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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo OGHOJOTMHM Ha YpPOBHE CpPEAHEro OOmero oOpa3oBaHUsS COCTaBlieHa Ha
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOEHUsI OCHOBHOM 00pa30BaTesIbHON MPOrpaMMBbl CPEAHETO
obmero oOpaszoBanusi, mnpenctaBieHHsIx B PI'OC COO, a Take pabodeid Mporpammbl
BOCIIUTaHMSL.

buonorust yrmybnennoro ypoBHsi usydeHus (10-11 kiaccel) sBiseTcss OIHUM U3
KOMIIOHEHTOB  IpeiMeTHOM obnactu  «EcTtecTBeHHO-HayuHble mnpeamers».  CoryiacHo
nonoxkeHusMm ®I'OC COO mnpoduiibHbIE Y4eOHBIE MPEAMETHI, M3ydaeMble Ha YTIyOJICHHOM
YpOBHE, SBJISIOTCSA crocoboM auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro oOIIero
00pa3oBaHMUs U MPU3BAHBI 00ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0IIKM, CpeAHUM IpO(EeCCHOHATBHBIM U BBICUIMM 00pa3oBaHMeM. B To jxe Bpems KakIblii U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pEUICHHE
00pa30oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpodopHueHTanuen
00yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OOJaCTH HAay4YHOTO 3HAHMUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

buonoruss Ha ypoBHE cpenHero ooOuero o0pa3oBaHHsA 3aBepIIaET OMOJOTHYECKOE
o0pa3oBaHue B IIKOJIE U OPUEHTHPOBAH HA PACHIMPEHHE U YIITyOJeHHE 3HAHUN 00yJaromuxcst O
KUBOW NPHPOJIE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOH Ouosoruu, sMOpHOJIOTUU U OMOJIOTHU
pa3BUTHS, TCHETUKH, CEIEKIINU, OMOTEXHOJIOTUH, SBOJIOIMOHHOTO YYSHHS U IKOJIOTHH.

N3zyuenne yuebHoro npeamera «buosorus» Ha yriyOoJeHHOM YpOBHE OPHEHTUPOBAHO Ha
MOJATOTOBKY OOYYaroIIUXCs K TOCIEAYIONIEMY MOJIYYEHHIO OHOIOrHmYecKoro oOpa3oBaHUS B
BV3ax u opranuzanusx cpeanero npodeccruoHaibHoro oopasoBanus. OCHOBY €ro coaep)kaHus
COCTaBIIIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYEHHBIX MPH HM3YYCHUH OOYUYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJIOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10-11 kiaccax 3Tu 3HaHMS OTY4alOT pa3BuTue. Tak, paclIMpeHbl U yri1yOJIeHbI
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0MMX 3aKOHOMEPHOCTSX IKU3HH, JOMOJHHUTEIHHO BKJIFOUEHBI OHMOJOTHMYECKHE CBEIACHUS
NPUKJIAJHOTO U MOUCKOBOIO XapaKTepa, KOTOPhlE MOXHO HCIOJIb30BAaTh KAaK OPUEHTHUPHI IS
nocieayomero Beidopa mpodeccun. BozMokHa Takke MHTETpaIis OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLMMH 3HAHUSMH, TOTYYEHHBIMU O0YYarOIIUMUCS TPU U3YYEHUH (PU3UKH, XUMUH,
reorpaduu ¥ MaTEMaTUKH.

CtpykTypa nporpammsl 10 OMOJIOTUU OTPaXKaeT CUCTEMHO-YPOBHEBBIN 1 ABOJTIOIIMOHHBIN
NOAXO0Jbl K M3ydeHHto Ouonoruu. CoriacHO UM, U3ydaloTCs CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIE JUIsl )KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3aLMH, SBOIIOIIMY OPraHUYECKOT0 MUpa
Ha 3emiie, COXpaHEeHHsI OMOJIOTHUECKOT0 pa3HooOpa3us miaHeThl. Tak, B 10 kimacce m3ydaroTcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHON OMOJIOTUH, SMOPUOJIOTHH U OMOJIOTMU Pa3BUTHSA, TEHETUKU
U CeNeKIUH, OWOTEXHOJIOTMH ¥ CHHTETHYECKOW OHOJOTHH, aKTyaJIH3HpYIOTCS 3HAHUS
oOyyaromuxcst Mo OOTaHMKe, 300JIOTHHM, aHATOMUH, (u3noiorud yenoeka. B 11 kmacce
M3Y4al0TCsl SBOJIIOIIMOHHOE YUY€HHE, OCHOBBI AKOJIOTHH U yueHHe 0 buocdepe.

buonorus mpusBaH o0ecrednTh OCBOCHHE OOYYAIOMIMMHUCSH OMOJOTMYECKUX TEOpUil U
3aKOHOB, HJICH, IPUHIIMIIOB U TPABUII, JISKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA, 3HAHUN O CTPOCHUHU, MHOTOOOpa3u M  OCOOCHHOCTAX KJIETKH, OpraHu3Ma,
HOMYJISUY, OUOLIEH03a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JAOCTHKEHHSAX, COBPEMEHHBIX
UCCIICIOBAaHUAX B OMOJIOTMH, MPUKIIAJHBIX ACIEKTaX OWONIOTWYEeCKUX 3HaHWM. [y pa3sBUTHA U
HNOJ/Iep)KaHUsI MHTepeca OO0ydarolmmxcs K OMONOTMH Hapsly CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepualia B COJCPXKAHUU MPOrpaMMbl IO OHOJOTUH TPETyCMOTPEHO
3HAaKOMCTBO C UCTOpPHMEN CTAHOBJIEHUS U PAa3BUTHUSA TOW WJIM MHOM 00JacTH OMOJIOTHHU, BKIAIOM
OTEUYECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEUICHHE BAKHEHIIUX OWOJIOTHYECKUX U
9KOJIOTUYECKHX MPOOIIEM.



Lenp u3ydyenus yueOHoro npenmera «bruonorus» Ha yriyOJIeHHOM YpOBHE — OBJIAJICHHUE
00y4aroIUMUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM MHUBBIX CUCTEM
pasHOro paHra ¥ MpHoOpEeTeHNne YMEHHUI HCTIOIb30BaTh STH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHOW o0sacT NpodecCHOHATBHON JeATeNbHOCTH, CBA3aHHOW C OMosioruel, wim K
BBIOOPY y4eOHOTO 3aBeICHHS I TPOAOIDKEHHUS OMOJIOTHYECKOTO 00pa30BaHuUs.

JlocTHKeHHe LeJN U3ydeHus: yueOHoro npeamera «buosorus» Ha yriyOJIeHHOM YpOBHE
o0ecTieynBaeTCs pelIeHuEM CIeIYIOIUX 3a/1au:

- OCBOEHHME OOYyYaroIIMMHUCS CUCTEMbl OMOJIOTMYECKMX 3HAHUH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTAaBJIAIOLIMX COBPEMEHHYK) €CTECTBEHHO-HAay4YHYK0 KapTHHY MHpa; O CTPOEHHH,
MHOT000pa3uu 1 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, IMOIYJISALUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIUXCA OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruu;

- O3HaKOMJIeHHWEe OOydyaroIluxcsi C METOAAMU II03HAHWS JKUBOM  NIPUPOABI:
HCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
SMOPHOJIOrUU ¥ OMOJOTMU PA3BUTHUS, TEHETUKU M CEJEKLIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OWoNIOTHHN,  TAJCOHTOJOTMH, OKOJOTHH); METOJAAMH  CaMOCTOSATENBHOTO  TPOBEICHHS
OMOJIOTHYECKUX MCCIEeIOBaHUNH B J1abopatopuu M B IpUpone (HaONoJeHHe, H3MEpeHHe,
OKCIIEPUMEHT, MOJICTPOBAHNE);

- OBJIaJiIeHHE OOYUalOIIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO HaXOIUTh, aHAIM3UPOBATh U
UCTIOJIB30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TIOIB30BATHCS OMOJIOrMYECKONH TEPMUHOJIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/y Pa3BUTHEM OMOJIOIUU U COLIMATIbHO-I)KOHOMHYECKUMHU
¥ DKOJIOTHYECKUMH IPpOoOIeMaMH 4eJI0BEYECTBA; OIICHUBATH MTOCIIEICTBUS CBOCH JESITETLHOCTH 110
OTHOIIEHHIO K OKpY)Kalollel NpUpOIHONH cpelle, COOCTBEHHOMY 3I0pOBbIO M 37J0POBBIO
OKpYXaloIIMUX JI0EH; OOOCHOBBIBATH M COOJIOJATh MeEpPbl MPOQUIAKTUKHA HHEOEKIIMOHHBIX
3a0o0JeBaHMi, MpaBUJa TOBEACHUS B NpUpPOAE U obecredyeHUs: Oe30MacHOCTH COOCTBEHHOU
KHU3HEIEATEIIFHOCTH B YPE3BBIYAMHBIX CHUTYAIMSIX MPHUPOJHOTO M TEXHOTCHHOTO XapaKTepa;
XapakTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

- pa3BUTHE Y 00yUaAIOUINXCS UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH B Ipoiecce
3HAKOMCTBA C BBIIAIOLUIMMMCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIEIOBaHMSIMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIEMaMH, METOJIOJIOTHEH OHMOJIOTUYECKOTO HWCCIICAOBAHMS, TPOBEICHHS
HKCIEPUMEHTAIBHBIX HUCCIEI0BAaHUM, pemeHus OWOJOTMYeCKUX 3a/ad, MOJEIUPOBAaHUS
OHMOJIOTHYECKHX 00BEKTOB U TIPOIIECCOB;

- BOCIIUTAaHUE y 00Y4aIOUMXCsl IEHHOCTHOTO OTHOLIEHHUS K JKHBOM MPUPOJIE B LIEJOM U K
OTIENFHBIM €€ OO0BEeKTaM W SBICHUSAM; (OPMHPOBAHUE HKOJIOTUYECKOH, TEHETHUECKOU
IPaMOTHOCTH, OOIIeH KynbTyphl TMOBEACHUS B MPUPOJE; MHTETPAllMM E€CTECTBEHHOHAYYHBIX
3HAHUM;

- npuobpereHue 00y4aromuMucs KOMIIETEHTHOCTH B panroHaIbHOM
IIPUPOIOTIONIB30BAHNH (COOITIOICHHE TTPABHJII TTOBEJICHHUS B TIPUPOJIE, OXPAHBI BUIOB, IKOCHUCTEM,
O6uocdeprl), COXpaHEHWH COOCTBEHHOTO 370pPOBbS U 3/0pOBbS OKPYXKAIOIUX JrOJAEH
(cobmroneHust Mep MPOPUITAKTUKHI 3a0071eBaHNU, obecrieueHue 0€30macHOCTH
KHU3HEIEATEIIbHOCTH B UPE3BBIYAWHBIX CUTYalUsAX MPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha
OCHOBE UCIOJIb30BaHUs OMOJIOTMYECKUX 3HAaHUN U YMEHUI B OBCEHEBHON KU3HU;

- CO3/laHHe YCJOBHUH JJIsI OCO3HAHHOTO BBHIOOpAa OOYYArOIIMMUCS WHAWBUIYAIbHOM
00pa3oBaTeNbHOW TPAEGKTOPUH, CIOCOOCTBYIOMICH TMOCIEAYmeMy MpodhecCHOHATFHOMY
CaMOOTIPEICICHNIO, B COOTBETCTBUM C WHAWBUIYAIbHBIMH HHTEpECaMH M TOTPEOHOCTIMH
pEruoHa.

OOmiee 4yMCIO YacoB, PEKOMEHJOBAHHBIX IS M3YyYCHHsS OHOJOTMM Ha YIIIyOJICHHOM
ypoBHe, — 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B
HEJIETTIO).



Otbop opraHu3anMoHHBIX (OpPM, METOJOB W CPEACTB OOydeHus Ouonoruu
OCYILECTBIISICTCSI C YYETOM CIEHU(PHUKU €ro COJCpKaHUsS M HAMPaBICHHOCTH Ha MPOJIOJDKCHUE
OMoIOTHYecKOro 00pa3oBaHUsl B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUs.

OO0s13aTeNIBHBIM yCIIOBHEM TIPpU OOyYCHHH OWOJIOTUM Ha YTIyOJICHHOM YPOBHE SIBJISICTCS
NpOBE/ICHUE JIA0OPAaTOPHBIX M MpakTHUecKux pabor. Tarke yuactue oOydarommxcs B
BBITIOJTHCHUH IIPOEKTHBIX U Y4eOHO-HUCCIIeIOBATEILCKUX pA00T, TEMATHKA KOTOPBIX OMPEEIIIeTCs
YUUTEIIEM Ha OCHOBE MMEIOIIUXCSI MATEPHATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPHPOTHBIX
YCIOBUU.

COAEPKAHUE OBYUYEHUSA

10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIEIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrectauuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpeMeHHasi OUONOTUsI — KOMIUIEKCHAs Hayka. KpaTkas wicTopusi pa3BUTHs OHUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHmaameHTadbHbIC, MPUKIATHBIE U
MOMCKOBBIE HAYYHbBIE UCCIIEOBAHUS B OMOJIOTHH.

3HavyeHre OWOJIOTHM B (POPMUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6roaorueil. 3HaueHue OMOJOTUU B TPAKTUUECKON AEATEIbHOCTU
YeJI0BEKA: MEULIMHE, CETbCKOM X0351CTBE, IPOMBILIIEHHOCTH, OXPaHe IPUPOIBL.

JleMoHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, V. I'apsei, I
Mennens, B. U. Bepnanckuii, U. I1. I1anos, Y. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, J[x. Yorcon, @. Kpuxk, . K. benses.

Tabmuiel u cxembl: «CBsi3b OMONOTUU C APYTUMU Haykamu», «CrucrteMa OMOIOTHYECKHX
HAYK».

Tema 2. JKuBble cucTeMbl U MX H3yYeHUE

JKuBble cucTembl Kak mpeaMeT n3ydeHus: Ononoruu. CBOWCTBA JKUBBIX CUCTEM: €AHMHCTBO
XAMHMYECKOTO COCTaBa, JMCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh U YHOPSJAOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTh, CaMOOpTraHU3alus, CaMOBOCIPOU3BEIACHHUE, Pa3aPaAKUMOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJISPHbIA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, MO YJISIMUOHHO-BUI0BOM, DKOCUCTEMHBIN (OHMOTEOIICHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasimue B KHUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymecTBoBaHusl MaTepuu. Hayku, uzydaroniue )UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPTraHU3AIUH.

W3ydeHne >XUBBIX cucTeM. Meroapl Omonormdeckoil Hayku. Habnromenwe, usmepeHue,
OKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOWU
nepeMmeHHoi. [lmanupoBanme nskcnepuMeHTta. lloctaHoBka W mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazdpoc B OHoiornueckux naHHbIX. OleHka
JIOCTOBEPHOCTHU IOJYYECHHBIX PE3YNbTATOB. [[pUUMHBI UCKa)KEHUS PE3YIBTATOB SKCIEPUMEHTA.
IToHsATHE CTaTUCTUYECKOIO TECTA.



JleMoHCTpauMu

Tabmuubt u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «bHONOrHYecKHe CHCTEMBI»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHu3alluy KUBOM npupoab», «CTpoeHue KUBOTHON
KIIETKN», «TKaHH )KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 OPraHu3May, «broreoneHos»,
«buocdepay, «MeTobl U3YUCHUS YKUBOH TPUPOIBI».

O6opynoBanue: 1abopaTtopHOe 000pyIOBAHUE JIJIsl IPOBEACHUS HAOTIOACHUIA, U3MEPCHHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHue pa3aMYHBIX METOAOB IIPU U3YYEHUM KUBBIX
CUCTEM.

Tema 3. buosnorus KjeTrku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULIA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoapl MOJEKYJISPHOWM ¥ KIETOYHOW OHOJOTMH: MHUKPOCKONIHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnmanbHoe  HEHTpU(YTHPOBAHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue QukcuposanHvlx Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoOHCTpaLuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBI MUKpOcKom», «lcropus
pa3BUTUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHHe: CBETOBOM MHMKPOCKON, MHMKpPOIpENnaparbl pacTUTENbHBIX, *UBOTHBIX WU
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM OMosoruu (xpomarorpadus,
anekTpodopes, nudpdepenuansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIABTPAMHUKPOJIEMEHTHI. Boia u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4dacTHe B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIIALHUN.
MuHepanbpHbIe BEelleCTBA KIETKH, UX OMosioruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornyeckue noiaumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekynbl. IlepBuuHas cTpykTypa Oernka, MenTuaHas
CBsi3b. BTopuuHas, TpeTn4Has, 4eTBEepTUYHAs CTPYKTYypbl. JleHaryparus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0eIKOB. /Ipuonsi.

Yrneoabl. MoHOCaXapuIbl, AUCaXapUIbl, OJTUTOCAXAPHIBI U TTorcaxapuabl. OO miaH
CTpOEHHS U (PU3UKO-XMMHUYECKHE CBOMCTBA yIiIeBOJ0B. buonoruueckrue GyHKIUU yTI€BOJIOB.

Jlunuasl.  T'mapoduneHo-rHIpodoOHBIe  cBoifcTBa.  Knaccudukanms — aummuaos.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJIOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. IHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTumsl.
[Mpunmun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kiiertke.

Ctpoenne monekynbl AT®. Makposprudyeckue cBa3u B moiiekysne AT®. buonmorndyeckne
¢ynkuun  AT®. BoccTaHoBIEeHHBIE TIEPEHOCYMKH, UX (QYHKUMU B KiIeTke. /pyeue
HYKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoower  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.



CtpykTypHas Ouosiorus: OMOXMMHYECKHE M OMO(DHU3WYECKHUE HCCICAOBAHHUS COCTaBa H
INPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooderuposanue cmpykmypol u QyHKYui
OUOMONIEeKY U UX KOMNIIeKcos. KomnvlomepHultl Ou3atii u opeanuyecKutl Cunme3 OUOMONEKYI U UX
HenpupooHbvLX AHAI0208.

JdemoHcTpauMu

[Toptpersr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B  HEXHUBOH IPHUPOJIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHUBOU MIPUPOJIEY.

Tabmuubl u cxemsl: «llepuoanyeckass TaOnMMIa XMUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTypbl OeNKOBOW MOJEKYINbI», «CTpOeHHE MOJEKYN YrieBoJoB», «CTpOeHHE MOJIEKYI
TunuaoBy», «HykinenHoBbie KUCIOTHIY, «CTpoenne Monekyinbsl ATDy.

ObopynoBanue: XUMAYECKas MOCy1a U 000pyIOBaHHE.

JladopaTropnas padora «OO0HapyxeHHE O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnasi pa6ora «/ccnenoBaHue HYKIEHMHOBBIX KUCIOT, BBIJEICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbel KJIETOK: dyKapHOTHYECKass W mpokapuotndeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHUs KIETKH.

Crpoenune mnpokapuoTHueckod KieTku. KietouHas cTeHka OakTepuit UM apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crpoenre u (pyHKIIMOHHPOBAHUE dyKapHOTHUecKol kieTku. [lnasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcmopT BellecTB 4epe3
I1a3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIA (quddys3us, obnerd€éHHas nud@y3us), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomxymponunaemocts mMemOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLUTO3, (parounTo3. Dk30unTo3. KinerouHas creHka.
CrpykTypa 1 GyHKIMH KJIETOUHOM CTEHKH pacTeHH, rpuooB.

[uronmnaszma. Ilutozome. [lutockener. [IBmwkenue muToriasMel. OpraHoubl KIIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: 3HAoIazmaTudeckas cetb (DI1C), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUIMHU. B3aMMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CrpoeHue TpaHyJIspHOTO peTUKynyma. Mexanusm Hanpasnenus 6enkoeé ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHyssipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka 6enxos ¢ annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJIeTke. Bakyonu pactutenbHbIX KieTok. Kinerounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMHM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE U CIIOKHBIE MJIACTUIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJOPOIUIACTBI, XPOMOIUIACTBI, JICHKOMIACTHI  BBICIIMX
pacTeHuil.

HememOpanubie opranouzsl kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHNIOB
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Mukpotpybouku. Knerounsrii mentp. CTpoeHHME H JBWKEHHE KIYTHKOB W PECHUYCK.



Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (DYHKIHH.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PaCMONOKEHHE XPOMOCOM B HMHTep(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaThuHa — TUCTOHBIL. J{uHamuka s0epHou
06010yKU 8 MUmo3e. A0epHulii MpaHcnopm.

Knerounsle  BkitoueHus.  CpaBHHUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpauMu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpOeHHE PACTUTENbHON KIeTKI», «CTpoeHne MUTOXOHIpHUI, «Sapoy», «CTtpoeHue
MPOKAPUOTUYECKOMN KICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHMKpPOIPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi paéora «l3ydueHne CTpOeHHS KIETOK Pa3IMUYHBIX OPIaHU3MOBY.

IIpakTuyeckas padora «3yueHue CBOWCTB KIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U JAEMIa3MOJIM3a B PaCTUTEIIbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue NBIKEHUS ITUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NpeBpallieHue JHEPIUH B KJIeTKe

AccUMWISIIIMS U TUCCUMWIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPO(HBIN U reTepoTPOPHBINA. YUyacTHe KUCI0pOo/ia B OOMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespamienue AT® B oOMeHHbIX mporeccax. PepMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metabonusma. @epMeHThI, UX CTPOEHUE, CBOMCTBA U MEXAHU3M JEUCTBUSL.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. benku-akTuBaTOpHI U
OeNKU-UHTHOUTOpPBl. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUUid OT pa3IMYHbIX
(baxTOpoB.

[lepBUYHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mpornecce (poTocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
BnusiHue pa3nuuHbIX (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (HOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, xene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHS M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oose3Hei.

AdpoOHBIE OpPTraHW3MBl. JTambl YHEPreTUYECKOTOo oOMeHa. [loaroTOBUTENBbHBINA ITarl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonornueckoe okucieHue, WIK KIETOYHOE IbIXaHHWE. POlnb MUTOXOHIpUN B mpoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucautTenbHoe GocPopHInpoOBaHUE.
Ouepeuss membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomounnon ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETUIECKOTO OOMEHa.

JeMoHCTpauMu



[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYeCKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHasi padora «/3yueHue KaTaTuTHIECKON aKTUBHOCTH (PePMEHTOB (Ha IpuMepe
aMUJIa3bl WK KaTajasbl)y.

Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX.

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a.

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOXKEHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakiuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HMH@oOpMmauuu. ['eHeTHMueckuil KojA, €ro CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUUHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Ydactue TpancnoptHeix PHK B GuocumHTese Oenka. YcnoBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenuvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3aiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsuus akTHBHOCTH I'eHOB y ipokapHoT. ['unoresa onepona (®. XKako6, XK. Mano).
MonekynapHvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOIECCOB B KileTke. KieTouHblii roMeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOSHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneumwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpamuas mpancKkpunyus, pesepmasad,
unmezpasa.

BupycHsle 3a601eBaHus 4enoBeka, KUBOTHBIX, pactenuil. CI1I1/], COVID-19, conmansHsie
Y MEJUIIMHCKHE MPOOIJIEMBI.

Buoungpopmamura: unmeepayusi u anaiuz oorvuux maccusos («bigdatay) cmpyxkmyphoix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpaLun

[Toptpetsr: H. K. Konbuos, /1. . iBaHoBCKUH.

Tabmuet u cxembl:  «buocuHTe3 Oenmka», «[eHeTmueckuii Kom», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounsnii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeCccoB, mpoTekaronmx B uHTepdase. [logroroBka kietku K aeneHuto. [IpecuHTeTHuecKuii
(MOCTMHUTOTUYECKHI), CUHTETHUYECKHH W TOCTCUHTETUYCCKUU (IMMPEMUTOTHYECKUIN) TEPHOJIbI
uHTEep(da3bl.

Martpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumnkanun — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIENbHOCTh. MexaHu3m
permukanuu [IHK. Xpomocomel. CTpoenune xpoMocoM. Tenomepsl u TennoMepaza. XpoOMOCOMHBIN



Ha0Op KJIETKH — KapuOTHIl. JIUTUIOWIHBIN U TaruIOWIHBIN HaOOpHl XpOMOCOM. ['OMOJIOTHYHBIE
XpoMOcOMBI. I10710BBIE XPOMOCOMBI.

Jenenue kietkn — muro3. CTaguum MHUTO3a U MPOMUCXOJAIIME B HUX IPOLECCHL. THUIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kietkd. I[Iporpammupyemas kierouHas rubenb —
aroInTo3.

Knerounoe siapo, XpoMocombl, (QyHKIIMOHAIbHAS TEHOMUKA. Mexanuzmvl npoaughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemrka» — ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmumel u cxembl: «JKU3HEHHBI UK KIETKH», «Muto3», «CTpoeHHEe XpOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpOIpenaparsl: «MHTO3 B KIETKax KOpeIIKa
JyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHnne MuTo3a B KIETKAaX KOHUMKA KOpeIlKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U )KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KonoHuaabHbIe
OpraHU3MBlI.

B3anmocBA3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, opraHsl ¥ CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOAsIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHHs, (QYHKIMA U pacroIOKeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeI0BEKa. THUIIBI dKUBOTHBIX TKaHEW: AMUTEINANIBHAS, COCIUHUTENBHAS,
MbllIeYHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIIONIOKEHUS] TKAaHEW B OpraHax
’KMUBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pacrennii. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHBII1 1 BHyTpeHHHUI cKeneT. CTpOEHUE U TUIIbI COSIUHEHNS KOCTEH.

JIBikeHue oOpraHu3MoB. J[BHXKEHHME OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOUHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBukeHre MHOTOKJIETOUHBIX JKUBOTHBIX UM YeJIOBeKa: MbllleyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

ITutanne opranusmoB. IloriomnieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacreHusaMU. IluTaHue >XMBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOUYHOE IHILIEBAPEHHUE.
IlntaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUINEBAPUTEIBHOTO Tpakrta. lIumeBapurenbHble
xkeinessl. [InmeBapuTenpHas cucteMa 4enoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
NOBEpXHOCTh KieTku. KoxkHoe npixanue. JlpIxatenpHas MOBEpXHOCTH. JKaOepHoe M Jn€royHoe
JIpIxaHue. JIpIXaHMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHUE



CTPOCHHMs JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YelnoBeka. MexaHu3m
BEHTWISIIIAM JIETKUX y TITUI] M MICKONUTAOINX. Perynsius apixanus. [{pxarenbHbie 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema u e€ opransl. KpoBeHOCHas cucTeMa I03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjie, KpOBEHOCHBbIE cOCyAbl W KpoBb. Kpyrum KpoBooOpaileHus.
OBOJIIOIIMOHHBIE YCTIOKHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Boinenenne y opranusmoB. Beigenenue y pacteHuil. BeijeneHue 'y SKMBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeeneHus. OUibTpanus, ceKpenus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHW3Mbl pabOThl OpraHoB BbiAeneHHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICTIUTEIIBHON CUCTEMaMH. BblIeneHrne y IMO3BOHOYHBIX JKMBOTHBIX M uesioBeka. [loukw.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y 0JIHOKJIETOYHBIX OpraHiu3MoB. Copbl OaKTepuil U UCTHI
npocTeimux. 3amuTa y MHOTOKJIETO4YHbIX pacteHuid. Kyrtukyna. CpeacrtBa mnaccuBHOM u
XUMHYECKOM 3a1IuThl. DUTOHIUIBI.

3almTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBI WMMYHHUTET.
Bpoxnaéuuelii u  mpuOOpeTéHHBIN  cnenn(uUeckuid HMMMYHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

Pa3apaxxuMocTs M perynsuuss y OpraHu3MoB. PazpakuMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIIECTBA U HX
3HA4YCHHUE.

HepBHast cucrema u pedrexkTopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUsI HEPBHOM CHCTEMBI y KUBOTHBIX. OTHensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. bezycrnoBHble u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsuuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMOCBA3b HEPBHOU U
SHAOKPUHHOU cucteM. [ unmoranamo-runoduszapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHH»,
«KopueBbie cucrembl», «CtpoeHue crednss», «CTpoeHHe ITUCTOBOM IUTACTUHKMY», «TKaHU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenbHast  cucrema», «HepBHasg cucrema», «Koxa», «MplleyHass CHCTEMay,
«BpraenurenbHas cucremay, «JHIOKpUHHAsA cucTeMay, «CTpoeHue MbIb, «MMyHUTETY,
«KumeynomnonoctHsle», «CxeMa nuTaHus pacTeHHil», «KpoBEeHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOCHHE JOKIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrtema nTuny», «HepBHas cucTemMa MIIEKONMMTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHEW, PaKOBUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, KUBBIC



9K3EMIUIAPhl KOMHATHBIX pPacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJaKHbIE IperapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opynoBaHue JUIsl JEMOHCTPALMK TOUBEHHOT'0 U BO3AYIIHOIO IUTAHUS PaCTEHU, paclieIeHus
Kpaxmaia 1 O6enIKoB 1noj AeiicTBrueM (GepMEeHTOB, 000PYJOBaHHE AJISl IEMOHCTPAILIMU OIBITOB 10
U3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXaTEJIbHBIX JBWXXEHUH, MOJAENN
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOoe. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLHS, (pparMeHTalus, KIOHHPOBaHNUE.

[lonoBoe pasmuHoxkenue. IlonoBele kieTku, unum ramersl. Meiio3. Cranguum Meilosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MOJIOBbIX KIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopghozenes — oOna uz enasnvix npooaem smbpuonoeuu. Konyenyus mopghocenos u
mooenu mopgoeenesa. Ctaauu SMOpHUOTreHe3a KUBOTHBIX (Ha MpuMepe JSArymku). pobnenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. bnacmyna, munol
onacmyn. Oco6eHHOCTU APOOIEHUs MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JMCTKOB. B3anMHOe BiIMSHHE 4YacTel
Pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MHIYKIUS ). 3aKJIaJKa JIaHA CTPOEHUS 5KUBOTHOTO
KaK pe3ysIbTaT HepapXUUYeCKUX B3aUMOJEHCTBHUI reHoB. BiausHue Ha s MOpHOHATIbHOE pa3BUTHE
pa3InYHbIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuonHanbHbIl mepuoxa. Ilpsmoe u Hempsmoe
pasButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M TMO3BOHOYHBIX >KHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTpaHEHUE B MPHUPOJIE.
Tunsel pocta XMBOTHBIX. MaKTOpbl pErysilMU pocTa KUBOTHBIX M uenoBeka. Craauu
NOCTAMOPHOHANIBHOTO PAa3BUTHS y KUBOTHBIX M yesoBeka. [leprosibl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYeCKHe MPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['lamerodut u cnopodur. Meiio3 B )KH3HEHHOM LIUKJIE
pacrenuii. OOpa3oBaHue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHNe U
pa3BUTHE DPACTUTEIBHBIX OPraHW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX PAaCTEHHH.
OO6pa3oBaHue 1 Pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», « TUIBI GECHOIOr0 Pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OCHOBHBIE CTaluU OHTOreHe3ay, «IIpsimoe u HenpsAMoe pa3BuTuE», «Pa3BUTHE MalICKOT0 XKyKay,
«Pa3Butne capaHun», «Pa3zBuTue ISATymku», «/{BOMlHOE OIJIOAOTBOPEHHE Y LBETKOBBIX



pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KU3HEHHBIN UK
MOPCKOW KanycTbl», «/KU3HEHHBIN [IUKII MXay, « ) KU3HEHHBIN LUK MANOPOTHUKAY, «KW3HEHHBIN
LUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpErapaTsl SMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozeib «L{uKiT pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «M3yueHue CTPOCHHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH ITO3BOHOYHBIX
JKUBOTHBIX).

Jladoparopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopust craHOBIICHUS U Pa3BUTHUS TeHETHKH Kak Hayku. PaboTsl I'. Mengens, ['. e @pusa,
T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Pabotsr H. K. Komnbiosa, H. U.
Basunosa, A. H. bBenosepckoro, I'. . Kapneuyenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, AJJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MNPU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YHCTas JIMHUS, THOPUABI, TeHOTUN, (eHoTur. OCHOBHBIC METOIbI TCHETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHII, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpannn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. . Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIIMBAHUS.

Jla6opaTopnasi padora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MomnorubpuaHoe ckpemmBanue. [lepBorit 3aKkoH MeHens — 3aKoH e ITMHO00pa3usi THOPHUIOB
nepBoro nokoJienus. [Ipasuino nomuHUpoBanus. Bropoit 3akoH MeHaenst — 3aK0H paclleIICHUs
npu3HakoB. lluTojormyeckre OCHOBHI MOHOTHOPHIHOTO CKpelIMBaHHsS. [ HIOTe3a YHCTOTHI
ramer.

AHanmu3upyromiee  CKpemmBaHue.  [IpoMeXyTOuHBI ~ XapakTep  HacleOBaHUSI.
PacumierieHne npru3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCcKe OCHOBBI AUTUOPUTHOTO CKpPEIMBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAPYIIEHUE CLETUICHUS MEXAY F'€HaMu. XPOMOCOMHAasl T€OPHUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMorameTHbIi M rereporaMeTHbli moj. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocom. HacinegoBanne nNpu3HAKOB, CIETIEHHBIX C IMOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JAEHCTBUE T€HA.
MHoXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHbIX T€HOB. KOMILIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJOBEKAa, a TaKXKe
(bU3HONIOrMYeCcKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIMI. ['eHeTHueckne MexaHu3Mbl
CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMAPa3UT» U «XO35UH — MUKPOOHOMY.
['eHeTMYeCKUE aCIEKThI KOHTPOJIS M M3MEHEHUS] HACIEICTBEHHOW MH(OPMAINH B MOKOJICHUSIX
KJIETOK U OPTaHNU3MOB.



JleMoHCTpauMu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon MeHuemns»,
«AHanusupymllee ckpemuBanuey, «Hemnonnoe noMuarpoBanne», «CLEIIEHHOE HACIEJOBaHUE
MPU3HAKOB y Apo3oduib», «I eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Qpuiib»,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anMo1eiicTBUE T€HOBY.

Ob6opynoBanue: MOJENb JUIsl JEMOHCTpAIMM 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJIEHUS] U PACLUCIVICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CLUEIIJICHHOTO HACIEA0OBaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «po3zodumnay.

IpakTuyeckass padora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «V3ydyeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢dopmupoBaHuu (eHotuna. M3MeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NpPHU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHASI.

MonudukaronHas U3MEHUYUBOCTh. Poiib cpeapl B (hopMUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuoHHbslil psn u BapuanuoHHast kpuas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYHUBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHatuBHass W3MEHYUBOCTh. Meiio3 U MOJIOBOM MpoIlecC — OCHOBAa KOMOWHATHBHOU
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM M3MEHUYUBOCTH B CO3JJaHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IIpeJieax OJTHOTO BU/A.

MyTtarnmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CrnoHTaHHBIE W WHAYLHUPOBAHHBIE MYTallUM. SIAEpHBIE M LUTOILIA3MATUYECKHE MYTallUH.
Comaruueckne W MoJoBble MyTauud. [IpUUMHBI BO3HUKHOBEHMS MyTalnuil. MyrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psaoB B HacneacTBeHHOM wusMmeHunBoctd (H.M. BasuiioB). BHesnepHas W3MEHUMBOCTH H
HAaCJIECTBEHHOCTb.

Onuzenemuxa U 5NULEHOMUKA, POIb INUSEHEMUUECKUX (DAaKmopos 6 HACIe008aHUU U
USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoOHCTpaL UK

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel U cxembl: «Buasl HW3MEHUMBOCTHY, «MoaudukalmoHHas H3MEHYUBOCTHY,
«KomOmHaTHBHASI U3MEHYMBOCTHY, «Meio3y, «OmnogoTBopenney, «I eHeTndeckre 3a001eBaHus
yenoBeKay, «Buasl myranuii».

O6opynoBaHue: XUBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(ororpadun) )KUBOTHBIX C PA3THUYHBIMHA BUIAMU H3MEHYHBOCTH.

Jladboparopnasi pabora «lcciaemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PsAZIa U BAPUAITMOHHON KPUBOM».

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENnapaTax)».

Tema 14. I'eHeTHKA YeJi0BeKa



Kaprnotun uenoBeka. MexayHapoaHash NporpaMMa HCCIEIOBAaHMUS T'€HOMa 4YeJIOBEKa.
MeTobl U3YYCeHUS TEHETUKH YEJIOBEKA: T€HEAIOTHUECKU, ONM3HEIOBBIN, [MTOTCHETHICCKHIA,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIIpHO-reHeTuUecKuidl. COBpPEMEHHOE OIpeleIeHNe
TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yuciie ¢ momoiubto ITIP-
ananuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIE B XPOMOCOMHBIE OOJIE3HU YeJIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEJOTBPALICHUN W JICUCHHH TEHETHYECKHX 3a00JeBaHMU YelloBeKa. MeIHKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCJIEIOBAaHMM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIEeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JdeMoHcTpannn

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToapl M3YUYCHHS] TCHETUKH YEIOBEKay,
«I'eneTnueckue 3a00JI€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cestekuust OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BagsuoBa o LlenTpax mpoucxXo0XI€HUS 1 MHOTO00pa3usi KyJabTYpHBIX pacTeHuil. Posb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJ1 )KUBOTHBIX. COpT, MOpoJia, ITaMM. 3aKOH FOMOJIOTUYECKHUX
pAloB B HaciencTBeHHOM u3MeHunBoctd H. V. BaBuioBa, ero 3HaueHue i CENEKLIMOHHOMU
paboTHL.

MeTtobl ceneKIMoHHOM paboThl. MickyccTBEeHHBIN 0TOOP: MAacCOBBIN W MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McmplTaHue mpou3BoauTeneil mo moroMctBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIAa TOTOMCTBA M OTOOP MO TEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KaK WMCTOYHMK MYyTalluid Yy KYyJIbTYpHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyyenus
MCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyuenne mnonumuonnoB. BuyTpuBuaoBas rtulpuauzanus. baU3KopoicTBEHHOE
CKpelIMBaHue, Wik UHOpUIUHT. HepoacTBeHHOE CKpemuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruiogusi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHWS CENEKIIMH pacTeHUH |
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHHEe U M3YYCHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyeid sl CO3JaHMsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmEYIoOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NePCnEeKMUEHbIX MEXHOI02UIL.

JleMoHCTpauMu

IToptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JTykbsinenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.



Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTCHUID,
«3aKOH TIOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKIUN»,
«Otnanéunas rudpuamnzanus», «MyTareHes3y.

JlaGoparopHasi padora «/3yuyeHune cOpTOB KYJIbTYPHBIX PACTEHUN U MOPOJ JTOMAIIHHUX
JKUBOTHBIX.

Jlaboparopnasi padora «/3yueHrne METOZI0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOJBI M JIOCTHXKEHUS CEJIEKIIMH PACTeHHM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATENbHbIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHO/JIOTHA M CHHTETHYECKAsI OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE U TKaHEBbIE KYIbTYPHI,
MUKpPOOPTaHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHas OHOTEXHOJIOTHS: XJeOomeyeHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouomorndeckuii cuate3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

Co3naHne  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOINO  W3MEHEHUs U
KOHCTPYUPOBAHHUS T€HOMOB C LI€JIbIO MOJYYEHUsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEpKaIlIUX
HE BCTpeYaroIyecs B IPUPoae OMOCUHTETUYECKUE Ty TH.

Kiterounas mHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PaCTEHUN M >KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMaTHdeckuil sMmOpuorenes. lcmonb3oBaHue
rarjiouJIOB B CENEKUUU pacTeHuil. [lonyuenue monoknoHanouwvix awmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SAHIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. METO TpaHCIIaHTALUHU sI1eP KIETOK.
Texnonoeuu  0300posnenus,  KyIbMUSBUPOBAHUS U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCMEEHHBIX KVIbIYD.

XpOMOCOMHAsI M T€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'e€Ha U KOHCTPYHMPOBAaHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W NEPCHEKTUBbI
XpPOMOCOMHOW M TE€HHOW HH)XEHEpUH. OKOJIOTMYECKHE M JTUYECKHE MpoOIeMbl TE€HHOU
UHXECHEPUHU.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [I[P-auarnoctuka.
MeTta0oi0MHBIN aHANN3, TEHOLIEHTPUUECKUN aHAJIU3 MPOTEOMa YeJIoBeKa JJIsl OLEHKU COCTOSHUS
€ro 3/10poBbs. Mcnonabp30BaHne CTBOJIOBBIX KJIeTOK. TaprerHas Tepamnus paka. 3D-Onounnxenepus
JUIs pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUs KOMITJIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTHI TpEXMEPHOro OMONPUHTHHTA U ckadOJIUHTA IS PelIeHUsI
3a/1a4 MEPCOHATU3UPOBAHHON METUIIUHBI.

Co3naHre BEKTOPHBIX BaKIMH C LEJIbI0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIlUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL UK

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUsI».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «llonydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKceKypeust «bHOTEXHOIOTUs — BayKHEHIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO)Y.



11 KITACC

Tema 1. 3apo:kaenne 1 pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rHI

OposmononHas teopust Y. Jlapeuna. [Ipeanocsuiku BO3HUKHOBEHHS JapBUHU3MA. JKHU3HB
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuxymue cunel 3Boarouuu  BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
PasMHOKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun 3Bosronnu (CTI). HelTpanbHas Teopus SBOIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdeMoHcTpannn

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonzaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHua >KUBBIX
cyuiects (1o Jlamapky)», «Mexanu3m GopMHUpPOBaHUS IPUCIIOCOOICHUN Y PACTEHUN U )KHUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra nytemectBust Y. Jlapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pbOBI 3a cyliecTBoBaHue», «Ilopossl ronydeit», «MHoroodpasue KyabTypHBIX (GopM
KanycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIICHHS ABWXKYIIUX CHJI SBOJONMNY», «OCHOBHBIE MOJOKEHUS
CUHTETHYECKON TEOPUH IBOJIIOLIVN.

Tema 2. Mukpo3dBoonus U e¢ pe3yabTaThl

[Tomynsiuust Kak 3JeMeHTapHas eAuHula 3BomolU. COBpeMEHHbIE METOJIbl OLEHKU
TEeHETUYECKOTO pa3HO00pa3us U CTPYKTYphl nonyisiuil. I3meHnenue reHooHaa MOMYISIMN KaK
DIIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro paBHosecusa Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMU. MyTallMOHHBIA Ipoliecc.
Kom6unarusHast usmeHunBOCTh. peli reHoB — ciryyaiiHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonysinuax. D¢pdext ocHoBatens. Ipgdexm 6ymuviniounoeo eopaviwuka. Crudicenue
2eHemuyecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u manvlx nonyaayusx. Murpauun. M3omsmus  nmonmynsuuii:  reorpaduueckas
(mpocTpaHCTBeHHAs1), OroIornyeckast (pempoyKTUBHAS ).

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonnd. DopMbel eCcTeCTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIONIMHA, pa3pbiBatoluil (qu3pyntuBHbIf). IlonoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLIMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KakK pe3ysibTaT MHUKPOABOJIONUU. Bo3HHKHOBEHHE
npucnocoOaeHuit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [Ipumeps! npucrnocodaeHuii y
OpraHu3MoB: MOp(OJOrHUECKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u ctpykrypa. BumooOpazoBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onmsust — xiroueBoil (akrop BumooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajstonaTpuieckoe  (reorpauyeckoe), CHMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumutonn3anus, rudpuau3anys). JauTeabHOCTh SBOIIOLUOHHBIX ITPOLECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO Pa3HOOOpasusl.



Ponp sBomonuoHHOM Ouonornn B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApPa3sUTOB M HMX XO035eB. MexXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukon, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «llomysSIOHHas CTPYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliye CHIBI  3BOJIOLHNY,
«OKoyornyeckas M30JSALMS MOMyJsuil ceBaHckod dopenn», «l'eorpaduyeckas H3OIALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI AaypcKoit», «[lomysimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEJIAHU3M, «OKuBbIe HCKOIIaeMBIE»,
«ITokpoBUTENbCTBEHHAS! OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOKpacka KUBOTHBIXY,
«®Dusnonoruueckre agantanuny, «[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEILHOCTDHY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «Ctpykrypa Buaa B 1npupoae», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHme TPEX  BUAOB  JIAHABIIICH,
«OKoyornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL, «llomummounsr pacteHuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
IpUMepaMu pa3jINYHbIX HPUCIIOCOOJIEHUH, yydyena NTHUIl U 3Beped pa3HbIX BUIOB, repdapuu
pacTeHuid OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas paGoTa «BrIsgBIeHIEe H3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobiieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBositony. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHble GOpMBI U PUIIOrE€HETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIIOTUYECKUE METO/Abl U3yUEHHS! 3BOJIOLUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHbIe ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIpPHO-
reHeTHYecKrue, OHOXMMHUYECKHMe M  MaTeMaTH4YeCKHe METOJbl  HM3YyYEHHs]  HBOJIOILUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOSHUSI (PUIIOT€HETHUYECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O0mue 3akoHOMepHOCTH (TpaBWia) ABOMOUUU. [lpunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs 3Booninu. AnantruBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/lpeiid koHTHHEHTOB», «PenukThl», «HawanbHble CcTaguu SMOPHOHAIBLHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ 'OMOJIOTHYHBIE U AHAJIOTUYHbIE OPTraHbl», «PyIuMeHThI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIAH3e», «lJIaBHbIE HampaBJICHUS
3BOJIOIIIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOIIHI.



O6opynoBaHue: KOJUICKIUHU, repOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumoTe3sl MpOMCXOXKIEHUS >KU3HU Ha 3emse. AOuUOTeHe3 U IMaHCIepMHUS.
JloHayuHblEe TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHBIE ATarnbl HeOpraHuueckoi »Boonnu. [InanerapHas (reosioruyeckas) BOJIOLHMSL.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. U. Omnapuna, runore3a nepBudyHoro OynpoHa JIx. XonnuelHa, reHeTnueckas rumotes3a [
Mémnepa. Pubosumsr (T. Uek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTEeNnbHAass ©  a0CONIOTHAasE  TE€OXPOHOJIOTHS.
['eoxpoHoONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl oprannyeckoil sapomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIMIEHKM Kak aHajor mepBbiX Ha 3emiie cooOmiectB. Ctpomaronutsl. [IpokapuoTel u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BHICIIUX pacTeHUH. OCHOBHblE apoMOp(o3bl PACTECHHH.
Boixon pactennii Ha cyury. [losiBiieHre ciopoBbIX pacTeHU 1 3aBoeBaHie UMU cyllid. CeMEeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBI€HHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuini.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KioueBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEpUoaM: apXxel, IpoTepo30i, Majaeo30M, ME30301,
KaiiH03011. O0111as XapaKkTeprUCTUKa KJIMMaTa ¥ reoJorn4eckux npoieccon. [losiBieHue u paciseT
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YyCJOBHMsSI M BIMSHHE Ha Ta30BBI COCTaB
aTMochepsl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKHE KpU3HChl Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN Kpu3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. [IpuHIMIBI KiaccudUKanuu OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauMu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «CxeMa ombita @. Peqny, «Cxema onbita JI. [lacTepa mo m3yueHuto
caMoO3apokJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tambl OPraHUYECKON IBOJIFOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT MMyTEM CUMOHOTreHe3ay, «Crucrema )KUBOM mpupoibly, «CTpoeHue
BUpyca», «Apomopdossl pacteHmity, «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCIH,
«MHOroknaeTouHble BoAopociny, «Mxu», «llanopoTtHukn», «l'on0ceMeHHbIE pacTEHU,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPA», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunononoctusiey, «llnockue yepBu», «UneHUcCToHOrMe»,
«Pp10b1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuuby, «Mnekonurawomue», «Pa3Butue
J)KU3HU B apXxeuckoul spe», «Pa3BuTue XKU3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HHU B
Mae030MCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KaiTHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pPACTEHUH Pa3IUYHBIX OTHEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKUBOTHBIX, Yyyeja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jlaboparopnasi padora «/3ydeHHe M ONUCAHUE HCKOINAEMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTnyeckas padora «3yuenre 0coOEHHOCTEH CTPOCHUS PACTCHUH Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4ejI0BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnosaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TPEACTABICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBo uenoBeka € KUMBOTHbIMU. (CHcTeMaTHyeckoe TOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOp(oioruyeckue,
AMOpHOTOTHYECKHEe, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHuUeckrue. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JIBuoKky1ue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHoIornyecKre, conranbHbie. COOTHOLIECHHE
OMOJIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHBI (IIPOKOHCYIbI) U
paHHHE TOHTHIBI — OOIIHE MPEIKU YeIOBEKOOOPa3HBIX 00€3bsH U JIOJeH. ABCTPATONUTEKA —
JIBYHOTHE MpENKu JroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHS Opyauil Tpynaa. YenoBek
NPSIMOXOJIALINIM 1 TEpBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001l MpeoK HeaHIePTAIbCKOTO YEIOBEKa U YelIOBeKa pa3yMHOro. YelnoBek HeaHIepTalbCKui
KaK BUJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbIH COBPEMEHHOTO THUIA, JAEHHCOBCKUU
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YeslOBEKa.
MyrtanuonHsIi mporece u nonumopdusm. [lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIUs U
«a¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckne pacel. [lonstne o pace. bonbmme pacel: eBpomeouHas (€Bpaswiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHASI), MOHTOJIOMIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1o IuiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBUSM OKpYXKaromen



cpenpl. Bnusitnue reorpaduueckoil cpenbl u Apeiida reHoB Ha MOPQOJIOTHIO M (DU3HUOIOTHIO
YeJI0BEKa.

MexXIUCIUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocouuanpHple  HCCIeAOBaHUA ~ OPUPOJBI  dYenoBeKa.  VccnepoBaHue — KOIBOJIOLUU
OMOJIOrM4YECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuier uw  cxembl: «MeToasl  aHTpOINOJIOrUM», «l'OJOBHON MO3r  4YeIoBEeKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4elloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLMOHHOE [JPEBO UEIOBEKa,
«ABCTpanonuTek», «4enoBek ymenblity, «HenoBek mpaMOXOASIIU», «J{eHHUCOBCKHI YeloBeK»
«Heannepranbipy, «KpomanboHIb, «lIpeaku demoBekay», «ITambl 3BOJIONUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEeH, MPEeMETOB MATEPUAIbHON KYJIbTYpbl IPEIKOB
4yenoBeKa, penpoaykuuu (pororpadun) KapTUH ¢ MUDOIOTHUESCKUMU U OMOTIEHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (Gororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yepera 4eloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBeKa M KHUCTU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydueHue OCOOEHHOCTEH CTpOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJalTallUNA YETOBEKay.

Tema 6. JKo0J10THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxieHue U pa3BuUTHE dKosoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHbeie. MogenupoBaHue B dKOJOTUH. MOHUTOPUHT OKpPYKAIOIIEH Cpellbl: JTOKATbHBIH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOrMYecKOoe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMUECKON IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel 1 cxembl: «Paznensl sKogoruny, «MeToasl dKkoaoruny, «Cxema MOHHUTOPHHTA
OKPYKAIOIIEeH CpebD».

JladopaTopnasi padora «/3yueHrne METOI0B KOJIOTHIECKUX MCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonorudeckue (GakTopbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOMOTHYECKHEe, OwWoThueckwe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux aktopos. [IpaBuno muanmyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KoJornueckuii ¢akrop. [eficTBUe pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. oTonepuousm.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skosormueckuii ¢akrop. IlpucnocoOnenus pacteHuil K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs], BHYTPHOpraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbel opranu3zmMoB. [lonsarue o xu3HeHHOU (popme. KuzHeHHBIE (HOPMBI
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kvznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aMMOJCHCTBHH:  KOHKYPEHIIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuueckue, abpuueckue). 3HayeHHE OMOTHYECKUX B3aUMOJCHCTBHUH Ui CYILECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [[puHINI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTUUYECKHE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHbBIE», «DU3NOJIIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «DKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzmy», «Konkypenius», «Cumo1osy», «KommeHcammuzm.

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakTopoB, TepOapwul  CBETOMIOOWMBBIX, TEHEITIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOWBBIC, TEHETIOOUWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJJIEKIIHMH TETUIONI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacTEHUH,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOcAIUXcS K Turpoduram, kcepoduram,
Me30(puTaM, KOMHAaTHBIE paCTEHUS TAHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HbIX
cpenax, repbapuM M  KOJUIEKLMH pAcTeHHWH M JKMBOTHBIX, OOJaJaroluX 4YepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMBOTHBIX, YYaCTBYIOIIMX B
Pa3IMYHbBIX OMOTHYECKUX B3aUMOJEHCTBUAX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONICHUN OpPraHU3MOB K BIIHSHUIO
TEMIIEpaTypbI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
0oOUTaHUSD.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALHI



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cUCTEMa.
Posp HeomHOpOAHOCTH Ccpebl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMH BUAOB B
(bopMHPOBAHNHU MPOCTPAHCTBEHHOHN CTPYKTYPHI HOMYsAIMi. OCHOBHBIE TIOKA3aTEIH MOMYIISLNN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YUCIEHHOCTH MOmyssiuu. JuHamuka
MOMYJISIUUU U €€ peryisiuua. buoTndeckuii moTeHuuan nonysiqui. MoaenupoBaHnie JUHAMUKU
nonyisiuuu. Kpusbsle poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKo Hume BuAa. MecrooOutanue. MHoOromMepHas MOZETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuumanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEIECHUSIT W MHUrpalUil >KUBOTHBIX. buonornueckue WHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasiuuu», «Bo3pacTHble mnupamMuibsl MOONYISAHUN», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOneHnst ceMsH pacTeHUN K PacCeNeHUIO».

Tema 9. Dkos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CooOuiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue uenu u cetu. AGuornyeckue 00k 3kocucTeM. [10uBBI M HIIBI B 3KOCHCTEMAX.
KpyroBopot BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHbIE MTOKA3aTENHN IKOCUCTEMBI. buomacca u npoayKius. DKOJIOrHYeCKUe MUPaMUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiiku. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKIECCUHM U HUX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JeMCcTBUS Ha cykueccud. KimmmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpupoaHbIE 3KOCUCTEMBL. JKocucmembvl 03€p U peK. IKocucmemvl MOpel U OKeaHOos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus wmexay
AQHTPOIIOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas diopa u dayHa.
CunaHTponu3anusi ropoAckoil  ¢GayHel. buomormueckoe W  XO3MHCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6u006-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEKHBIMU IKOCHCTEMaMH. Y CTONYUBOCTH
OpraHU3MOB, TMOMYJSIUI M OSKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIoruss MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. Ix. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEH03a», «DKOCHCTEMa IMIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jecay, «DyHKIMOHANBHBIE TPYMIIBl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mmraHuWs (macTOMINHAA, JETPUTHAS)Y,
«IKOJOTUYECKAs MUPAMHIA YUCEID», «IKOJIOTHUYECKas MupaMua OMoMacch», « IKOJIOTuIecKas
nupamua sHeprun», «OdpazoBanue 6onotay, «llepBuunas cykuneccus», «BocctaHoBienue jieca
noce moxapay, « JKOCUCTeEMa 03epay, «ArpoueHo3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onvcaHue ypooIKOCUCTEMBD».

Jladoparopnasi padora «/3yuenue pa3HOOOpa3usi MEJIKUX TTOUBEHHBIX YWICHHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapHas o6ojouyka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6uocpepe. Obmactu 6uocheps u e€ cocras. Kupoe BemecTBo Orocdeps! U ero pyHKIUH.

3aKOHOMEPHOCTH cylecTBOBaHUsI Onocdepsl. OcodeHHOCTH Onochepsl Kak ro0anbHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUECKUe UKIIBI (YIaepoa, a3oTa). PATMUYHOCTS sBIIEHU B GHochepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAIa M OMOCHEPHBIX
GyHKIHIA.

JleMoOHCTpaL UK

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

Tabmuupt u cxemsl: «I'eocdepsr 3emnu», «Kpyropopor asora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopor Boabl B IpUPOJIE»,
«OcHoBHBIE OMOMBI Cymny, «Knumatudeckue nosica 3emn», «Tyaapay, «Tairay, «CMenranHbIf
necy, «lIupokonucTBeHHBIH Jiec», «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii gecy.

O6opynoBanue: repOapuu paCTeHU Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa



DKOJIOTHYECKHUE KPU3UChI W HX TpUYHHBL Bo3jaeiicTBue denmoBeka Ha Owuocdepy.
3arpsi3HeHUE BO3YIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue mousel. OXpaHa MOYBEHHBIX pecypcoB. VI3MEHEeHHE KIMMaTa.

AHTpPOIIOT€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIMIBI OXpaHbl npuponsl. Kpacueie kuuru. Oco0o
oxpansiemble pupoHble Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKUE MTAPKU.

OCHOBHBIC TIPHUHIIMITBI YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA U MPUPOABI. ParmonansHOE
MPUPOIONOIL30BaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSTHBIC TTOCIIEACTBHSI.

Pa3BuTHE METOJOB MOHHMTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemsbl, obecneyugarowue O0OCMYNn K UHDOpMAYyUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHOBbL IKOpeabUIUMayuu IKOCUCmeM U cnoco608 60pbObl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHblxX 9KOCUCTHEM.

JdeMoHcTpannn

Tabmuubr w  cxembl: «3arps3HeHue aTMocdepbl», «3arps3HEeHHe THIPOChephD»,
«3arpsi3HeHHe MoYBbI», «[lapHuKoBEIi 3 dekT», «Ocob0 oxpaHseMble IPUPOTHBIC TEPPUTOPUNY,
«Mopenu ynpaBisieMOro Mupa.

O6opynoanue: hotorpaduu oxpaHseMbIX pacTeHUN 1 )KUBOTHBIX KpacHoi kuuru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErvoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS MTPOTPAMMBI 110 OUOJIOTHH JOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCIUTATEIbHON JIEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMM, IPUHATHIMU B
oOuiecTBe MpaBUJaMH U HOPMaMHu MOBEACHUA M CIIOCOOCTBYIOT IpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBAKECHUS K 3aKOHY U MPABONOPSAKY, YEJOBEKY TpyAa M CTAPLIEMY MOKOJIEHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeKHOr0  OTHOMICHHMS] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOTro mpenMera «bHONOTHS» OTpaXkaroT
TOTOBHOCTb M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacHIMpPEHHUE KU3HEHHOTO ONbITa U OMbITa JAEITEIBHOCTH B MPOLECCE pPeain3aluyd OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

2PadsCOAHCKO20 60CNUMAHUA c(hopMUPOBAHHOCTH rpaXk 1aHCKOM MO3ULUN
0o0ydJaronerocss Kak aKTHBHOTO M OTBETCTBEHHOTO WJI€HAa POCCHICKOTro OOIIECTBA; OCO3HAHUE
CBOMX KOHCTHUTYIIHMOHHBIX MIPaB M 0053aHHOCTEH, yBaXKCHHUE 3aKOHA U IMPABOIIOPSIIKA; TOTOBHOCTh
K COBMECTHOU TBOPYECKOM JCATEIHHOCTH MPU CO3[]aHUN YIEOHBIX MPOEKTOB, PEIICHUH YUYCOHBIX
¥ TIO3HABaTENIbHBIX 3a/1a4, BBIMOJHEHUU OHOJIOTHYECKUX JKCIEPUMEHTOB; CIIOCOOHOCTH
OTIpeIeNATh COOCTBEHHYIO TMO3HIIMIO IO OTHOIIEHUIO K SBIEHUSM COBPEMEHHOM JXU3HU U
OOBSCHATH €€; YMEHHE YYHTHIBAaTh B CBOHMX ACHCTBHIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM; TOTOBHOCTh K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOT'O BBIMOTHEHUS YUEOHBIX,
MO3HABATEJIbHBIX W UCCIEAOBATEIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIMIOHEHTOB TP 00CYKJICHUH CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJEPIKaHUsI; TOTOBHOCTh K
TYMaHHUTAPHOW M BOJIOHTEPCKOM JEATEIbHOCTH;

nampuomuyeckozo eocnumanusn: CcHOPMHUPOBAHHOCTL POCCUUCKON TpakIaHCKOM
WJECHTUYHOCTH, NATPUOTHU3MA, YBAXKEHUSI K CBOEMY HApPOAY, YYBCTBA OTBETCTBEHHOCTU MEPE]
Ponunoii, ropaoctu 3a cBoit Kpai, cBOXO PoauHy, CBOM A3BIK U KYJIBTYPY, IIPOLUIOE U HACTOSIIEE
MHOTOHAallMOHAJIBHOIO Hapoja Poccuu; NEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEIUIO U
MaMSATHUKAM MPUPOIbI, JOCTUAKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IIE;
CITOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKHX YUYEHBIX B CTAHOBJICHHWE W pa3BUTHE OWOJIOTHH,
MOHUMAaHHUS 3HAYCHUS OWOJIOTMH B TIO3HAHWM 3aKOHOB TPHUPOJBLI, B JKHU3HU 4YEIOBEKa U
COBpPEMEHHOro oO0miecTBa; HACHHas YOEKIEHHOCTh, TOTOBHOCTh K CIYXEHHIO W 3allluTe
OtedecTBa, OTBETCTBEHHOCTH 32 €T0 CYAbOY;

0YX06HO-HPABCMEEHHO20 80CHUMAHUA: OCO3HAHNUE JTYXOBHBIX LIEHHOCTEH POCCHIICKOIO
Hapozaa; chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEIEHUS; CIIOCOOHOCTh
OLICHUBATh CUTYyallMI0 W NPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHUPYSACh HA MOPAIBHO-
HPABCTBEHHbIE HOPMBI M LIEHHOCTH; OCO3HAHUE JIMYHOI'O BKJIAJA B IOCTPOECHHUE YCTOWYHMBOIO



OyIylIero; OTBETCTBEHHOE OTHOUIEHHE K CBOUM PpOJUTENSIM, CO3JAaHHIO CEMbH Ha OCHOBE
OCO3HAHHOT'O IPUHSTHS LIEHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJAULIUSIMU HAPOJOB
Poccuu;

ICMemuUecKo20 60CRUMAHUA: 3CTETUUECKOE OTHOLIEHUE K MUpPY, BKIIOYAs 3CTETUKY
ObITa, HAy4YHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyJa, OOLIECTBEHHBIX OTHOIICHHIA;
MNOHUMAaHUE SMOLMOHAIBHOIO BO3ACHCTBUS KUBOM NMPHUPOABI U €€ LIEHHOCTHU; F'OTOBHOCTh K
CaMOBBIPAKEHHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH KAaYeCTBA TBOPYECKOMN
JUYHOCTHY;

duzuueckozo éocnumanua: TOHUMaHNE U pealin3alus 30POBOro U 6e30macHoro oopasa
KHU3HH (3I0pOBOE MHUTAaHUE, COOIIOACHNE TUTHEHUYECKUX MPaBWI U HOPM, cOalaHCUPOBAHHBIN
PEXUM 3aHITHN B OTJBIXA, PEryJsipHas (u3ndYecKas akTUBHOCTH), O0EPEKHOT0, OTBETCTBEHHOTO
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (H3UYECKOMY M TCHXHYECKOMY 3I0POBBIO;
NOHMMAHHE LIEHHOCTU MpPaBWJI WHIUBUAYAIbHOIO U KOJUIEKTUBHOI'O O€30MacHOIO MOBEACHUS B
CUTYyalUAX, YTPOXKAIOUIUX 340POBBIO U KU3HM JIIOJIEH; OCO3HAHUE IOCIECACTBUA U HENPUATHUS
BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS AIKOTO0JIs, HAPKOTUKOB, KypeHus);

mpy006020 60CnUmMAHUA: TOTOBHOCTb K TpYyAy, OCO3HAHME LIEHHOCTH MacTepCTBa,
TPYIOONMIO0ME; TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW M COLHMaIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTb MHHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBIIOJHATH
TaKyIO ACATEIBHOCTD; HHTEPEC K PA3IMYHBIM chepam mpodeCCHOHATLHON IS TETLHOCTH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI; TOTOBHOCTh W CHOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpA30BaHHUIO Ha
MPOTSHKEHUH BCEH KU3HU;

IKO02UYECKO20 80CRUMARUA . SKOJIOTUYECKH LeIeco00pa3HOe OTHOLICHHE K MPUPOJE
KaK MICTOYHHKY KM3HHU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS; IIOBBIIIEHNUE YPOBHS dKOJIOTMUYECKON
KYJIbTYpbl: TPUOOpPETEHHE OMbITa IUIAHUPOBAHUS TIOCTYIKOB M OIIEHKH WX BO3MOXKHBIX
HOCJEICTBUM Uil OKpY’Karolled cpesibl; OCO3HAaHUE III00AJBHOIO XapakTepa IKOJOTHYECKUX
npobiieM M MyTell UX peuieHHs; COCOOHOCTh HCIOJIb30BaTh NMpUOOpETaeMble MpU H3yYEeHUU
OMOJOTMM 3HAHUS W YMEHUS 0pHU pEIIeHHH [podsieM, CBA3AHHBIX C pPalMOHAIbHBIM
IPUPOIONOIb30BaHUEM (COONIO/IEHNE TMpaBWJI TIOBEJIEHUS B TMPUPOJE, HANpPaBICHHBIX Ha
COXpaHEHHE paBHOBECHUSI B JKOCHUCTEMaX, OXpaHy BHUJOB, SKOCUCTEM, Omocdepsl); akKTHUBHOE
HENIpUATUE JEUCTBUM, NPUHOCAILIMX Bpel OKPYXKAOIIEW NPUPOJHOW Cpele, YyMEHHUE
IPOTHO3UPOBATh HEOIATONPUATHBIE YKOJIOTHUECKUE TIOCIECTBUS NMPEeANPUHUMAEMbIX JIeHCTBUI
U TpEefoTBpalllaTh HX; HAJMYME PaA3BUTOIO DSKOJOTMYECKOIO MBIIUIEHUS, SKOJIOTMYECKON
KYJbTYpBbI, ONBITA AESATEIBHOCTH SKOJOTUUYECKON HANPABICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS
MMU B [TO3HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHON MPAKTHUKE, TOTOBHOCTH K yYacTHIO B
MPAKTUYECKOU IESITETbHOCTH AKOJIOTMYECKON HAMPABIEHHOCTH;

UeHnHocmu HAYYHO020 NO3HAHUA: c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM M OOIIECTBEHHON NPAKTHKH,
OCHOBAaHHOTO HAa JHAJOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHUPE; COBEPILIEHCTBOBAHUE SI3bIKOBOM M YU TATEIIbCKOM KyJIbTYPhI KaK CPEICTBA
B3aMIMOJICHCTBHS MEXKIY JIOAMHU W TO3HAHUS MHpPA; MOHUMaHHE CHenu(PUKU OMOJIOTHUU Kak
HAyK{, OCO3HAHHUS €€ PO B (pOPMUPOBAHMH PALlMOHATIHHOIO HAYYHOTO MBILIUICHUS, CO3AaHUI
LEJIOCTHOTO TPEJICTaBICHUS 00 OKpPY)KAIOIeM MHUpPE KaK O €JUHCTBE MPUPOAbI, YEJIOBEKAa U
oOmiecTBa, B MMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUH NpoOJieM COXpaHEHUS



NPUPOJHOTO paBHOBECHs; YOSKIECHHOCTh B 3HAUYUMOCTH OHWOJIOTHHM JUISI COBPEMEHHOMN
OUBUIJIIN3allUN: 06CCHC‘-ICHI/ISI HOBOI'0 YPOBHA pPasBUTUA MCIULMUHBI, CO3JAHUC ICPCICKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEIIaTh PEeCypCHBbIE MPOOJIEeMbl Pa3BUTHSI YEJIOBEYECTBA, MOUCKA
nyTeld BBIXOJAa M3 TJIOOATBHBIX OKOJIOTHMYECKUX TpodJieM U oOecredeHus Mmepexofa K
YCTOMYMBOMY PpAa3BUTHIO, PAalMOHAIbHOMY HCIOJIB30BAHUIO IPUPOJHBIX PECypcoB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB JKU3HU; 3aMHTEPECOBAHHOCTD B TOJIYYCHUU OHOJIOTUYCCKHX
3HAaHWH B MEJISIX TOBBIMICHHUS OOIIEH KYIbTYphl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, Kak
COCTaBHOM YacTu (HYHKIIMOHAILHOW IPaMOTHOCTH O0yYarOmIUXCsi, POPMUPYEMOUN MTPH H3yICHUN
OHOJIOTHY; TIOHUMAaHUE CYITHOCTH METOOB IO3HAHUS, UCTIONB3YEMbIX B €CTECTBCHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaiun3a W OOBSICHCHHS SBIICHUN
OKpY’Karmero Mupa M IIPOUCXOAAIIHNX B HEM I/IBMCHCHI/II\/JI, YMCHHUE NOCJIaTh 000CHOBaHHEIE
3aKIIIOYCHNUA Ha OCHOBC HAYYHBIX (1)aKTOB U HUMCIOIMUXCA MJAaHHBIX C LCJIbIKO ITOJYUCHUA
JOCTOBCPHBIX BBIBOJOB, CIIOCOOHOCTH CAMOCTOSITEIILHO HKCIIOIB30BATHE OMOJIOTMYECKUE 3HAHUS
JUIS pelleHUs] MpoOJjeM B PealbHBIX JKU3HEHHBIX CHUTYaIUsIX; OCO3HAHWE IEHHOCTH HAy4YHOU
NeSITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH NMPOCKTHYH M HCCIICOBATEIBCKYIO IESITECIBHOCTD
WH/IMBUYAJIbHO M B TPYIIE; TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHHUIO U
camMo00pa30BaHMI0, K aKTHBHOMY IOJIYYCHHIO HOBBIX 3HAHH 1O OMOJOTMU B COOTBETCTBUH C
KU3HCHHBIMHA HOTpC6HOCT$IMI/I.

B nmponecce AJOCTHUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSA O6yanOHII/IMI/IC$I
mporpaMmbl  cpefHero  oOmero  oOpa3oBaHusi y  OOYyYaroOlmIMXCSl  COBEPIIECHCTBYETCS
IMOYUOHANBHBLI UHMEIIEKM , TTPETIONATAIINH chOPMUPOBAHHOCTD:

- CAaMOCO3HAHUS, BKIFOUYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIBHOE COCTOSTHUE,
BUJICTH HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0e€;

- CaMOpEeryJlHUpOBaHMs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb, YMEHHE  MNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

- BHYTPCHHEH MOTHBAIIMH, BKIFOUAIOMICH CTpeMIICHHE K JOCTH)KCHHIO LEIH U YCIIEXY,
ONTUMU3M, NHUIITUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB, UCXoas u3 CBOUxX BO3MO)KHO0T€I>1;

- OMIIaTHUH, BKJ'IIO‘IaIOHIeﬁ CIIOCOOHOCTH ITOHUMATh OMOIHUOHAJIIBHOC COCTOAHUC IPYIUX,
YUUTBIBATE €TI0 IIPpH OCYHIECCTBJICHUN KOMMYHHUKAIIUH, CIHOCOOHOCTE K COYYBCTBUIO H
COTIEePEKUBAHUIO;

- COLIMATIbHBIX HABBIKOB, BKIIFOYAIOIINX CIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHL.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesysbTaTe u3yyeHus 6MON0rMKN Ha ypoBHE cpeaHero obuiero obpasoBaHusa y obyyarowerocs
6yayT chopmMmMpoBaHbl MO3HaBaTe/NbHble YHMBEpPCa/bHble Yy4yebHble AelCTBUA, KOMMYHUKATUBHbIE
yHUBEpPCa/bHble yuebHble AeiCTBUSA, peryfaTUBHbIE YHUBEPCAbHbIe yYebHble AeiCcTBUA.

Y obyuatoweroca 6yayT cpopmmnpoBaHbl caeayrolmne YMeHua U 4encTeumA:
1. no3HaBaTe IbHble YHUBEpPCa/ibHble yyebHble aeicTBus

6a3oevbie noz2uyeckue delicmeus:



- CaMOCTOSITENTFHO (POpPMYITMPOBaTh M aKTyaIH3HpPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- HUCIIOJIB30BaTh IIPpU OCBOCHHU 3HAHUU IMPUCMBI JIOTMYCCKOIr0 MbIINIJIICHHUA (aHaJII/I3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHUs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
HNOHITUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU HOHATUSIMH);

- ONpPENENIATh LEMH JICATCILHOCTH, 3a/aBas MMapaMeTpbl U KPUTEPUU UX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI JICATEIHHOCTH C TOCTABJICHHBIMHU IEJISIMHU;

- HCIIOJIb30BaTh OWOJIOTHYECKUE TOHATHS IUIsl OOBSICHEHHsI (AKTOB W SIBJICHUU KHBOUN
PUPOIBI;

- CTPOMTb JIOTMYECKHE pacCyKIeHUs (MHAYKTUBHbBIE, IEIYKTUBHBIE, IO AHAJIOTUH),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYMA B paCCMAaTpUBACMBbIX SABJICHUAX, (bOpMy.HI/IpOBaTI)
BbIBOJbI U 3aKJIIOUYCHU S,

- IPUMCHATH CXCMHO-MOZACIIBHBIC CPEACTBA MJIA MPEACTABICHUA CYIICCTBCHHBIX CBsI3El U
OTHOILICHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

- pa3pabaThIBaTh IIaH PEUICHHUS TPOOJIEMBI C YYETOM aHAIIN3a UMEIOIINUXCSI MATEPUATBHBIX
U HEMaTepPUAIIbHBIX PECYPCOB;

- BHOCHUTBb KOPPCKTHUBLI B ACATCIBbHOCTH, OCHUBATHL COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIbHOCTH,

- KOOPJHWHHUPOBATh U BBINOJHATH PA0OTy B YCIOBUSX pEaJbHOr0, BUPTYaJIbHOIO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIieM;

0a3zoevie uccnedosamenvcKue 0elUcCmeust.

- BJIaJICTh HaBBIKAMH Y4€OHO-HCCIIEeI0BATENILCKON U TPOEKTHOM J1eATeIbHOCTH, HABBIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MO3HAHUS;

- MCIIOJIB30BAaTh PA3JIMYHBIC BUAbI ACATCIBHOCTH I10 IMOJYYCHHIO HOBOI'O 3HAHHA, €TO
MHTEPIIpETAllUY, MPEoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CcO31aHun y‘~I€6HI:vIX " COLMAJIBHBIX ITPOCKTOB,

- (hopMUPOBATH HAYYHBIN THIT MBITIUICHUS], BIAJACTh HAYIHONW TEPMHUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

- CTaBUTHh M (HOPMYIHUPOBATH COOCTBEHHBIE 33/la4ll B 00pa30BaTENbHON ACSITENLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- BBISBIATh NMPUYHMHHO-CIEJACTBEHHBIE CBSI3M W aKTYalH3UPOBaTh 3a7ady, BBIABUTAThH
THUIIOTE3Y €€ PCIICHUSA, HAXOJAUTh apryMCHTHI AJId JOKA3aTCJIbCTBA CBOUX YTBep)K)IeHHﬁ, 3a1aBaThb
IapaMeTpbl U KPUTEPUU PEILICHUS,

- AQHAJIM3UPOBATH IIOJYUCHHBIC B XOJAC PCHICHUA 3adadd peE3YIbTaThbl, KPUTHUYCCKHU
OLCHUBATh UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHUEC B HOBBIX YCIIOBUAX;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

- OCYHICCTBJIATH HeHeHaHpaBHeHHBH\/'I IMMOUCK MEpCHOCAa CPCACTB U CHOC060B I[eﬁCTBH;I B
po(hecCHOHATLHYIO CPey;

- yYMeThb TNEPEHOCUTh 3HaHUS B T[O3HABATEIbHYI0O M TPAKTHYECKYIO0 00IacTH
KU3HEIEATCITLHOCTH;



- YMETb HMHTETPUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX 00JIAacTel; BBIABUraTh HOBBIE
Uled, NpeayiaraTh OpPUTMHAIBHBIE MOAXOABI M PpEIICHUs, CTaBUTh NPOOJIEeMbl M 3a/ayH,
JIOTTYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHNUS;

paboma c ungpopmayuei.

- OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHPOpPMALUHU (TEKCTe yuyeOHOro mocobus,
HAY4YHO-TIOMYJISIPHON JIUTEpaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pPa3lIUYHBIX BHUJIOB U (HopM
IPEJCTaBICHUS, KpPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEYUBOCTb;

- (opMyIMpOBaTh 3aIpPOCHl U MPUMEHATH PA3IMUYHbIE METOJbl IPU IOHCKE U O0TOOpe
O6uonornyeckoit nHMGopMaIK, He0OXOAUMOM AJISl BHIOJHEHUS y4eOHBIX 3a/1a4;

- IPUOOPETaTh OMBIT MCIIOJIB30BAaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

- CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeacTaBiIeHUs OHOIOTHYECKOU
uH(popMainu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH H JIP.);

- WCIOJb30BaTh HAy4HbBIN SI3bIK B KauecTBE CpeJCTBa MpH paboTe ¢ OMOIOrHYEeCcKOMH
uHpopMaLrell: IPUMEHATh XUMHUUYECKHe, (PU3UYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

- BJAQJCTh HaBBIKAMHM pACIO3HABaHUS W 3alMTHl HH(pOpMaruu, HHGOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH;

2. KOMMYHHUKAaTHBHbIe YHUBePCAJIbHbIE YUeOHbIe el cTBUA

obwenue.

- OCYILIECTBJIATh KOMMYHMKAIIUU BO BCeX cpepax >KU3HU, AKTUBHO y4acTBOBATh B JIHAJIOTe
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKIEHHSI OTHOCUTEIIBHO BBIMIOJHEHMSI NPEUIaracMod 3aJaud, YYWUTHIBaTb HHTEPECH U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAora UIIH TUCKYCCHH);

- pacro3HaBaTh HeBepOaIbHBIE CPENCTBA OOIIEHHUSA, MOHUMATh 3HAYEHUE COLIMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallUl, YMETh CMr4aTh KOHQIUKTHI U
BECTH MEPErOBOPHI;

- BJIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIIEHUS U B3aMMOJEHCTBUS, TOHUMATh HaMEPEHUS
JPYTuX JOAEH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

- pa3BEepHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

COBMECMHAsA 0eAMenbHOCY.

- IOHUMAaTh U UCMOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U UHAUBUAYAJIbHON pabOThI pu
pelieHnn OMOJI0rHYecKoi MpobdieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

- BBIOMpaTh TEMaTHKy U METO/bl COBMECTHBIX JCHCTBUI C Y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

- IPUHMMATH IIEJIM COBMECTHOM JAESTEIBbHOCTH, OPraHW30BbIBATH U KOOPAMHHUPOBATH
JIEHCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAENIATh POJIA C Y4€TOM MHEHUN
YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU pabOTHI;



- OIICHMBATh KAY€CTBO CBOETO BKJIAJ1a M KaXKIOT0 yYaCTHUKA KOMAH bl B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

- IIpeaJaratb HOBbIE MPOEKTHI, OLICHUBATh UJIEU C MO3UI[UU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYILECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaxKeHHE, ObITh MHUIIUATUBHBIM;

3. pery/iiTUBHbIE YHHBepcaJIbHbIe YUueOHbIe JeliCTBUS

CaMoOpZaHu3auuA .

- HCMOJb30BaTh OHMOJOTMYECKHE 3HAHHS JIsS BBISIBICHHS NPOOJieM W UX pELICHUS B
YKU3HECHHBIX U YYeOHBIX CUTYaIIUAX;

- BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEIEBBIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX
JICUCTBUAX M IOCTYNKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpYXarOIIHX;

- CAMOCTOSITEJILHO OCYIIECTBIISITh MTO3HABATENBHYIO JEATEIbHOCTD, BBIABIATH MPOOIEMBI,
CTaBUTh U (GOpPMYyIUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENIbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYaLHIX;

- CAMOCTOSITENIbHO COCTABIIATH IIAH PEIICHHUs MPOOIEMBI C yYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPENOYTCHHI; 1aBaTh OLICHKY HOBBIM CUTYAIIUsIM;

- paciIupsATh paMKH y4€OHOIro NpeAMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHU;

- JIeJlaTh OCO3HAHHBINA BBIOOP, ApryMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

- OLICHUBATh MIPUOOPETCHHBIN OTIBIT;

- ctoco0CcTBOBATH (HOPMUPOBAHUIO U TIPOSBICHUIO IIMPOKOH SPYIUIIUU B PA3HBIX 00JIACTIX
3HaHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb;

CAMOKOHMPOND '

- J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESITEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

- BJIaJIETh HaBbIKaMU [103HABATEJIbHOMN pe(IEKCHH KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBHI
Y MBICITUTEJIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUISL OLIEHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

- OLICHUBATh PUCKHU U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKEHUIO;

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHAIU3E PE3YJIbTATOB JAEATEIbHOCTH;

npunamue ceda u Opy2ux;

- IPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB JAESITEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIHOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYrOro YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

B cootBerctBuu ¢ TpeboBanusmu @I'OC COO mpeaMeTHbIE pe3ysIbTaThl M0 y4eOHOMY
npeamery «buonorusy (yriryOaeHHbIH YpOBEHb ) BKIIIOUAIOT TPEOOBAHMS K PE3YJIbTaTaM OCBOCHUS
0a30BOT0 Kypca ¥ JIOMOJIHUTEIIBHO 00€CTIeYnBAOT:

1) cpopmMHupOBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (OPMHUPOBAHUHN COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B IMO3HAHHUHM 3aKOHOB
OpUPOABl W PEIIEHHUM JKU3HEHHO BAXKHBIX  COLMAIBHO-ITHUECKUX, HSKOHOMHYECKHUX,



HKOJIOTHUECKUX MpPOOJEM 4YEIIOBEUeCTBa, a TAaKKE€ B PEIICHUH BOIPOCOB PALMOHAIHLHOTO
IPUPOJONOIb30BAHNSA; B (OPMHUPOBAHUU LIEHHOCTHOI'O OTHOLIEHHS K HPUPOAE, OOILECTBY,
YEIIOBEKY; O BKIIAJC POCCHIMCKIX U 3apPYOEIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

2) yMeHHe BIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAaHUH, KOTOpast BKIIIOYAET:

OCHOBOIIOJIAralonIfe OMOIOTUYECKHE TEPMUHBI U TIOHATHS (KU3Hb, KJIETKA, TKaHb, OPTaH,
OpraHu3M, BHJ, MOMYJALHUsA, 3KOCHCTeMa, OMOLEHO3, Ouocdepa; MeTaOOIU3M, TOMEOCTa3,
KJICTOYHBIi MMMYHHUTET, OMOCHHTE3 OenKa, OHMONMOIUMEpHI, IUCKPETHOCTb, CaMOPETYJISAIHS,
CaMOBOCIIPOU3BE/ICHNAE, HACJIECICTBEHHOCTh, HW3MEHYMBOCTb, DJHEPrO3aBUCUMOCTb, POCT U
pa3BUTHE);

ouosornueckre Teopun: kierounas teopus T. llIBanmna, M. lllnetinena, P. Bupxosa;
KJIOHAJIbHO-ceNeKTUBHOro ummyHutera II. Dpnux, WM. MeuHukoBa, XpoMOCOMHasi Teopus
HacsencteeHHocTy T. Moprana, 3akoH 3apoaslesoro cxoacrsa K. bapa, a3BomonnonHas teopus
Y. JlapBuHa, CUHTETHYECKasi TEOPHs IBOJIIOLMH, Teopus aHTponoreHesa Y. JlapBuHa; Teopus
6uoreonenoza B.H. CyxaueBa; ywyenus H.M. BaBunoa — o LleHTpax MHOroo6pasus u
IIPOUCXOXKIECHUS KyJIbTYpHbIX pacTeHuii, A.H. CeBepiioBa — 0 myTAX ¥ HaPaBJIEHUSAX IBOJIIOLINH,
B.1. Bepnanckoro — o 6uocdepe;

3aKOHBI (eIMHOOOpa3usi MOTOMKOB IIE€PBOIO IIOKOJIEHUS, PACIIEIUIEHHUsS IPU3HAKOB,
HE3aBHCHMOTI'0 HAcJIEeA0BaHUs NpU3HAKoB ['. MeHzelns, CLIeINIEHHOr0 Hace10BaHus IPU3HAKOB U
HapyleHus cuerieHuss reHoB T. MopraHa; TOMOJIOTMYECKHX psAJOB B HACIEACTBEHHOU
n3meHunBoct H.M. BaBunoBa, reHermdeckoro paHoBecus JIx. Xapaum u B. BaitnOepra;
3aposapiieBoro cxozacTsa K. bapa, Ouoreneruueckoro 3akona 9. I'ekkenst, @. Mromepa);

IPUHIUNBI (YUCTOTHI raMeT, KOMILJIEMEHTapHOCTH); npaBuia (MuHumyma lO. JIuGuxa,
HKOJIOTMYECKON MHpaMuAbl 4Yucel, OMoMacchl M SHEPruu); rumoressl (koauepBaTHo A.M.
Onapuna, nepsuyHoro Oyiabona J[x. Xonaelina, Mukpocgep C. @okca, pudosuma T. Yek);

3) BiageHue cucTeMOM 3HaHMW OO0 OCHOBHBIX METO/JAaX HAay4YHOTO IIO3HAHUA,
UCTOJIb3yeMBbIX B OMOJOIMYECKMX HCCIEIOBAaHMAX >KUBBIX OOBEKTOB M IKOCHCTEM (OMHCaAHHE,
U3MEepeHue, MpOBEJEHUE HaONIO/EHUI); croco0aMu BBISIBIEHHUS U OLEHKM aHTPONOTEHHBIX
W3MEHEHUH B IPUPOJIE;

4) yMeHMe BbLICTATh CYLECTBEHHbIE IPU3HAKY:

CTPOEHMS BUPYCOB, KJIIETOK IIPOKAPHOT U DYKAPUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BUJIOB, OMOT€OIIEHO30B, YKOCUCTEM U OMOC(EpHI;

CTPOEHHMSI OPraHOB M CHUCTEM OpPraHOB PAacCTEHMM, >KMBOTHBIX, YE€JIOBEKa; IPOLIECCOB
KU3ZHEJEATEIIbHOCTH, TPOTEKAIOIIUX B OPraHU3Max pacTeHHH, )KUBOTHBIX U YEJIOBEKa;

OMOJOTMYECKHX TMpOIlecCOB: oOOMeHa BemiecTB (Merabonusm), UHGOpMAIUU U
IpeBpalleHus] IHepruu, Opo’KeHus, aBTOTPOGHOrO M TeTepOoTPO(PHOro TUIIOB MUTAHUS,
doTrocuHTe3a M XEMOCHMHTE3a, MHUTO3a, Meio3a, raMmeroreHe3a, OSMOpHOreHe3a,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHMS, WHIUBUAYAIbHOIO pAa3BUTUS OpraHu3Ma
(oHTOreHe3a), B3aMMOJEHCTBHS T€HOB, TeTepo3Mca; IEHCTBUH HMCKYCCTBEHHOro 0TOOpa,
CTaOUITM3HPYIOLIETO, IBUXKYILETO M Pa3pbIBAIOIIET0 €CTECTBEHHOIO 0TOOpa; allIoNaTpU4ecKoro
U CHUMIATPUUYECKOr0 BUA000pa30BaHMs; BIMSHUSA JBUXKYIIUX CHJI DBOJIONMHA Ha TE€HO(OHI
MOMYJISILIMK; MPUCTIOCOOTIEHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeJOBaHMs HAIPaBIICHUN
IBOJIIOLIMK; KPYTOBOPOTA BELIECTB M ITIOTOKA SHEPTUU B DIKOCHCTEMAX;

5) yMeHue ycTaHaBJIMBAaTh B3aUMOCBSI3U MEXKIY CTPOCHHEM U (QYHKIUSMH: OPTaHOMIOB,
KJIETOK pa3HbIX TKaHEW, opraHaMM M CUCTEMaMHU OpPraHOB y PacTE€HUH, )KUBOTHBIX M YEJIOBEKa;
MEXIy JTanaMyd OOMEeHa BEILECTB; ATallaMH KJIETOYHOIO LMKJIA U KU3HEHHBIX IUKJIOB
OpPraHU3MOB; dTanaMu MOPHOHAIBFHOTO PA3BUTHS; TEHOTHIIOM U (DEeHOTHUNIOM, (PEHOTHUIIOM U
(bakTopamMu cpelbl OOMTaHUS; MPOLECCaMH 3BOJIOLMHU; JBHKYILMMH CHJIAMH aHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM U IMPUCTIOCOOICHUSIMHI K HUM OPTaHU3MOB;

6) yMEHUE BBISABIATH OTJIMYUTENIbHbBIE MPU3HAKU KUBBIX CHUCTEM, B TOM 4YHCJE I'pUOOB,
pacTeHHi, )KUBOTHBIX U YeJIOBEKa; MPUCIIOCOOICHHOCTh BUIOB K Cpeie OOUTaHNUs1, a0MOTHYECKUX



U OMOTHMYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€H OpraHM3MOB B COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTH;

7) yMeHUE UCTI0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOrMYECKYIO TEPMUHOIOTHIO
U CHMBOJIMKY U1 JIOKa3aTelbCTBA POJCTBA OPraHMU3MOB PA3HBIX CUCTEMAaTHYECKHUX TPYIII;
B3aMMOCBSI3M OPraHM3MOB U CpeAbl OOMTaHUS; €IMHCTBA YEIOBEYECKUX pPac; HEOOXOAUMOCTH
30pOBOr0 00pa3a JKU3HU, COXpPAHEHUs pa3HOOOpa3Msi BUAOB U HKOCUCTEM, KaK YCJIOBUSA
COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

8) yMeHue pemiate IOMCKOBbIE OWOJOTMYECKUE 3a7aud; BbISABIATh IPUUMHHO-
CJICZICTBEHHBIC CBSI3U MEXAY HCCIEIyeMbIMH OHOJIOTMYECKUMH OOBEKTaMH, MPOLECCAaMHU U
ABJICHUSIMU; J€JIaTh BBIBOJBI U IIPOIHO3BI HA OCHOBAHUH IIOJIyYE€HHBIX PE3YyJIbTATOB;

9) ymeHue BbIIBUTraTh TUIIOTE3bI, NPOBEPATH HUX HKCIEPUMEHTAIbHBIMU CPEJICTBAMU,
bopMynupys 1elb UCCIeI0BaHNs, aHAIM3UPOBATh OJIYUEHHBIE PE3Y/IbTaThl U JI€JIaTh BHIBOJIBI,

10) mpyHUMATh ydacTUe B HAYYHO-HCCIIEOBATEIHCKON paboTe 10 OMOJIOTHH, IKOJIOTHU U
MeIuIUHe, NPOBOJUMOI Ha 0a3e LIKOJBHBIX HAyYHbIX OOIIECTB U IYOJMYHO IPEICTaBIATh
MOJTyYECHHBIC PE3YIIbTAThl HA YUEHUYECKUX KOH(PEPEHIHMSIX Pa3HOTO YPOBHS;

11) yMmeHue OLIEHMBaTh STHUYECKUE ACHEKTbl COBPEMEHHBIX HCCIEJI0BaHU B 00JacTH
OMOTEXHOJIOIMH U TEHETUYECKUX TEXHOJIOTHH (KJIOHUPOBAHHE, UICKYCCTBEHHOE OIUIOJ0OTBOPEHHUE,
HalpaBJIeHHOE U3MEHEHNE T'€HOMA U CO3/1aHue TPAHCTEHHbBIX OPraHU3MOB);

12) ymeHnne MOTHBHpPOBATH CBOI BHIOOp Oyayliel mpoecCHOHATBHOW NEeSTeTbHOCTH B
o0nactu OUOJIOTUHM, MEIUIMHBI, OMOTEXHOJOTMH, IICUXOJIOTUH, 3KOJOIMH, BETEpUHAPUH,
CEJIbCKOT0 XO3SMCTBA, MUILEBOM NPOMBIIUIEHHOCTH; YIIyOJsTh IO3HABaTEJbHBIM HHTEpEC,
HalpaBJICHHbI Ha OCO3HAaHHBIH BBIOOP COOTBETCTBYIOLIEH IMpodeccud U MPOJOJIKEHUE
OMOJOrM4YecKoro 00pa30BaHUSl B YUPEKICHUSX CPEAHEr0 MNPO(PECCHOHAIBHOIO U BBICIIETO
o0Opa3oBaHusl.

IIpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonormsi» B 10 kJacce
OTpaXkaroT:

- c(OPMHUPOBAHHOCTb 3HAHUI O MeCTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(OopMHUPOBAHNHY €CTECTBEHHO-HAYUYHOUM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUU
npo0JeM palnoHaIbHOTO IPUPOJIONIOIB30BaHMS, O BKJIA/1€ POCCUHCKUX U 3apyOeKHbBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

- BJIaJIeHHE CUCTEMOW OMOJIOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATraloIHe
OMOJOTHYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboJu3M, rOMeocTas,
CaMOperyJsiys, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
Oouonoruueckue teopun (kinerouHas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacleacTBeHHOCTH T. Moprana), yuenus (H.M. BaBuioBa — o meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOIO MMOKOJIEHMS], PACIIEIJIEHHUS], YUCTOTHI TaMET, HE3aBUCUMOT0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKHX PSAIOB B HaciencTBeHHOW wu3mMeHunBocTH H.M. BaBunoma), mnpuHIMIGBI
(KOMIUIEMEHTApHOCTH);

- BJIaJICHE OCHOBHBIMU METOaMH HAyYHOT'O TIO3HAHUS, UCTIOJIb3YEMbIX B OMOIOTHUECKUX
UCCIIEIOBaHMSX JKUBBIX O0BEKTOB (OMHCaHUE, U3MEpEHHEe, HaOI0IeHNE, SKCIIEPUMEHT);

- YMEHHUE BBIJENATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U 3YKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTAaHOB U CUCTEM OPraHOB PACTEHMI, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, ’KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIIeCcTB (MEeTa00IM3M), IPEBPAIECHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a K XEMOCHHTE3a, MUTO34a, Mei03a,
raMeToreHesa, sMOpuUOreHesa, MOCTAMOPHUOHAIBHOTO pa3BuTHs, Pa3MHOKEHHUS,
MHAVBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUS T'€HOB, I'eTEpO3HUCA,
HCKYCCTBEHHOTO 0TOOPA;



- YMEHHE YCTAaHABJIMBATh B3aWMOCBS3H MEXAY OPraHOMIAMH KJIETKU U MX (YHKIMIMHU,
CTPOCHHUEM KJIETOK PAa3HBIX TKaHEH M UX (QYHKIUSMH, MKy OpraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHOB M HX
(GYHKIUSAMEU, MEXKIy dTallaMd OOMEHAa BEIIECTB, ATAllaMH KIECTOYHOTO IHKJIA M YKHU3HCHHBIX
IUKJIOB OPTraHU3MOB, J3TalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
dbeHoTunom u pakTopamMu CpeJibl OOUTaHNUS,

- YMEHHE BBISBIISITH OTIIMYUTEIIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHHUH,
KUBOTHBIX U Y€JIOBEKA;

- YMEHHE UCTOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOIOTHIO
Y CUMBOJIMKY JUISI JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

- yMEHHE peuarb OWOJIOTMYECKHE 3a/lauM, BBISBISATH HMPUYMHHO-CIECICTBEHHBIC CBS3U
MEXTy UCCIIeyEMBbIMU OMOJIOTHYECKUMH TPOLIECCAMU U SIBIICHHUSIMH, JIEJIaTh BHIBOBI U TPOTHO3BI
Ha OCHOBaHMH IOJTyYSHHBIX PE3YIIbTAaTOB;

- YMEHUE BBIMOJHATH JJAOOPATOPHBIC U MPAKTHYECKUE PAOOTHI, COOMIOAATH MPaBUIIa MPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

- YMCHHE BBIJBUTaTh TUIOTE3bI, MPOBEPATh HMX 3KCICPUMEHTAIBHBIMU CpPEICTBAMH,
bopMyupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3YIIbTATHI U JIEJIaTh BHIBOJIBI,

- YMEHHUE Y4acTBOBATh B y4eOHO-UCCIIEAOBATEILCKOM PaboTe MO OMOJIOTHH, YKOJIOTHH U
MeIUIuHe, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

- YMEHHE OIICHWBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIIEJJOBAaHUN B OOJACTH
OMOJIOTMM W MEIUIUHBI (KJIOHMPOBaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIlpaBJICHHOE
U3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

- YMEHHeE OCYILIECTBIATh OCO3HAHHBIN BEIOOp Oyy1iei npodeccuoHanbHOM AeATeNbHOCTH
B o0nacth OHWOJOTMH, MEIWIWHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA,
NUILEBOM TMPOMBILIUIEHHOCTH, YIJIyOJIsATh IIO3HABAaTENIbHBIM HWHTEpEC, HaNpaBICHHbIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH TpodeccHH W MPOAODKEHHE OHOJIOTMYECKOTro
00pa30BaHUs B OpraHU3aLUsAX CPEeTHEro MPOo(eCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

IIpenmeTHble pe3ynbTaThl OCBOEHUs! yueOHoro mnpeamera «buonormsi» B 11 kJacce
OTpaXkaroT:

- c(OPMHUPOBAHHOCTb 3HAHUI O MeCTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
paloHaIbHOIO IPUPOIOTIONIB30BaHMS, U B (YOPMUPOBAHUU IIEHHOCTHOTO OTHOIIIEHHUS K IPUPOJE,
00IIeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX M 3apyOeXHbIX YUeHBIX-OHMOJIOTOB B pa3BUTHE
OHOJIOrnH;

- YMEHHUE BJIaJIeTh CUCTEMON OMOJIOTHYECKUX 3HAHUN, KOTOpask BKIIOYAET ONpEIesICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloumMxX OWOJIOrMYEeCKUX TEPMHUHOB W TOHATHH (BHI,
sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTeTHUecKas Teopus s3Boironuu), yueHus (A.H. CeBeproBa — 0 MyTsSX M HamnpaBICHHIX
sBomtonnu, B.U. Bepuazackoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTO paBHOBecus J[. Xapau u
B. Baiinbepra, 3apoasimeBoro cxoactBa K.M. boapa), mpaBuna (Muammyma FO. JInbOuxa,
HKOJIOTMUYECKOM MUpaMUIbI SJHEPTUHN ), TunioTe3sbl (Tunote3a «mupa PHK» V. 'unbepra);

- YMEHHUE BJaJeTh OCHOBHBIMH METOJAAMHM HAYYHOT'O MO3HAHMS, HCIOJNb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHHSI U OLIEHKH aHTPOMNOICHHBIX W3MEHEHUN B
IIPUPOJIE;

- YMEHHE BBIACIATH CYILIECTBEHHbIE MPU3HAKU: BUAOB, OMOTEOIICHO30B, IKOCHCTEM U
ounochepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOrOo 0TOOpa,
AJJIONATPUYECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHusl, BIUSHUS IBHKYIIUX CHII 3BOJIOLUU



Ha TeHO(OH]| MOIMYJSALUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPTHH B SKOCUCTEMAX;

- YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY MPOLECCAMH HBOJIOIUH, IBIKYIIUMH
CHJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

- YMEHHUE BBISBISTH OTIMYUTENbHBIC MPU3HAKU >KUBBIX CHCTEM, MPUCHOCOOIECHHOCTH
BUJIOB K cpejie 00uTaHus, aOMOTHYECKUX U OMOTHYECKUX KOMIOHEHTOB 9KOCHCTEM, B3aMOCBSI3ei
OpPraHU3MOB B COOOIIECTBAaX, aHTPOINOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

- YMEHHE UCTOJIb30BATH COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO
U CHMBOJIMKY Ui JOKa3aTelbCTBAa POJCTBA OPraHM3MOB PAa3HBIX CHUCTEMATHUECKUX TPYII,
B3aMMOCBSI3M OPTraHU3MOB U Cpebl OOMTAHWsS, CIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUs] MHOro00pa3zus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI HMPUPOJIBI U
YeJI0BEYECTBA,

- YyMEHHE pelaTh OMOJIOTUYECKUE 3a/1aYH, BBISBISATH NMPUYMHHO-CIICJCTBEHHBIC CBS3U
MEXTy UCCIIEyEeMBbIMU OMOJIOTHYECKIMH TPOLIECCAMU U SBJICHHUSIMH, JIEJIATh BBIBOJIBI M TIPOTHO3BI
HA OCHOBaHMH MOJTYYECHHBIX PE3YIbTaTOB;

- YMEHHE BBINOJIHATH JA0OPATOPHbIE U MPAKTUYECKUE paboThl, COOII0AATh MIpaBuiia Ipu
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

- YMEHHUE BBIJIBUTaTh THUIIOTE3bI, MPOBEPSATh HMX OKCICPUMEHTAIBHBIMH CPEICTBAMHU,
dbopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MOJIYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

- YMEHHUE Y4acTBOBATh B y4eOHO-MCCIEAOBATEIBCKOW padoTe MO OMOJIOTHH, YKOJOTHH U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJUYHO MPEACTABIATh
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

- YMEHHUE OIIEHHBATh THUMNOTE3bl U TEOPHUH O MPOUCXOXKIACHUU >KU3HU, YEIOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpallleHUs II100aIbHbBIX
U3MEHEeHu# B buocdepe;

- YMEHUE OCYIIECTBIISTH OCO3HAHHBIN BBIOOp OyayIel mpodeccuoHaIbHOM AesITeTbHOCTH
B o0mactu OWONOTMM, DKOJOTHH, MPHUPOAONOIB30BAHUS, MEIUIUHBI, OWOTEXHOIOTHUH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBIIIJICHHOCTH, YTIYOIsATh
MO03HABATENbHBIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOLIEH Mpodeccuun
U TPOJIOJKEHNE OMOJIOTUYECKOT0 00pa30BaHMs B OpPraHU3aIUsIX CPEIHEro MpodhecCHOHaTEHOTO
U BBICIIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ HaumeHoBaHue pa3/iejioB U TEM MPOTPAMMBbI
Bcero yacos o0pa3oBaTe/ibHbIE PeCypchbl
1 [ToBTOpCeHUE MaTepuaa 8
2 buonorus xak Hayka 1
3 JKuBble cucTeMBbl U UX U3y4YCHUE 2
4 buonorus knerku 2
5 XuMUYecKasi OpraHu3aIusl KICTKH 8
6 Crtpoenue 1 GyHKIMU KIETKU 10
7 OOMeH BemecTB U NPEeBpaIeHHE YHEPTUHU B KIIETKE 7
8 Hacnencreennas undopmarus u peanusaius e€ B 10
KIIETKE
9 JKU3HEHHBIN [IUKIT KIETKA 4
10 Crpoenue U pyHKIIUM OpraHU3MOB
11 PasMHOkeHHME U pa3BUTHE OPraHU3MOB 11
12 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 1
W3MEHUYUBOCTH OPTaHU3MOB

13 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
14 3aKOHOMEPHOCTH U3MEHYMBOCTH 5
15 I'eneTuka yenoseka 4
16 Cenekuust OpraHu3MOB 5
17 buoTtexHonorust u CHHTETHYECKAss OMOTIOTHUS 5

102

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KITACC

Ne HauMeHoBaHue pa3iesioB M TeM IMPOrPaMMBbI DaexTponnbie (UnppoBLIe)
n/n o0pa3oBaTebHbIE PeCYpChI
Bcero yacos
1 3apokJIeHUE U pa3BUTHE IBOJIOLMOHHBIX MPEACTABICHUI B OUOIOrun 4
2 MuUKpO3BOIIOLHNS U €€ Pe3YIbTaThI 14
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3eMIle 15
5) [IpoucxoxaeHue 4ea0BeKa — aHTPOIIOT€HES 10
5 DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX OPTaHU3MOB U 3
HAJOPTaHU3MEHHBIX CUCTEM C OKpYXKalollei cpenoi
Opranusmsl 1 cpesia 0OOUTaHUS 9
DKOJIOTHS BUJOB U MOIMYJISIIIUI 9
DKOoJ0TrUs COOOIECTB. DKOJIOTUYECKUE CUCTEMBI 12
10 buocdepa — rinobanbHast skocucTema 6
11 UYenoBek u OKpyKaromas cpeaa 6
12 PesepBHoe Bpems 8
102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

DNeKTpOHHBIE IUPPOBBIE

Ne
o/ Tema ypoka Bcero 00pa30BaTEIbHbIE
4acoB pecypcebl

1.  HOT Ne 3-26-2022.
B3aumocBsI3p 4acTeli MHOTOKJIETOYHOrO OpraHu3ma. TKaHu, OpraHbl M CHCTEMBI
opratoB. OpranusM Kak euHoe Lejoe. 'omeocras. !
TkaHM JKMBOTHBIX M 4eJNOBEKAa. THUNbl JKUBOTHBIX TKaHEH: SIUTEIUAIbHA,
COCMHUTENIbHASA, MbIlIeYHass, HepBHass. OcoOEHHOCTHM CTpOoeHHs, QYHKIMA U
pAacmoJIOKEHUS TKAHEN B OpraHax >KMBOTHBIX U YEJIOBEKA.

2. OprasHbl 4 CHUCTEMBl OPTaHOB XUBOTHBIX M 4enoBeka. DyHKIHMM OPraHoB M CHUCTEM
OpTraHOB.
Anmapar omopsl W JBWKEHHS Yy uenoBeka. CTpOeHUE W THUIIBI COSTUHEHUS KOCTEH. !
Mpieunas cuctema yenoBeka. Pednexe. CkeneTHbie MBI U UX paboTa.

3. | Otrmensl MUIIEBApUTENBHOTO TpakTa. [lumeBaputenbHbie sxenesbl. [lunieBapuTenbHas
CHUCTEMA YEJIOBEKa.
JpixaTenbHas cucTema 4yenoBeka. Perymsmus npixanus. JprxareabHbie 00BEMBI. !

4.  KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepalle, KpOBEHOCHbIE
cocyabpl U KpoBb. Kpyru kpoBooOpareHus. JBOMIOIMOHHBIE YCIOKHEHUS CTPOCHUS
KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX )KUBOTHBIX. PaboTa cepima u e€ perynsims. 1
BoineneHnre y TMO3BOHOYHBIX KMBOTHBIX M 4YenoBeka. [louku. Ctpoenuwe wu
dbyHkmoHupoBanue HehpoHa. ObpazoBaHUE MOYH Y YETIOBEKA.

5. | UMmyHHas cucrtema denoBeka. KiueTouHbIil U T'yMOpalbHbI IMMYHHTET. BpoxkaEHHBIN

U NpuoOpeTéHHbIN crneunduueckuii UMMYHUTET. Teopusi KIOHaJIbHO-CEIEKTUBHOTO




ummynurera (II. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOI0 MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

HepBHas cucrema u e€ otnensl. DBOJIOLHMOHHOE YCIOXKHEHHE CTPOEHHUS HEPBHOU
CUCTEMBI y )KUBOTHBIX. OT/EIIbI TOJIOBHOTO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduiekc u
peduiekTopHas nyra. besycioBHbIe U yCIOBHBIE PEQIIEKCHI.

Bxonsamui KOHTPOJIb 3HAHUI

['yMopasibHast perymnsiuuss U SHAOKPUHHAs CHUCTEMa JKUBOTHBIX M uenoBeka. JKenessl
SHJIOKPUHHOM CUCTEMBI U UX FOpMOHBI. JleiicTBue ropMoHOB. B3auMoCBsA3b HEPBHOU U
SHAOKPUHHON cucTeM. [ unoranamo-runoduszapHas cucrema.

CoBpemenHast OUoyIOrusi — KOMILJIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHsI OMOIOTHH.
buonoruueckue Hayku U U3ydaemble UMH poOaeMbl. DyHIaMEHTANIbHBIE, IPUKIIAIHbIE
Y TIOMCKOBBIE HayYHBIE HCCIIEIOBAHNS B OUOJIOTHH.

3nauenue Omonoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cpszanupie ¢ Ouonorueld. 3HadeHHe OHOJOTUU B MPAKTUYECKOU
JIESITEIbHOCTH YE€JIOBEKA: MEIUIMHE, CEIbCKOM XO035UCTBE, MPOMBILIUIEHHOCTH, OXpaHe
TIPUPO/IBI.

P3LL:
https://resh.edu.ru/subject/I
esson/3827/start/118940/

10.

11.

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JHUCKPETHOCTh U IIEJTOCTHOCTb, CIOXXHOCTb |
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHMU3AIMsI, CAMOBOCIIPOU3BE/ICHUE,
pa3ipaXXuMOCTh, U3MEHYMBOCTh, POCT U pa3BUTHE.

VYpoBHU OpraHM3aluy S>KUBBIX CHCTEM: MOJEKYJISIPHBINA, KIETOYHBIM, TKAaHEBBIN,
OpTaHW3MEHHBIM, TOMYISIUOHHO-BUIOBOM, HKOCUCTEMHBIN (OHMOTEOIEHOTHYECKHUIA),
ouocdepnsiii. [Iporeccrl, mpoucxosdime B XUBbIX cucTeMax. OCHOBHBIE MPU3HAKH
*kuBoro. JKu3Hp kak ¢opma CyIiecTBOBaHHMS MaTepuu. Hayku, uM3ydaroiiue >XUBbIC
CHCTEMBI Ha pa3HbIX YPOBHAX OpraHU3aIiu.

N3yyenne xuBbIX cucteM. MeTonbl Ononorndeckoii Hayku. Habmonenue, usmepenue,
AKCIEPUMEHT, CUCTEMAaTHU3alMs, MeTaaHan3. [loHATHE O 3aBUCMMON UM HE3aBUCUMOM
nepeMeHHou. [InannpoBanue 3KCriepuMeEHTA.




12.

[locranoBka u mpoBepka rumote3. HyneBas rumote3a. IloHsTe BBIOOPKHM U €€
JOCTOBEPHOCTb. Pa3z0bpoc B Ouosormueckux JAaHHbIX. OIEHKa JOCTOBEPHOCTH
IIOJIy4YEHHBIX pe3ynbTaToB. [I[pU4nHbI HCKa)KEHUS pe3yNnbTaToOB dKcriepuMenTa. [lonsatue
CTaTUCTUYECKOIO TECTA.

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHULIA XKHUBOTrO. MIcTOpus OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE MTOJ0XKEHUSI COBPEMEHHOMN KJIETOYHON TEOPHUH.

13.

14.

15.

MeTtoabl MOJNEKYJISIPHOW W KICTOYHOH OWOJIOTHH: MHKpPOCKOIWS, XpoMmaTorpadus,
IeKTpoope3, METOJ MEUEHBIX aTroMmoB, nuddepeHMabEHOE TEeHTPU(YTUPOBAHHE,
KyJbTUBUPOBAHUE KIETOK. /M3yueHue PuKCUPOBAHHLIX —KIemok. DIEKTPOHHAS
Mukpockonus. Kougokranvhas mukpockonus. BumanvHoe (npudsicuznennoe) usyuenue
KJ1eMOK.

XUMHUYECKUH COCTaB KIETKH. Makpo-, MUKPO- U yIbTPAMHKPOJIEMEHTHI.

Bona u €€ poiib Kak pacTBOPUTEIIs, pearcHTa, y4acTue B CTPYKTYPHUPOBAHUHU KIICTKH,
TEIUIOPETyIIAuU. MUHEepallbHbIC BEIIECTBA KIIETKH, UX OUOJIOrHYecKast poiib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

OpFaHI/I‘{eCKHe BEILIECTBA KJIETKU. bronornyeckue IMMOJIMMEPHI. benxku. Ha6opaTopHa51

pabota Nel «O6HapyxeHHe OENKOB ¢ TOMOIIbIO KauecTBeHHbIX peakiuity (MOT Ne 3-
29-2022).

POLW:
https://resh.edu.ru/subject/I
esson/5397/start/283870/

PoLW:
https://resh.edu.ru/subject/I
esson/3840/start/163096/

16.

17.

18.

AMHMHOKHUCIOTHBIN cocTaB 0OenkoB. CTpyKTypbl OenkoBOW Mojekynbl. [lepBuunas
CTpyKTypa Oenka, IenTHIHas CBsA3b. BTOpruHas, TpeTHYHAs, YeTBEPTHUYHASL CTPYKTYPHI.
Henarypauus. CpoiictBa OenkoB. Knaccudukarus 6enkoB. buonornueckue GpyHKIuu
0enkoB. IlpuoHul.

YrneBoabl. MoHOCaxapuabl, JUCaxXapHbl, OJUTrOcaxapuabl U nonucaxapuasl. OOmmii
TUTaH CTPOCHUS U (PU3UKO-XUMUYECKUE CBOMCTBA YTieBOA0B. buonoruueckue QyHKimnu
YTJIEBOJIOB.

Jlunuasl.  I'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kitaccudukanuss — JMOUAOB.
Tpurmunepunast, hoconnuuabl, BOCKH, CTEpOHIbl. bromorndeckne GyHKIINU JTUTHIOB.
OO6mme cBoiicTBa OWOJOTHYECKUX MEMOpaH — TEKydecTb, CIOCOOHOCTh K
CaMO03aMBbIKaHHUIO, TIOTYIPOHHUIIAEMOCTb.




19.

20.

21.

22.

Hyxneunossie kucnotsl. IHK u PHK. Ctpoenue HyknenHoBbIX KucnoT. HykneoTuast.
[Tpunnun komruiementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoitnas
criupanb. Mectonaxoxaenue u ononorndeckue Gpynkuu [JHK. Buast PHK. Oyaknum
PHK B kietke.
Crpoenne monekynbl AT®. Makposprudeckue cBa3u B moJiekysie ATO.
buonornueckune Gynkiuu AT®D. BoccTaHOBIICHHBIC TEPEHOCUNKH, UX (DYHKIMH B
KIeTKe. /[pyeue nyxkneosuompugocgpamol (HTD).
CexBennpoBanue [JHK. Memoowvr eenomuxu, mpanckpunmomuxu, npomeomuxu.
CrtpyktypHast Ouosiorus: OMoxuMudeckue u Onopu3ndeckue UCCIe0BaHusl COCTaBa U
MPOCTPAHCTBEHHOU CTPYKTYPHI OMOMOJIEKYJI.
Tunbl KJIETOK: dyKapuoTHYeCcKasi U mpokapuotuyeckasi. CTpyKTypHO-(yYHKIIMOHATIbHBIE
oOpazoBanus kietku. CTpoeHHEe NpPOKApUOTHYEeCKoW KieTku. KietouHas creHka
Oaktepuii u apxeid. OcoOeHHOCTH CTpOoeHUsi TeTepoTpoPHON W  aBTOTPOHOU
MPOKAPUOTUYECKUX KIIETOK. MeCTO U POJIb IPOKAPHOT B OMOIIEHO3aX.

Bubnanoteka LLOK;
https://resh.edu.ru/subject/I
esson/3840/start/163096/

23.

Crpoenne u GyHKIMOHUPOBAHHUE DYKAPHOTHIECKOH KiteTKu. [Ina3marnyeckas
MeMmOpaHa (rmmazmanemma). CTpykTypa mia3MaTuiaeckoid Memopansl. TpaHncmopt
BEIIECTB Yepe3 MIa3MaTUYECKyt0 MeMOpaHy: macCUBHBIN (AU Py3ust, obneryéHHas
b dy3us), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).

24,

JlaGopatopnast pabGota Ne2 «MccnemoBanue TIa3Moiu3a H - JIeTUIa3MoJid3a B
pactutenbHbix kietkaxy (MOT Ne 3-29-2022)..

25.

[Tonynponumaemocts MeMOpanbl. PaGoTta HaTpuii-kaimeBoro Hacoca. OHIOLUTO3:
MUHOIUTO3, (aronuto3. Jk3omuuTo3. Kierounas crenka. CTtpykrypa U GyHKIUU
KJIETOYHOU CTEHKU PacTeHUM, TpHOOB.

26.

27.

[urommazma. Lluto3ons. [lutockener. /IBmxenue nurormnazmsl. [IpakTuyeckas
pabota Nel «/3ydeHue ABMKEHMS IUTOIIIA3MbI B pacTUTENbHbIX KieTkax» (MOT Ne
3-28-2022).

Opranouas! kietku. OqHOMeMOpaHHbIE OPraHOM/IbI KJIETKHU: 3HO0IUIa3MaTH4eCcKas CeTh

(OIIC), ammapar I'onbmkH, JNH30COMBI, MX CTpoeHHe M (yHKIMH. B3anMocBs3b
OJIHOMEMOpaHHBIX OpraHouJioB kieTku. CTpoeHue TpaHyISIPHOTO PETHKYIyMa.

Bubnnoteka LIOK;
https://resh.edu.ru/subject/I
esson/3840/start/163096/



Mexanuzm wnanpasnenus 6enxog 6 IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpaHyisipHbIN) SHIOMIA3MATUYECKUN PETHKYIYM.
CekpetopHas ¢yHKusa anmapara [onbku. Moouguxayus 6Oenkos 6 annapame
Tonvoorcu. Copmuposka 6enxos 6 annapame I on1602cu. TpaHCHIOPT BEIIECTB B KIETKE.
Bakyounn pacturensabIx KiueTok. Kinerounstit cok. Typrop.

28.

29.

30.

[TomyaBTOHOMHBIE OpPTaHOMABI KJIETKH: MHTOXOHIPHH, IJIACTUABL. [Ipoucxodcoenue
mumoxonopuui u niacmuod. Cumbdbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc).
Crtpoenue u GyHKIMH MUTOXOHAPUHN U miacTui. [lepBuyuHble, BTOpUYHbBIC U CIIOKHBIE
mwiactuasl  (OTOCUHTE3UPYIOIIMX  DYKApHOT.  XJIOPOMJIACTBI,  XPOMOILIACTHI,
JICKOILJIACTHI BBICIIUX PACTEHUH.

HememOpanubie opranouibl kiaeTku CtpoeHue U GyHKIIMH HEeMEMOpPaHHBIX OPraHOUI0B
KIeTKku. Pubocomsl. IIpomescymounsie punamenmoi. MukpodunaMeHTsl. AKmuHosbie
MUuKpoghunamenmsi. MPpIIIEUHBIE KICTKU. AKMuUHOBble KOMNOHEHMbl HEMbIULEUHbIX
knemok. Mukpotpyoouku. Knetounsiii nentp. CTpoeHHE W JBUKEHHUE XKI'YTUKOB U
pecHruek. MukpoTpybouku nuromnasmel. LleHTpuons. benku, accoyuupoganuvie ¢
MUuxkpoguramenmamu u Mukpompyoouxamu. Momopmsie 6enxu.

Anpo. OGomnouka ssipa, XpOMaTHH, Kapuorja3dma, SAPBIIIKH, UX CTPOCHUE U (YHKIIUU.
SAnepubiii OenkoBblif Marpukc. I[IpOCTpaHCTBEHHOE pacIloJIOKEHUE XPOMOCOM B
uHTepDa3zHOM sipe. dyxpomamun u 2emepoxpomamun. benku XpoMaTriHa — TUCTOHBI.
Junamuxa soeproti obonouxu ¢ mumose. AoepHuiti mparncnopm.

31.

32.

33.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENnBHOM, KUBOTHOM, rpuOHOIT). JITabopaTopHas padora Ne3 «M3yuenue
CTpOeHHS KJIETOK pa3nuuHbix opranu3smoB» (MOT Ne 3-29-2022).

AcCUMMIIAIMS ¥ AUCCUMMIIALIUS — JIBE CTOPOHBI MeTa0omu3Ma. Turbsl oOMeHa BelecTB:
aBTOTPOHBIH U TreTepoTpOoHBIA. YyacThe KHUCIOpoJia B OOMEHHBIX IHpolieccax.
OHepreruyeckoe obecrieueHue kieTku: npespamieHne AT® B 0OMEHHBIX Mpolreccax.
JlaGopaTtopnast pabota Ned «3ydyeHne KaTamuTHYECKONW aKTHBHOCTH (P€PMEHTOB (Ha
npumepe amuiasbl win katanassl)» (MOT Ne 3-29-2022).
@DepMeHTAaTHUBHBIN XapaKTep peakuuil KieToyHoro wmetabonusma. DepMeHTH, HX
CTpoeHHe, CBOWcTBa U MexaHu3M jaenctBus. Kodepmentsl. OTianuus (pepMEeHTOB OT

Bubnnoteka LOK;
https://resh.edu.ru/subject/I
esson/3840/start/163096/




HEOPraHMYECKUX  KaTaau3aTopoB.  benku-akTuBaTtopel ©  OEIKU-UHTHOUTOPEIL.
3aBUCHUMOCTh CKOPOCTH (PEpMEHTATUBHBIX pEaKLUi OT pa3IuyuHbIX (PaKTOPOB.

34.

[lepBUuHBIN CHHTE3 OpPraHMYECKUX BEIIECTB B KiieTke. DOTOCHHTE3. AHOKCUSEHHbLIL U
oxcucennvlll pomocunmes y baxkmepuii. Ceemocobuparowiue nuemenmsl U NUSMeHMbl
peaxyuonno2o yenmpa. Pollb XJI0poImiacToB B mporiecce ¢dorocuHTe3a. CBeToBas U
temHoBass  (azpl.  Domoovixanue, Csz, Cs u CAM-munvr gomocunmesa.
[MpoayktuBHocTh  (poTOCHHTE3a. BimsHue pasnuuHbix (HAKTOPOB Ha CKOPOCThH
dboTocuHTe3a. 3HaUeHHE (POTOCHHTE3A.

35.

XemocuHTe3. PasHoOOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPHUIMPYIOIIHE
OakTepuu, IKENe300aKTepuu, CepoOaKTepUH, BOJAOPOIHBIC OaKTepUU. 3HAYCHHE
XEMOCHHTE3A.

AHaspob6HbIe opranu3Mbl. Busl 6pokenus. [IpoaykTel OpoKeHUs U UX UCIOIb30BaHHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKThl OHOTEXHOJIOTHH U
BO30ynuTeNnn O0JIe3HEH.

36.

37.

38.

AdpoOHBIE OpraHM3MBI. DTalbl HEPreTHUECKOro ooMeHa. [loaroroBuTEnbHBIN ATaIl.
['mukonu3 — 6ecKkuciIopoJHOE pacileuIeHre TI0K03bl. bruoornueckoe OKUciaeHue, in
KJIETOYHOE JbIXxaHue. Poib MUTOXOHApHH B mporeccax OMOJIOrMYECKOro OKHCICHMS.
[Muknnueckue peakuuu. OkucIUTEIbHOE POChHOPUINPOBAHHE.

Ouepeus memopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-
cunmaswel. IlpenmyniecTBa a’poOHOro MyTH OOMEHA BEIIECTB Mepen aHadpOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOT0 OOMEHa.

Peakuuu matpuynoro cunresa. [[pyHIUIT KOMIUIEMEHTAPHOCTH B PEAKLIUAX MATPUIHOTO
cunTe3a. Peanu3zanus HacnencTBeHHOM nHopmanuu. [ eHeTHueckuii Ko, ero CBOICTBa.
Tpanckpunuusa — wmarpuunblii  cuHTe3 PHK.  IlpuHmmner  tpaHckpunnuu:
KOMIUJIEMEHTAPHOCTb, AHTUNAPAIIIETBHOCTbD, ACHUMMETPUYHOCT. Cospesanue
mampuynvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

39.

Tpancnsamus u e€ sranbl. Yuactue TpancnopTHeix PHK B 6mocunTtese Oenka. YcmoBus
ounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTE3e Oenka.

40.

KonTtponbHas padora 3a 1 nonyroaue.




41.

42.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. Oprauusanus reHoMa y IpoKapHoT
U DYKapHuoT. Perymsimus akTHBHOCTH T€HOB y TpokapuoT. ['unotesa onepona (.
Kako0, XK. Mano).

MonekynapHuvle mexaHuzmvl IKCHpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsi 2enog. Perynsius 0OMEeHHBIX Mpo1ieccoB B kieTke. KieTounbrit
rOMEOCTa3.
Bupycel — HekeTouHble (OPMBI KUZHU U 00IUraTHbIE Mapa3uThl. CTpoeHHE IPOCTHIX U
CIOKHBIX BHPYCOB, pETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn JHK-
cooepoicawux eupycos, PHK-codepoicawux eupycos, 6baxmepuogazcos. Obpamuas
MPAHCKPUNYUSL, peeepmasd, uHmezpasd.

Bubnnoteka LUOK;
https://resh.edu.ru/subject/I
esson/3840/start/163096/

43.

Bupycubie 3aboneBanusi 4eloBeka, >XHMBOTHBIX, pactenuil. CIIUJ], COVID-19,
COIMATILHBIC ¥ MEAUIIMHCKHE TTpoOsieMsl. [IpakTrueckas padora No2 «Co3nanue Moienu
Bupyca» (MOT Ne 3-28-2022)..

44.

buoungopmamuka:  uwmeepayusi u ananuz  oonvwux maccusog  («bigdatay)
CMPYKMYPHBIX Ouonocudeckux OauHwvix. Hanomexnonoeuu 6 oOuonocuu u meouyune.
Ipoepammupyemvle pynkyuu d6enxkos. Cnocobvl 00cmasKu 1eKapcms.

45.

46.

Knerounsnii nukn, ero mepuoanl u peryisinus. Marepdaza m muto3. OcoOEHHOCTH
IpOLECCOB, MpoTeKalomux B uHTepdaze. IloAroToBka KIETKHM K JEJIEHHUIO.
[Tpecunrernueckuif (MOCTMUTOTHUYECKUI), CHUHTETUYECKUH U TOCTCUHTETUYECKUIA
(MpeMUTOTUYECKUI) TePHOIbI HHTEP(DA3HI.

Marpuunsnii  cunte3 JHK — perumkanwsa. Ilpunnuner  perumkanun  JTHK:
KOMILIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CUHTE3, aHTUIIAPAILIEIbHOCTh. MeXaHu3M
perummkanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepel M Tenomepasa.
XpOMOCOMHBIM HaOOp KIETKHM — KapHOTHM. JIUMIOMTHBIA W TrarmiouJHbI HaOOpPbI
XpoMocoM. ['omostornaHbe XpoMOCOMBI. 110710BBIE XPOMOCOMBEI.

Jenenue kineTku — MuTo3. CTaguu MHUTO3a M MPOUCXOAAIINE B HUX MPOLEcChl. THITBI
muTo3a. Kapnokunnes n nutoknHe3. bronorndeckoe 3HaueHHE MUTO3A.

JlaboparopHas pabora Ne5 «HaOnroeHre MUTO3a B KJIIETKaX KOHUMKA KOpEIIKa JyKa (Ha
roToBbIX Mukpomnpemnapatax)» (MOT Ne 3-29-2022).




47.

Perynsiiuss METOTHYECKOTO MHKIA KJIETKH. [Iporpammupyemasi KieTo4Has THOENb —
aroITo3.

48.

49.

Knerounoe  sapo, XpoMocoMbl, (QYHKUMOHAJIbHAsA TE€HOMHUKA.  MexaHuzmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eudenu kiemox. «L{ugpposasn knemkay
— buoungopmamuueckue mooenu QYHKYUOHUPOBAHUSL KILeMKU.

Buonornueckoe paszHooOpasue opraHu3mMoB. OIHOKIETOYHBIE, KOJOHHAJIBbHBIE,
MHOT'OKJIETOYHbIE OPI'aHU3MBI.

OCOOEHHOCTH  CTPOEHHMsI U JKU3HEAEATEIIbHOCTH  OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, OAHOKJIETOYHbIE TI'pUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue
npoTucThl. KosloHHalIbHbIE OpraHU3MBI.

50.

Tkanu pacteHuil. Tumbl pacTUTENBbHBIX TKaHEH: oOpa3oBareibHasi, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHas, MexaHudyeckas. (OcoOEHHOCTH CTpOeHHUs, QYHKIUHA U
pacroIoXKeHUs TKaHE B OpraHax pacTeHHUH.

51.

JlaGoparopHas pabota Ne6 «M3ydyeHune Tkanen pacteHuit». JlaboparopHas padora Ne7
«Uzyuenne Tkanei kuBoTHBIX»( (MOT Ne 3-29-2022).

52.

53.

54.

Opranel. BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHuid. Onopa Tena OpraHu3MoB.
Kapkac pacrenuii. Ckenerbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX JKHBOTHBIX.
HapyxHblli 1 BHYTpEHHUH CKEJIET.

JIBi>keHue OpraHu3MoB. JI[BH)KEHHME OJHOKJIETOYHBIX OpraHM3MOB: aMEOOUAHOE,
KT'YTUKOBOE, PECHUYHOE. /IBU’KEHHE MHOTOKJICTOYHBIX PACTEHUN: TPOIIU3MbI U HACTHUU.
JIBM>K€HHE MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA.

Jpixanue opranu3moB. JlpixaHue pacteHuid. J[pixanue kuBOTHBIX. J(uddy3us razos
yepe3 MoBepxHoCTh KieTku. KoxkHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe
1 n€royHoe JpixaHue. JlpIxaHue Mmo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOIMOHHOE
YCIOKHEHUE CTPOCHUS JIETKMX II03BOHOYHBIX KMBOTHBIX. MeXaHU3M BEHTUIISALIMU
JETKUX Y NTULL U MIIEKOITATAOLIUX.

TpaHcnopT BelIECTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHHil. TpaHcmopT
BELIECTB Y )KUBOTHBIX. KpOBEHOCHAsI cucTemMa 1 €€ OpraHsbl.

55.

Brinenenne y opranuzmoB. Beinenenue y pacteHuil. BeiieneHne y KUBOTHBIX.
CoxkparutensHble Bakyoiu. Opranbl BeleneHus. OunbTpanus, cekpenus 1 o0paTHoe




BCaChIBAHHC KaK MCXaHHW3MBbI pa6OTBI OpraHoB BbIACJICHUA. CBs3b IIOJIOCTH TElIa C
KpOBeHOCHOﬁ u BBI,HCHHTGHBHOﬁ CHUCTCMaMU.

56.

3ammrTa y OpraHu3MoB. 3allMTa Y OJAHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
LIUCTBHl MPOCTEHIINX. 3aluTa Yy MHOTOKJIETOYHBIX pacteHuil. Kyrtukyna. Cpencrtsa
IIACCUBHOU U XUMUYECKOH 3alUTEl. DUTOHIIUIEI.

3amMra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIC. 3aliuTa
opranusMa ot 0oJie3Heil.

57.

PaznpaxxuMocTh M perynsanus y OpraHu3MoB. Pa3ipa)kMMOCTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxxuMocTs 1 peryisnus y pacteHnid. PoctoBeie BemecTsa
U UX 3HA4YCHHUE.

HepBHas cucrema u peaekTopHas peryisiius y KUBOTHBIX.

58.

59.

60.

61.

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrosoe (BKIJIIOYas BET€TaTUBHOE) U TOJIOBOE.
Buner Oecronoro  pa3MHOXKEHHS: TOYKOBaHHWE, CHOPYJSUsS, ¢dparMeHTalus,
KJIOHUPOBaHHUE.

[TonoBoe pasmuokenue. IlosnoBbie KieTKH, Wiau rameThl. Meito3. Craguu meiosa.
[ToBenenne xpomocoM B Mmeio3e. KpoccuHroBep. buonorumdeckuii cMpici Meio3a u
MOJIOBOTO Tpoluecca. Meilo3 u ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzapopiiieBoe pa3Butue. ['amerorenes y ;kuBoTHbIX. [1070BBIE XKene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIeTOK. Criepmatorenes u ooreHe3. CTpoeHue
ITOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U S3MOPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

62.

NunuBuayanpbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). OMOPHOJIOTHS — HayKa O
Pa3BUTUU OpPraHU3MOB. Mopgozcenes — 00Ha U3 21ABHLIX NPOOIEM IMOPUONOSUU.
Konyenyusa mopgozenos u mooenu mopgozeneza. Craguu 3MOproreHesa *KHUBOTHBIX
(mHa mpumepe Jsarymiku). JlpoGnenue. Tumbl npobneHus. /Jemepmunuposannoe u
HedepMunupoganuoe opodnenue. bnacmyna, munvt 61acmyn. OcobeHHOCTH APOOIECHUS
MJICKOMTUTAIONIUX. 3apO/IBIIIEBBIC JIUCTKU (TacTPyJIsIUs). 3aKialka OpraHOB U TKaHEH
U3 3aPO/IBIIIEBHIX JINCTKOB.




63.

B3aumHoe BinusiHME YacTel pa3BUBAIOLIETOCS 3apojblilia (3MOpPUOHAIBbHAS MHIYKIIHS).
3aKyajKka MjaaHa CTPOCHUsS KUBOTHOI'O KaK pe3yJbTaT HEPAPXUUECKUX B3aUMOACHCTBUN
reHoB. BiusiHue Ha SMOpPHOHAIBHOE pPa3BUTHE Pa3IUYHBIX (PAKTOPOB OKpY’Karollen
CpEIBL.

Poct u pasButne xuBoTHBIX. IlocTomMOpuonansHbI nepuon. Ilpsmoe um HempsmMoe
pasButHe. Pa3Burue ¢ MeramMmopdo3oM y 6€ClIO3BOHOUHBIX U IT0O3BOHOYHBIX KHUBOTHBIX.
bronoruueckoe 3HaYeHHE MPAMOIO M HENPSIMOIO Pa3BUTHS, UX PACIPOCTPAHEHHUE B
npupone. Tumbl pocta KXUBOTHBIX. DAKTOPBI PEryIsLIUU POCTA )KUBOTHBIX U YEIOBEKA.
Craanu mocTaoMOPHOHAILHOTO PAa3BUTHS Y )KUBOTHBIX U yenoBeka. [lepnoisr oHTOreHe3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTMUYECKUE MTPOLIECCHI.

64.

Pasmuoxenue u pasButue pacreHuil. 'ameropur u cropoput. Meio3 B KU3HEHHOM
nukie pacteHuid. ObpasoBaHue crop B mpolecce Merosa. ['ameTorenes y pacTeHwil.
On010TBOPEHUE U Pa3BUTUE PACTUTEIIBHBIX OPTAaHU3MOB.

65.
66.

67.

68.

I[BOﬁHOG OINIOAOTBOPCHUC Y LIBETKOBBIX paCTeHHﬁ. O6p8.30BaHI/Ie H Pa3BUTHC CCMCHU.
MexaHu3Mbl PEryjsinvi OHTOICHE3a Yy paCTeHI/If/'I " )KUBOTHBIX.

HcTtopusi cTaHOBIEHUS M Pa3BUTHUS TeHETHKU Kak Hayku. PabGotel I'. Mennens, I'. ne
®puza, T. Moprana. Ponb oreuecTBEHHBIX YUEHBIX B pa3BUTUH reHeTuku. Paboter H. K.
KomemoBa, H. WM. Baeumoa, A. H. benosepckoro, I'. JI. Kapmeuenko, 1O. A.
Oununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE TIOHATHUS M CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN ITPU3HAK,
TOMO3UT0Ta, T€TEPO3UT0Ta, YACTAS JIMHUS, THOPHIBI, TEHOTHUTI, ()EHOTHTI.

OcCHOBHBIE METO/BI T€HETUKH: THOPUIOTOTHUECKHM, IIUTOTOTUIECKHI, MOJIEKYIISIPHO-
TCHETHYCCKHI.

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHaens — 3aKOH eXuHOO0Opa3us
ruOpuIoB nepBoro nokosnenus. IlpaBuwio nomunupoBanus. Bropoii 3akon Mennens —
3aKOH paclleryieHus: npu3HakoB. lluTonormueckne OCHOBBI MOHOTHOPHIHOTO
CKpelrBaHus. ['MmoTe3a 4ucToTh raMer.

69.

AHaJIH3pr10mee CKpCIIMBaHUC. HpOMC)KYTOLIHBII\/'I XapaKTep HaCJICa0BaHusI.
PacmenneHI/Ie IIPHU3HAKOB IIPHU HEIIOJTHOM JOMHUHUPOBAHHH.




70.

Jurubpuanoe ckpemmBanue. Tperuit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UuTo0ornyeckne 0OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

71.

72.

73.

CueruienHoe HacnenoBaHue mnpu3HakoB. Paboret T. Moprana. CueruieHHOe
HacJeJOBaHHE T'€HOB, HAPYLICHUE CLEIUICHUS MEXIY NeHaMH. XPOMOCOMHAs TEOPHS
HACJIECTBEHHOCTH.

I'eneruka noma. XpoMOCOMHBIM MEXaHU3M OIPENEICHUS 110J1a. AYTOCOMBI U I10JIOBBIE
XpOMOCOMBL. ['OMOramMeTHslli ¥ TIeTepOraMeTHBIM IoJI. ['eHeTHdeckas CTPYKTypa
IIOJIOBBIX XPOMOCOM.

Hacnenosanue IMIPHU3HAKOB, CHCINICHHBIX C ITIOJIOM.

74.

I'enoTun kak nenoctHas cucrema. l[lneoTponuss — MHOXKECTBEHHOE [IEUCTBUE T'E€HA.
MHOKeCTBEHHBII aJUIETIA3M. B3aumoneiicterue HEAJUIEIbHBIX TEHOB.
Kommiementaprocts. Onuctas. [lonumepust.

75.

I'eneTndecknii KOHTpPOJIb PA3BUTHs PACTCHHUM, JKMBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3UOIOrMUECKUX IPOLECCOB, MOBEACHUS U KOTHUTUBHBIX (DyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHM3Mbl B3aUMOJEHCTBHS «XO3iMH — HapasuT» U
«XO35IMH — MHKpOOMOM». ['eHeTHyecKHe acheKThl KOHTPOJIS W U3MEHEHHS
HACJIEICTBEHHON MH(OpMaIlMU B IOKOJEHUSIX KJIETOK U OPraHU3MOB.

76.

B3aumoneiictBue renotuna u cpenbl npu ¢opMmupoBaHuu (eHoTumna. VI3MEeHUYUBOCTH
npu3HakoB. KauecTBeHHBIE U KOJIWYECTBEHHBIE TPHU3HAKKA. BHIBI HW3MEHYMBOCTH:
HEHACJICACTBEHHAsT M HAaCHeACTBEHHAas. [ eHoTunuueckass W3MEeHYMBOCTh. CBOMCTBa
TEHOTUIMYECKOM  M3MEHYMBOCTU.  BHIBI  T'€HOTUIIMYECKOW  HM3MEHYUBOCTH:
KOMOHMHATHUBHAS, MyTallHOHHAsI.

KomOunatnBHas U3MEHYHBOCTH. Meii03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYMBOCTH. POih KOMOWHATHBHOM HW3MEHYMBOCTH B CO3/IaHUU TEHETHYECKOTO
pa3Hoo0pa3us B mpeaenax OJHOTO BUA.

77.

MyTarnmonHasi U3MEHYMBOCTh. BHIIBI MyTamuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIEC.
CrnoHTaHHbIE U THAYLIUPOBAaHHBIE MyTaIMU. S IepHbIE U IUTOIIa3MATUYECKHE MY TAINH.
ComaTndeckue U MoyioBble MyTanuu. [I[pudrHbI BOSHUKHOBEHUS MyTaluii. MyTrareHsl u
WX BIMSHHE HAa OPraHU3MBL. 3aKOHOMEPHOCTH MYTAllMOHHOTO TIpollecca. 3aKOH




TOMOJIOTMUECKHUX PsII0B B HacaencTBeHHOM naMenunBoctu (H.M. BaBunos). Buesnepnas
M3MEHUYUBOCTH U HACJIEJCTBEHHOCTD.

78.

79.

80.

81.

82.

MoudukaronHast K3MEHYHBOCTh. PoJib cpenbl B hopMupoBaHuK MOAUDUKAITMOHHON
u3MeHunBocTu. Hopma peakuuu mnpusHaka. BapuanvoHHblii psig U BapHallMOHHAs
kpuBas (B. Moranncen). CpoiicTBa MO (pHKAIMOHHON H3MEHUYHNBOCTH.
Jlaboparopuass pabora Ne§ «MccnemoBaHue 3aKOHOMEPHOCTEH MOAMQPHUKAITMOHHON
n3MeHYnBOCTH. [locTpoeHrne BapuallMOHHOTO psijia U BapuanuoHHo# KpuBoi». (MOT Ne
3-29-2022).
Onucenemuxa u 3nuU2eHOMUKA, POIb INULEHEMUUECKUX (PaKmopos 8 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.
Kapuotun yenoeka. MexyHapoiHas MporpaMma HCCIEI0BaHUSI T€HOMa YellOBeKa.
MeToapl  M3y4eHHMS ~TEHETHKH  YeJOBEKa: TIeHEAJIOrMYecKuid, OIU3HELOBBI,
[UTOTEHETHUECKUN, MOMYJISIMOHHO-CTATUCTUYECKHUM, MOJIEKYIISIPHO-TE€HETUYECKUIl.
CoBpeMeHHOE  OmNpeleieHHe  TEeHOTHNA:  IOJIHOTEHOMHOE  CEKBEHHPOBAHHE,
T€HOTUIIMPOBaHUE, B TOM yucie ¢ momoupto [1I[P-ananusa.

[Ipaktuueckast pabora Ne3 «CocraBinenue u ananus popocioBHoi» (MOT Ne 3-28-
2022).

HacnenctBennsie 3aboneBanust yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YEIOBEKA.
bone3nn ¢ HacneACTBEHHOW MpPEeApPaclOiNOKEHHOCThI0. 3HAYeHUE MEIUIUHCKON
TEHETUKH B TPEJOTBPAIICHUH U JICYCHHUH TEHETUYECKUX 3a00JIeBaHUN dYellIOBEKa.
Menuko-reHeTHYeCKOEe KOHCYJIbTUPOBAHNE.

CrtBonoBbie KJeTKU. [lOHSATHE «TEHETHUECKOTo Tpy3a». OTHYECKHE aCIMEeKThl
MCCJIEIOBaHMI B 00JIACTH PEeIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

Bubnnoteka LOK:
https://lesson.edu.ru/lesson
/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F
06%2F10

Bubnumoteka LLOK:
https://lesson.edu.ru/lesson
/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F
06%2F10

83.

I'enernueckue HakTopbl NOBHIIIEHHON YyBCTBUTEILHOCTH YellOBEKa K (PU3UUECKOMY U
XUMHYECKOMY 3arpsI3HEHUI0 OKpYy’Karolen Cpebl. I'eneTnueckas
IPEPaCcION0KEHHOCTh Y€JI0BEKa K IaTOJIOTUsIM.

84.

85.

Hroropas KOHTpPOJIbHAA pa60Ta 3a roi.

JlomecTukanusa u cenekuus. 3apoKJIeHUE CeleKUuu U aoMecTukauuu. Yuenue H. WM.
BapunoBa o LleHTpax mpoucXoxaAeHHs U MHOTOOOpa3usi KyJbTYpHBbIX pacTeHuid. Poib




86.

CEeJIeKLIUU B CO3/JIaHUM COPTOB PACTEHHMM U MOPOJ KUBOTHBIX. COpT, mOpoAa, IITaAMM.
3aKOH TOMOJIOTHYECKHUX PAJOB B HacieacTBeHHOW n3MenunBoctu H. Y. BaBuioga, ero
3HAYCHHE VIS CEICKIIMOHHON paboTHI.

Metonpl  celeKnMOHHOM  paboThl.  MCKycCTBEeHHBI  OTOOp:  MAacCOBBIM |
WHIUBUIYAJIbHBIA. DTanbl KOMOWHAIIMOHHOM celeKuu. VIcrbITaHue MpOn3BOIUTENICH
1o moToMcTBY. OTOOp MO T'EHOTHITY C IIOMOIIBIO OIEHKH (DEHOTHITA TOTOMCTBA U 0OTOOP
10 TEHOTUITY ¢ omoIbio ananmu3a JJHK.

87.

88.

89.

90.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuanioHHBIA H
XUMHUYECKHI MYTarcHe3 KaKk HMCTOYHUK MYTalui y KYJIbTYPHBIX (DOPM OPTraHHU3MOB.
Hcnonp3oBaHne TeHOMHOTO PEJAaKTHPOBAaHHUA M METOJ0B pekomOuHaHTHBIX JIHK mis
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiisl CENEeKLUH.

[Tonyuenue mnonumuonnoB. BHyTpuBumoBas rubpuau3anus. bau3kopoJCcTBEHHOE
CKpEIIMBaHWe, WU WHOpUIUHT. HepolcTBeHHOE CKpellMBaHWE, WM ayTOPHIIUHT.
I'ereposuc u ero mpuumnbel. Mcnosnb3oBanue rerepo3uca B cenekiuu. OtnanéHHas
rubOpumuzanys. [Ipeononenne Gecrioaus MEKBHIOBBIX THOPHIOB.

JIOCTHIKEHMSI CeNEKIIMU PACTEHUIN U )KUBOTHBIX. «3€1EHas pegonioyusy
JIaGoparopHas pabota Ne9 «M3ydyeHue copToB KyJIbTypHBIX paCTEHUI U OPOJ
nomantHux KuBOTHBIX» (MOT Ne 3-29-2022).

CoxpaHeHue 1 U3y4yeHHE I€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHMM M UX JHUKHX
poauueil Ans co31aHusl HOBBIX COPTOB M T'MOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD.
H3zyyenue, coxpanenue u ynpaenenue 2eHemuYecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX — HCUBOMHLIX 6  Yeaax  Yay4uleHus
Cywecmeyrowux U co30anus HOBbIX NOpOoO, JUHUL U KPOCCO8, 6 MOM Hucie ¢
NPUMEHEHUEM COBPEMEHHLIX MEMO008 HAYYHLIX UCCLe008AHUl, Nepedosuix udeu u
NepcneKmueHbIX MexHOI02UlL.

OOBeKTHl, UCTOJb3yeMble B OMOTEXHOJOTHH, — KIETOYHBIE U TKAHEBHIE KYIbTYPHI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. TpaauiimonHas OMOTeXHOJIOTHUS: XJieOoneueHue,
MOJTYYeHUE KHUCIIOMOJIOYHBIX IMPOJYKTOB, BUHOJEHHE. MHUKPOOUOTOTHIECKUN CUHTE3.
OOBEKTH MUKPOOMOJIOTUYECKHX TeXHOJIOTHH. [Ipon3BoncTBO Oenka, aMHUHOKUCIOT
BUTaMHHOB.




91.

92.

CoznaHue TEXHOJNOTMM M HMHCTPYMEHTOB ILIEJICHANIPaBICHHOIO H3MEHEHUS U
KOHCTPYMPOBaHHUSI '€HOMOB C LEJIbIO IOJYYEHHS OPraHU3MOB M MX KOMIIOHEHTOB,
COJIepKALIMX HE BCTPEUAIOIIUECs B IPUPOJIe OMOCUHTETUYECKUE ITYTH.

Kneroynas mnxkeHepuss. MeTonbl KyJIbTyphl KIETOK M TKaHEH PACTCHUN U KUBOTHBIX.
Kpuobanku. Comarnueckass ruOpuanM3anuss W COMAaTHYECKHH  SMOpHOTEHE3.
Hcnonp30BaHuEe TaluIOMIOB B CEIEKUHMU pacTeHWW. [lonyuenue MOHOKIOHATbHBIX
anmumen. Mcnonb3o6anue MOHOKIOHANbHBIX U NOAUKIOHAIbHBIX AHMUMEN 8 MeOuyuHe.
HckyccrBeHHOE  OIUIOAOTBOpEHUE. PEKOHCTpyKIMs SHLEKIETOK M KJIOHMPOBaHUE
JKUBOTHBIX. MeToJl TpaHCIUIaHTAlMU sJiep KIETOK. Iexwonozcuu 0300poseieHusl,
KYIbMUBUPOBAHUSL U MUKPOKIIOHANbHO20 — PASMHOMNICEHUS  CENbCKOXO3AUCNBEHHbIX
KYIbmyp.

XpOMOCOMHas1 U TeHHasl MHXKEHepus. FICKyCCTBEHHBIN CHHTE3 T'€Ha U KOHCTPYHPOBaHUE
pexombunantHeix JHK. Cozoanue mpanceennvix opeanuzmos. JlocTwxeHus u
NEPCIEKTUBbl XPOMOCOMHOW M TE€HHOM MH)KE€HEpHUU. DKOJOTMYECKHE U ATHUYECKUE
po0JIeMbl TEHHOW MHKEHEPUU.

93.

Menmunuackue  OuorexHosiorud. IloctreHomuas mudpoas Memunuua. [ILP-
JIUarHocTrka. MeTaboIOMHBIN aHaJIu3, TEHOLIEHTPUYECKUN aHaIi3 POTeoMa YeJIoBeKa
JUJIL OUEHKU COCTOSIHHSI €ro 370pOBbs. MCIOMb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanust paka. 3D-OmoumkeHepus nans pa3paboTKu  (QyHIAMEHTATbHBIX OCHOB
MEIUIIMHCKHUX TE€XHOJIOTHM, CO3JaHUs KOMILJICKCHBIX TKaHEM COYeTaHHEM TE€XHOJIOTHH
TpéXMepHOro  OuompuHTHMHra U ckapdonguHra  JUisl  peleHus  3ajaad
MEPCOHAIM3UPOBAHHON MEIUIIUHBI.

94.

Coznianue BEKTOPHBIX BAaKIMH C LENbI0 0OecreyeHns] KOMOMHUPOBAHHOW 3alllUThl OT
Bo30ynuteneit OPBU, ycTaHOBIEHNE MOJNEKYISPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHUS
PHK-conepxanmx BHpPYCOB, BBI3BIBAIOIIMX 0COO0 OMacHble 3a00J€BaHMs YelIOBEKa U
KUBOTHBIX.
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue il?»y‘lel-ll/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypeni
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 OneMeHTapHbIe GaKTOPBI IBOTIOLHUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M3o0n8umuu nonyssuuii: 1
reorpaduueckas, Ononormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1
(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ UIUOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. Jlabopatopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHHE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUYEHHS IBOTIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKUE U MaTeMaTHUCCKUE
METO/Ibl U3YUYEHUS IBOTIOIIUN

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AJnanTiBHAS paguaIus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIIIHT

o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKM3HHU Ha 3emiie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OCHOBHBIE 3TaIbl HEOPTraHUYECKON
SBOJIIOIUN

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

29 Jlaboparopuas padota «3yueHue u 0
OIMCAaHHNE UCKOIMAEMBIX OCTaTKOB &
JPEBHHUX OPTaHU3MOB)

30 HauanbHble 3Tanel oprannyeckoin
SBOJIIOIUN

31 DBOITIOLUS SYKApUOT
OCHOBHBIC 3TaNbl YBOJIOLHI

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIbl 3BOJIOLHMH KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTHYECKHUE KPU3UCHI MPOIILTIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJOBEKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTEHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaeoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHue 3K0I0ruyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopnas
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadyeHne YKOJIOTMYECKUX SHAHUM I
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosoruueckuit paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuotnueckue dakropsl. Temmeparypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKUI (paxTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0COOEHHOCTH pacTEeHU U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JlnHaMuKa MONYJISIIAN U €€ peryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnio»

69 Bun xak cucrema nmomysnsiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOMIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBHII OPraHu3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapuas
obonouka 3emnu

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl

93 OCHOBHbBIC TIPUHIIHUITBI YCTOHYHUBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThD»

96 Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
U €€ pe3yIbTaThbD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O060061eHne 0 TeMe «IKOJIOTUsl — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061eHue o Teme «OpraHu3mMsl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O
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