECKHIE U CPABHUTEIHHO-MOP(OTOTHUECKIE METO/IbI 1 Butanotexa LIOK
V3yUYeHHNs BOIIOIHH https.//m.eds00.ru/863ce568
29 MonexynspHO-TeHeTHIeCKHE, ONOXHUMUUECKHAE U MaTEMaTHIECKIE 1 BuGnmorexa 110K
METOJIBI H3yUEHNS SBOITIONNN https.//m.edsoo.ru/863ce73e
bubnnorexa [JOK
23 | OOmue 3aKOHOMEPHOCTH IBOJIOINH 1 httos://m.edsoo.ru/863ce8ec
bubnnorexa [JOK
24 | AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLUH 1 httos://m.edsoo.ru/863ce8ec
bubnnorexa [JOK
25 | HayuHble TUNIOTE3BI IPOUCXOKACHUS )KU3HU HA 3eMIie 1 httos://m.edsoo.ru/863ce8ec
Bubnuorexa [JOK
26 | JlonayuyHble IPEICTABICHUS O 3apOXKACHUH KU3HU 1 https:/m.edsoo.ru/863ce8ec
o Bubnuorexa [JOK
27 | OcHOBHBIE ATaIlbl HEOPTAHUYECKOU IBOIOLUH 1 https:/m.edsoo.ru/863ce8ec
Bubnuorexa [JOK
28 | ['unoTessl 3apoXkKACHUS KU3HU 1 https://m.edsoo.ru/863ce8ec
Hcropus 3emnn n metoas! €€ usydenus. Muctpykrax no Th. Egg:-ylll(;e;dasgoorﬁ/ssazc e8ec
29 | Jlabopatopnas pabota «/3yueHue u onucaHue UCKOaeMbIX OCTAaTKOB 1 0.5 o
JIPEBHUX OPTaHU3MOB)
30 | HavanbHble 5Tamnbl OPraHUYECKOH SBOTIOLHH 1 prommorexs HOK
p 0 https.//m.edsoo.ru/863ce8ec
31 | OBoatoIHMs 3yKapHOT 1
3 OcHOBHbIE HTaIbI FBOIIOLUH PACTUTENBLHOTO Mupa. [IpakTuueckas 1 05 Butanorexa [IOK
pabora «M3y4eHne 0COOEHHOCTEN CTPOEHHS PACTEHUH Pa3HBIX OTAEIOB) ' hitps://m.edsbo.(u/B63ceahB
33 | OcHOBHBIE 3Talbl HBOJIOLMHU JKUBOTHOTO MUpA 1 Butanorexa [IOK
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https://m.edso0.ru/863cec3e

3 OBoronus )KUBOTHBIX. [IpakTiueckas padora «3ydenue ocobeHHOCTEH 1 05 Bu6nmorexa [IOK
CTPOEHHS 03BOHOYHBIX KHUBOTHBIX) ' https://m.eds00.14/863ce68
bubaunoreka [IOK
35 | Pa3BuTHe ®M3HH HA 3eMiIe [0 3paM U EPHOJaM 1 https://m.edsoo.ru/863ce73e
bubaunoreka LIOK
36 | MaccoBbie BEIMUPAHUSI — 3KOJIOTUIECKUE KPUUCHI TPOIILIIOTO 1 https./m.edsoo.ru/863ce8ec
37 | CoBpeMEHHBIH 3KOJIOTHYCCKUIT KPU3HC, €T0 0COOCHHOCTH 1 puommorexa [10K
p p > https://m.edsoo.ru/863ce8ec
38 | CoBpeMeHHas CHCTEMa OPraHHUECKOTO MPOILIOTO 1 puommorexa [10K
p p p https://m.edsoo.ru/863ce8ec
39 | OcHOBHBIE CHCTEMATHYECKUE TPYIITBI OPraHU3MOB 1 prbmorexa [IOK
rpy p https://m.edsoo.ru/863ce8ec
bubaunotexa [IOK
40 | AHTpOTIONOTHS — HAyKa O YETOBEKE 1 https://m.edsoo.ru/863ce8ec
o Bubnunoreka [JOK
41 | Pa3BuTHe npecTaBICHUH O MPOUCXOXKICHUH YEI0BEKa 1 https://m.edsoo.ru/863ce8ec
MecTo YenoBeka B CHCTEME OpraHuueckoro Mupa. Mucrpykrax no Th. ﬁgggmf’; dasouoor‘jl%% e
42 | JlaboparopHas pabota «3ydeHrne 0COOEHHOCTEH CTPOCHHUS CKelleTa 1 05 o
YeJI0BEKa, CBA3AHHBIX C MPSIMOXO0KICHUEM)
43 | JIBWKYIIHE CHIIBI AHTPOIIOTeHEe3a 1 prommorexa [10K
yim p https://m.edsoo.ru/863ce8ec
a4 KontponpHas padora. CooTHOIIEHNE OMOTOTHYECKUX U COITUATBLHBIX 1
(baxTOpPOB B aHTPOTIOTEHE3E
Bubnuorexa [JOK
45 | PaboTta Han omunbkamu. OCHOBHBIE CTIMK AaHTPOIIOTeHE3a 1 https://m.edsoo.ru/863ceab8
Bubnuorexa [JOK
46 | [laneoreHeTuka u najaeoreHOMHKA 1 https://m.edsoo.ru/863cec3e
Bubnuorexa [JOK
47 | DBonOLUS COBPEMEHHOI'0 YeloBeKa 1 hitps://m.edsoo.r/863ce568
48 Yenoseueckue pacsl. [Ipaktuueckas padora «3yueHne 3K0n0ru4eckux 1 05 Bu6motexa IIOK
a;:[anTauHﬁ YeJIOBEKa» ' https://m.edsoo.ru/863ce73e
49 | MexaucMIIMHAPHBIE METO/IbI AHTPOIIOIOTHH 1 pbmorera 1OK
Aanch p i\ p https://m.edsoo.ru/863ce8ec
50 | 3apokaeHue U pa3BUTHE KOJOTHH 1 pbmorexa 1OK
POKA p https://m.edsoo.ru/863ce8ec
bubnnoteka IJOK
51 Metonel akonoruu. Macrpykrax no Th. Ha60paTovaa51 pabora 1 05 hitpe://m.edsoo ru/863ceBec
«V3yueHne MeTo10B IKOJIOTHIECKUX UCCIIeTOBAHMI
o bubnuorexa [[OK
52 | 3HaueHue SKOJIOTHICCKUX 3HAHUH T YeT0BeKa 1

https://m.edso0.ru/863ce8ec
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bubnnoreka IJOK

53 OKOJIOTHYECKHE CI)aKTopr 1 https://m.edso0.ru/863ce8ec
Abuornyeckue akropsl. CBET Kak SKOJIOTUUYECKUiT PaKTOP. Eggg_‘/‘/‘;e:dasgoorflgfs?)c e
54 | Uuctpykrax no Th. Jlaboparopras pabora «BrisiBienne 1 0.5 T
NPUCTIOCOOTCHUIM OPTaHU3MOB K BIMSIHUIO CBETA»
Ab6uoTtnueckue dakropsl. TemmepaTypa Kak SKOJIOrHYECKHH (HaKkTop. Eggg-?/(;:e:dasouoorﬁ/se3c e
55 | Uuctpykrax no Th. JlaboparopHas paboTa «BoisiBieHue 1 0.5 T
MPUCTIOCOOTCHUI OPTAHU3MOB K BIMSHUIO TEMIIEPATYPhD)
Aobuoruueckue pakTopbl. BiakHOCTb Kak 3KOJI0rH4YeCcKUi pakTop.
bubaunotexa [IOK
56 | Uuctpyxrax no Th. JlaboparopHas pabota « AHaTOMUUECKHE 1 0.5 https:/Jm.edsoo.u/863ce8ec
0C0OEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS»
57 | Cpenpl obUTaHHS OPTaHU3MOB 1
Bubnunoreka [JOK
58 buosnoruueckue PHUTMBI 1 https://m.edso0.ru/863ceab8
Bubnunoreka [JOK
59 KusHeHHbIE (1)0pMLI OpraHM3MoB 1 https://m.edsoo.ru/863cec3e
Bubnunoreka [JOK
60 broruyeckue (1)aKTOpBI 1 https://m.edsoo.ru/863ce568
61 3HayeHne OMOTHYECKUX B3aMMOICUCTBUH ISl CYIIECTBOBAHUS 1 Bu6auorexa I[OK
OpPraHU3MOB B CPEJIE OOHUTaHUs https://m.edsoo.ru/863ce73e
bubnnorexa [JOK
62 | DKonmormyeckue XapakTepUCTUKH MOMYISIIUU 1 https://m.edsoo.rL/863ce8ec
. Bubnuorexa [JOK
63 KontponpHas padora. OCHOBHBIE MMOKA3aTEIH MOMYJISAIMH; YUCICHHOCTD, 1 bitps/im edsonu/B63ceSe
IUIOTHOCTbh, BO3PACTHAS M M0JIOBAs CTPYKTYpa
PaGora Hag ommbkamu. OCHOBHBIE TIOKA3aTENH MOMYJISALUN: bubnuorexa HOK
64 1 https://m.edso00.ru/863ce8ec
POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCThH, MUTPAIIH
65 | DKosormyeckas CTPyKTypa MOMyIsAIHN 1 Bubanorexa LIOK
PYKTYD Yy https:.//m.edsoo.ru/863ce8ec
66 | JJuHaMuKa MOMYJIALUM U €8 perynsauus 1 prbmorera 1OK
Y peryirin https:.//m.edsoo.ru/863ce8ec
67 | KpuBble pocTa YHCICHHOCTH MONYISIMK. KprBble BEKUBAHUS 1 Submworexa [IOK
p p YJIAIHK. KD https:.//m.edsoo.ru/863ce8ec
bubnnoteka IJOK
63 DKoslorn4ecKasi HUIIa BUA. I/IHCTpVyKTaxc no Th. Jlaboparopnas pabora 1 05 hitos:/im.edson.ru/863ce8ec
«[IpucnocobneHus: ceMsiH pacTeHHI K pacCEeICHUION
o bubnuorexa [[OK
69 BHH KaK CHCTCMA IOy IAIMNHA https://m.edso0.ru/863ce8ec
70 | 3akOHOMEpPHOCTH MOBEACHUSI U MUTPALINI KUBOTHBIX
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bubnnoreka IJOK

71 | CooOmiecTBO OPraHM3MOB — OHOIICHO3 1 https://m.eds00.ru/863ceab8
bubnnoreka IJOK
72 | DkocucTeMa KaK OTKpPBITask CHCTEMa 1 https://m.eds00.ru/863cec3e
bubaunoreka [IOK
73 | KpyroBopoT BeIIeCTB 1 MOTOK YHEPTUH B IKOCUCTEME 1 https.//m.eds00.ru/863ce568
bubaunoreka LIOK
74 | OcHOBHBIE IMOKA3aTEIN YKOCHUCTEMBI 1 https://m.edso0.ru/863ce73e
bubaunoreka [IOK
75 | DKOIOTHYECKHE MMPAMHUIBI 1 https://m.edsoo.ru/863ce8ec
bubaunorexa [IOK
76 | M3meHeHUst cOOONIECTB — CYKIIECCUH 1 https://m.eds00.ru/863ce8ec
ITpupogHBIE SKOCUCTEMEL. DKOCHCTEMBI U peK. DKOCHCTEMBI MOpEH Bubaioreka LIOK
77 PHUPOIHBIE 3KOCUCTE JKocucre 03€p K pe Oxocucte ope 1 https://m.edso0.ru/863ce8ec
1 OKCaHOB
o Bubnunoreka [JOK
78 | IlpupomHbIe SKOCHCTEMBI. DKOCHCTEMBI TYHP, JIECOB, CTEIICH, Iy CTHIHb 1 https://m.edsoo.ru/863ce8ec
Bubnunoreka [JOK
79 AHTpOHOFEHHHe 3KOCUCTCMBI 1 https://m.edsoo.ru/863ce8ec
KocucreMsl. [IpakTnyeckas Ta «3y4eHne 1 onMcanu Bubarorexa LIOK
80 VYpboskocucre pa eckas pabota «/3ydenue u onucanue 1 05 hitps://m.edsoo.ru/863ce8ec
ypOOIKOCHCTEMBD)
= = bubnnorexa [JOK
81 3aKkOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN 1 hitps://m.edsoo.ru/863ce8ec
OpPTraHu3MOB B 9KOCHCTEMaX
MexaHu3Mbl BO3IEHCTBUSA 3arpsI3HEHUN pa3HbIX THIIOB Ha
bubnnorexa [JOK
82 | cybopranu3MeHHOM, OPTaHU3MEHHOM, MOMYJISIIMOHHOM U 3KOcHcTeMHOM | 1 https://m.edsoo.ru/863ce8ec
YPOBHSIX
83 | buochepa — obmemranerapHas 060109Ka 3eMiIn 1
Bubnuorexa [JOK
84 | Yuenue B. . Bepnanckoro o 6uochepe 1 https://m.eds0o.ru/863ceab8
Bubnuorexa [JOK
85 | 3akoHOMEpHOCTH CyIIeCTBOBaHHS Orochepbl 1 https://m.edsoo.ru/863cec3e
86 | KpyroBopoTsl BeliecTB ¥ OMOT€OXUMHYECKHE ITUKIIbI 1 proTaTexs LY
py p 1 I https://m.edsoo.ru/863ce568
Bubnuorexa [JOK
87 | 3onanbHOCTH OUOC(hepsl. OCHOBHBIE OMOMBI CYIIU 1 https://m.edsoo.ru/863ce73e
o bubnuorexa [[OK
88 | YcroifunBocTh 6I/IOC(bepH 1 https://m.edsoo.ru/863ce8ec
89 | Dxonoruueckue KPU3UCHl M UX MMPUUUHBI 1 e
P P https://m.edsoo.ru/863ce8ec
. Bu6 OK
90 | BosmeiicTBue yenoBeka Ha OHochepy 1 pe .ot

https://m.edso0.ru/863ce8ec
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https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
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https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863ce8ec

bubnnoreka IJOK

91 | AHTpOmNOreHHOE BO3JCHCTBUE HA PACTUTEIBbHBIN U JKUBOTHBIN MUP 1 https://m.edsoo.ru/863ce8ec
bubnnoreka IJOK
92 | OxpaHa npupoIB! 1 https://m.edsoo.ru/863ceBec
o bubnunorexa LIOK
93 | OcHOBHBIC MPUHIIHAITBI YCTOWYHBOTO PA3BUTHS YeOBeYeCTBA U pupoasl | 1 https://m.edsoo.ru/863ce8ec
PanponansHoOE IpH HOJIL30BAHKME M COXPAaHEHUE OMOJIOTHYECKOT Bu6nuorexa HOK
o allMOHAIbHOE NPUPOJIONIOIB30BAHUE U COXPAHEHHE OMOJIOrMYECKOTO 1 Fitoe /. edsoo TL/B63cE86C
paszHooOpa3zus 3emin
95 Kontponpnas pabora. O6061menue no reme « MUKpOIBOTIOUS U €€ 1 BuGmmotexa [IOK
PE3YIBTATEDY https://m.edsoo.ru/863ce8ec
% Pabora nag omubkamu. O6o0menue mo reme «MakpoaIBotonus u €€ 1
PE3yJILTAThDY
Bubnunoreka [JOK
97 | O6o6menue no reme «IIpoucxoxaeHue u pa3BuTue KU3HU Ha 3eMIIe» 1 https.//m.edsoo.ru/863ceab8
Bubnunoreka [JOK
98 | O606menne no Teme «IIporcxoxkaeHne 4enoBeka — aHTPOIIOTEHES) 1 hitps://m.edsoo.r/863cec3e
99 O6o006meHne Mo TeMe « DKOJIOTHUS — HayKa O B3aWMOOTHOIICHHUSX 1 Butnnorexa LIOK
OpPTaHU3MOB» https://m.edso0.ru/863ce568
bubnnorexa [JOK
100 | O6o6menue no TemMe « OpraHU3Mbl U Cpeia OOUTAHKD» 1 https:/Jm.edsoo.r/863ce73e
o bubnnorexa [JOK
101 | O606meHME MO TeMe « IKOIOTHS BUIOB U TIOIMYJISIIHID 1 https:/Jm.edsoo.ru/863ce8ec
bubnnorexa [JOK
102 | O6o6menue no Teme «brocdepa — rmodanbHas SKOCHCTEMA» 1 https://m.edsoo.ru/863ceBec
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ Baxpymes A.A., EcekoB K.1O., ITyroskun A.I1.,
[Tyroskuna H.A., Pognonosa E.U., CansauxoBa E.U., OGmiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «bamaccey»

* buonorus. buonorudeckue cuctemsl u npoueccel, 10 knacc/ Tepemos A.B.,
ITerpocora P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3M1HA»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnos A.M. u
npyrue; o penakuuent [laceunuka B.B., AkninonepHoe o06111ecTBo

«M3parenscTBO «lIpocBemenue

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Pabouyas Terpass.

buonorus. O6mas

o6uomnorus. 10-11 kmacchl.

ba30BbIil ypOBEHB.

Astop: [laceunuk B.B.,
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IleBmoB I'.T".
MeTtoandeckoe mocodue.
buonorus.
OO6masomuomorus. 10-11
KJ1acChl. ABTOP:

ITaceunuk B.B., IlleBuioB

I'T.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collec tion.edu.ruhthttp://ege.edu.ru

tp://www.fipi.ruhttp://www.p

riroda.ru
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