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MNOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepannm»y, ®I'OC COO, Konmennuu mnpernogaBaHUs
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCITMTAHUS.

Yueonsiii mpeamet «buonorusy» yriayonénnoro ypoBas uzydenus (10—11 kmaccer) sBisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble peaMeThl». CoraacHo
nonoxeansM PI'OC COO npoduibHble yyeOHBIE HMPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YpOBHE, SIBJISIOTCS cIocoOoM auddepeHnnanui oOydeHuss Ha YpPOBHE CPEAHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]Iy OCHOBHBIM OOIINM, CPETHUM
o0ummM, cpeaHuM MpodeCCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMmsi KaK[Iblid U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pEUICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3aJad, CBS3AaHHBIX C MpodopueHTanuen
o0ydJaromuxcsi ¥ CTUMYJTUPOBAaHHEM HHTEpeca K KOHKPETHOW 00JIacTH HAy4yHOTO 3HAHUA,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buosiorus" naér mpencraBieHne O IEIH U 3a1a4ax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriryOaEHHOM ypoBHE, OTpeIeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C YyuY€TOM MEXIIPEIMETHbIX U BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKHM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONOTHH peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onarosaps 4emy poCcMaTpUBAETCs HANIPABIEHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OMOIOIHYECKUX
3HaHWW, OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILUICHUS, TMPEACTaBICHUII O 3J0poBOM oOpa3e XH3HU, Ha BOCIHUTaHUE
OepeKHOro OTHOIIEHHUS K OKpY’Karolleld MpupoaHoil cpene. B mporpamme mo 6uonoruu Takxke
NOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buosorus» B peanuzauun tpedoBanuii @I'OC
COOQ x m1aHupYEMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM pe3yJibTaTaM 00y4eHUs U
B ()OPMUPOBAHNUN OCHOBHBIX BHMJIOB Y4€OHO-TIO3HABATEIbHOU AEATEIBHOCTU OOYyYarouuxcs Mo
OCBOCHMIO COJIEpXaHHUA OMOJIOTHYECKOro 00pa3oBaHHMsS Ha YpPOBHE CpEAHEro o0Iero
o0Opa3oBaHusl.

VYueOHnblii npeamer «buonorusi» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ouosnoruuyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHue U yriayOieHne 3HaHui
00yyaromuxcs 0 )HUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOM OMOJIOTHH, SMOPHUOTIOTHH
U OMOJIOTUM DPA3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOjIeHHOM YpOBHE OPUEHTHMPOBAHO Ha
MOJIFOTOBKY 00YYAIOIINXCS K MOCJIEAYIOIIEMY OTyUYeHUI0 OMOIOrHuecKoro o0pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro oobpasoBaHusi. OCHOBY €ro cojaep)kaHus
COCTaBJIIET CUCTeMa OHMOJOTMYECKUX 3HAHMUM, MOJYYEHHBIX MPHU HM3YYEHHUU OOYYaIOLIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/JeoB OHOJIOTHUHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHHUS NOTYy4aloT pa3BuTHe. Tak, pacIIMpeHbl U yriyOaeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHUE CBEIEHUS



MPUKJIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHPHI IS
MocIleAyIomero Beioopa npodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu U MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYEeCKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTHH, AaKTYaJIU3UPYIOTCS 3HAHUA OOydYaloIIMXCS MO OOTaHHWKE, 300JIOTUH, AHATOMMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
y4eHue o ouocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJEW, NPUHIIMIOB H TMPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHHU, MPHUKIATHBIX AaCIEKTaX
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca OO0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

Llenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOiaéHHOM ypoOBHE — OBJa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTo paHra M NMpUoOpeTeHne yMEHUN UCTIOJIB30BATh 3TH 3HAHUA B (DOPMUPOBAHUHU UHTEPECA K
omnpenenéHHoil obnactu nMpodecCHOHATBHON NEeATEIbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIN K
BBIOOPY YueOHOr0 3aBeIeHUs sl POAOHKEHUS OMOIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
obecreunBaeTCs pereHrueM CAeAyIOIMNX 3a/1ayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TMpaBUiIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCICAOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIBHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAaMOCTOSITEILHO HAXOJWTh, AHAIU3UPOBATH M
MCIIOJIb30BaTh OMOIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHIECKONH TEPMHUHOJIOTHEN U
CUMBOJIMKOM; YCTaHABIMBAThH CBS3b MEXK/IY pPa3BUTHEM OHMOJIOTUU U COLIMATHHO-I9KOHOMUYECKUMU
Y 9KOJIOTHYECKUMU MPoOIeMaMHy YeTIOBEYECTBA; OIICHUBATH IMOCIIEACTBHUS CBOCH IESITEIBHOCTH 110



OTHONICHHUIO K OKpYXKalolleld TNpUPOAHON cpene, COOCTBEHHOMY 370POBBIO M 370POBBIO
OKpY’KaIOIIMX JIIOJIe; OOOCHOBBIBaTh W COOJIIOJATh MEpbl MPO(PUIAKTHKH HH()EKIIMOHHBIX
3a00JIeBaHUI, TpaBWiIa TIOBEICHUS B MPHpOJAE W obecredeHus O0e30MacHOCTH COOCTBEHHOM
JKU3ZHEJEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYyalUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y O0YYaIOUIMXCS MHTEUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHel OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTHYECKUX 3a7ad, MOJEITUPOBaHUs
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOyYarOMMXCs IIEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUpPOJE B IEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHHMH;

npruobOpereHne 00y4YaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTOIH30BAHUT
(cobmroeHne TpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, 3KOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOT'O 370POBBS M 30POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npoduIaKkTUKH 3a00JIeBaHM, o0ecrieueHrne 0€30aCHOCTH KU3HEEATSIIbHOCTH B UPE3BbIUaHBIX
CUTYaIMsIX IPUPOJAHOTO M TEXHOT€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHHS OMOJIOTHUECKUX
3HAHUW U YMEHUH B IIOBCEAHEBHON KU3HU;

CO3JaHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCIenyromeMy IpodecCUOHATbHOMY
CaMOONIPE/ICIICHUIO, B COOTBETCTBUU C WHJIWBHIYaJIbHBIMH HHTEpECAMH U IMOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OHONOTMM Ha YriyOJIeHHOM YpOBHE
cpenHero oomiero oopazoBanus, cocrabiset 204 gaca: B 10 kimacce — 102 yaca (3 gaca B He/Ien0),
B 11 ximacce — 102 gaca (3 gaca B HeZemIo).

OT60p OpraHU3aIMOHHBIX POPM, METOJIOB U CPEICTB O0yUEHUSI OMOJIOTUHU OCYIIECTBIISCTCS
¢ yuéTtoMm crienuuKd ero coaep kaHus M HaAIMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHus B OpraHU3AIUAX CPETHETO MPOPECCHOHAITBHOTO U BBICIIIETO 00pa30BaHMUSI.

OO0s13aTeNbHBIM YCIIOBHEM TP OOyYEHHH OWOJIOTMHM Ha YTIyOJIEHHOM ypOBHE SIBIISIETCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pador. Takxke yuacTue oOydaromuxcs B
BBITIOJTHEHUH IPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMaTHKa KOTOPBIX OMPEeNsaeTcs
YYHUTEJIEM Ha OCHOBE MMCIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOTHBIX
YCJIOBUU.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON JIEATEILHOCTH
4eJI0OBEKA: MEAMIIMHE, CEJIbCKOM XO035I1CTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOBIL.

JdeMoHcTpannn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mengens, B. U. Bepnanckwii, U. I1. [1anos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykamm», «CucremMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ounosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPTaHM3alUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BO, HKOCHUCTEMHBIN (OmoreoneHOTHYECKUI),
o6uocoepnsiit. Ilponeccsl, npoucxoasume B KUBBIX crucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromniye KUBble€ CUCTEMBl Ha pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, wmeraaHanus3. [loHsaTHE O 3aBUCMMOM M HE3aBHCUMOMU
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «bHONOrHYeckne CUCTEMBD»,
«CBoiiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoab», «CTpoeHne KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEYECKOT0 OPraHu3May, «bruoreonenosy,
«buocdepay, «Meroabl U3ydeHUs KUBOU TPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHuE Pa3IMUHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CHUCTEM.

Tema 3. buosnorus kjieTrku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISpPHOW M KJIETOYHOM OMOJIOTMU: MHUKPOCKONIMsS, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JdemMoHCcTpauMu

[Toptpertsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneliaen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, *KMBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIBTPaMUKPOJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETyJIALHUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkos. [lpuonut.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIUTOcaXapy/ bl U nonucaxapuipl. OOmui nian
CTPOEHUs M (PU3MKO-XMMHYECKHE CBOMCTBA yIiieBOA0OB. bronornueckue GyHKIMH yriIeBOAOB.

Jlununer.  T'uppodunbHo-ruaApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpunuun xommuiementapHocTt. IlpaBmiio Yapradga. Crpykrypa JIHK — nBoitHas crimpais.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckue
¢ynkunmun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (YHKIIUU B KJIeTKe. [[pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnekcos. Komnvromepnwiti Ouzavin u op2anuiecKuii Cunmes OUOMOoNeKy1 U ux
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IIPHUPOJE»,
«Pacnipenenenue XuUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl OeKay,
«CTpyKTYpbl O€IKOBOWM MOJEKYIb», «CTpoeHHe MOJEKYyJ YrieBoJaoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHne TMpOKAPUOTHYECKOW KIeTKH. KietouHas cTeHka OakTepuid ©  apXew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IUta3MaTHueckoil wmeMmOpanbl. TpaHCHOPT BeELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOT0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronnTo3. Dk30unuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE M (QyHKUIWH. B3amMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHOIUIa3MaTHUeCKuil peTukyiayM. CekperopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenesz (K.C. Mepesckosckuii, JI. Mapeyauc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

HemeMmOpannbie opranousl kieTku CtpoeHne M QyHKIHMH HEMeMOpaHHBIX OpraHOWJOB
kietku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHBIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutoriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHHe: CBETOBOW MHKPOCKON, MHKpPOIIpEnapaThl PaCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHasi padora «VccienoBanue IjiasMoyiM3a W JEIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOTPOdHBIA. YUuacTre KUCI0opoaa B OOMEHHBIX MPOLIECCax. DHEPreTHIECKOE
oOecnieueHue kietku: npespaiieHue AT® B oOmeHHBIX nporeccax. epMeHTaTUBHBIN XapakTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. Otnnuns ¢GepMEHTOB OT HEOPraHMYECKHX KaTajau3aTopoB. belnku-akTUBaTOPHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUH OT pa3IMnYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Brnusinue pa3nudabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30yAWUTENIN
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WIM KIETOYHOE JbIXaHuE. Poib MUTOXOHApHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpe]  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTeTUIECKOT0 0OMEHA.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padorta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajaasbl)».



JladbopaTtopnasi pabora «l3yueHue (epMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUUYHOCTb. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu ceHog. OpraHu3anus TeHoOMa y MPOKapUoT U
3yKapuoT. Perynsinust akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
Monekynapnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsanys 0OMEHHBIX MPOLIECCOB B KiieTke. KieTounslii romeocTtas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHrble 3a00neBanus 4enoBeka, :’KuBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexnonozauu 6 buonocuu u meouyure. Ilpoepammupyemole ghyHkyuu
benkos. Cnocobvl 00cmasKu 1exapcms.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) NEpHUOIbI
uHTEp(Pasbl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocomsl. Ctpoenne xpoMmocoM. Tenomepsl U Tenomepasa. XpoOMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJOTrHYHbIE
XpoMocoMsl. [Tos10BbIE XpPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAUIME B HUX MpPOLECCH. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsmus MuToTHueckoro uukia kietkd. [IporpamMmupyemas kieTtouHas rubenp —
arornTo3.



Knerounoe sapo, XxpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kremkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «Habnronenne mMuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOCHUS U KU3HENEATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. THUITBI )KUBOTHBIX TKAHEH: SMUTENUATIbHAS, COSTUHUTEIbHAS,
MblIlIeyHass, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMI U PACIONOKEHHs] TKaHEe B opraHax
JKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEM.

JBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHHUYHOE. J[[BI)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPOMHU3MBI W HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranu3zmoB. [lormomieHre BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKIETOUHOE MHUIIIEBAPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanne sxuBOoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KoxHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe M JIErodHOE
JIbIXaHue. JlpIxaHhe TO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa ueloBeKa. MexXaHu3Mm
BEHTWIAILNH JIETKUX Y MITUIl U MIIEKOMUTAIOMUX. Perymsnus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cucTema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYAbl U KpOoBb. Kpyru KpoBOOOpaiieHwus.



OBOJIIOLIMOHHBIE YCIIO)KHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
CoxkpatutenbHbie Bakyosau. Opransl BeieneHus. OuibTpalus, cCeKpenus 1 00paTHoe BCaChblBaHNE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICIUTENILHON CUCTEMaMU. BpljiesnieHre y TO03BOHOYHBIX J>KMBOTHBIX M uejoBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U LUCTHI
NpOCTEHIIMX. 3alrTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM H
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIETOUHBIH W TyMOpaldbHBIH HWMMYHHUTET.
BpoxaéHaplii W TpHOOPETEHHBIA  crieU(PUYECKU UMMYHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiiusi y >KHBOTHBIX. HepBHas cucrema M e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi U SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4YesoBeka. JKemesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMOCBsI3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHHi», «CUCTEMbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucremay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpraenurensHas cucteMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIb, «MMyHUTET,
«Kumegnononoctapie», «CxeMa mUTaHus pacTeHHi», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONINUXY,
«HepBHas cuctema yenoBekay», «Peduekc.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PaCTeHHUI pa3HbIX OTJIETIOB, BIAXKHBIC TIPETapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyaoBaHue 7S IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH, paclieTIeHus
Kpaxmana u 0eJKoB moj AeicTBreM (GEepMEHTOB, 00OPYI0BaHKE AJIs IE€MOHCTPAIIMU OMBITOB 11O



U3MEPEHHUIO JKU3HEHHOM €EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKECHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBeie kieTkH, uam ramerel. Meito3. Craaun Mmenosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [1onoBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIEeTOK. CriepMarorene3 u ooreHe3. CTpoeHue moJ0BbIX KIETOK.

Omo10TBOPEHUE U 3MOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgocernos u
Mmooenu mopgozeneza. Ctanuu >MOpruoTreHe3a KUBOTHBIX (Ha mpuMepe JSrymkn). Jpodnenue.
Tunbel apobnenus. /Jemepmunuposantoe u HedepmMuHuposannoe opobuenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIECKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
Pa3BHBAIOIIETOCS 3apOIbIIa (AMOPHOHATbHAS MHTYKITWs ). 3aKJIaIKa TUIaHA CTPOCHUS JKUBOTHOTO
KaK pe3yJIbTaT UepapXUIeCKUX B3aMMOJICHCTBHI IeHOB. BiusiHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIICH CPeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanpHbi mepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TTO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B MPHUPO/IE.
Tunbel pocta >KMBOTHBIX. akTOpbl PETYJSIIUM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAILHOTO Pa3BUTHS y JKUBOTHBIX M ueioBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJTOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBopeHe U
pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYJISIMA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxeMbl: «BereratuBHOE pa3MHOXKEHHE», « TUIBI OECIIOIOT0 Pa3MHOKECHHS,
«Pa3MHOXXEHHE XJIaMHJIOMOHAIb», «Pa3sMHOKeHHE OIBIVICHB», «Pa3sMHOXXEHHUE THIAPBIY,
«Meito3», «Xpomocombly, «['amerorene3», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE CTaANU OHTOreHe3a», «[IpsiMoe u Henpsimoe pa3zBuTHe», «PazBuTre MalicKoro xKyka,
«Pa3zButne capanum», «Pa3Butne mnsArymkuy», «JIBoifHOE OIIOAOTBOPEHUE VY IIBETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN LUK
MOPCKOM KanycTb», <) KU3HEHHBIN LUK MXa», < KU3HEHHBIN [IUKJII MAIIOPOTHUKAY, <« ) KU3HEHHbI
LUK COCHBD.



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mozienb «L{uKII pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIECH ITO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropust craHOBIIEHUS M pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne @pu3a,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi padora «/lpo3oduia kak 00bEKT FTeHETHUECKUX HCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH MeHesns — 3aKoH e IMHO00pa3usi TMOPHI0B
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerieHus
npu3HaKkoB. lluTonornyeckne OCHOBBI MOHOTHMOPHIHOTO CKpEUIMBaHUA. [ 'MIOTe3a YHUCTOTHI
ramer.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTomornueckre OCHOBbI AUTUOPUTHOTO CKPELTUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXAaHU3M OIPEAEIECHUS M0JIa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMIJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoO€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HealIeNbHbIX TIeHOB. KommiemeHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — MApa3UT» U «XO35IMH — MUKPOOHOM.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnensn», « Tpetuii 3akon Menaems»,
«Ananuzupymoniee ckpeuuBanue», «HemnonHnoe noMmunupoBanue», «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IMHO00pa3us ruOpHa0B IEPBOro
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopelictBie TeHoTHa W cpeabl mpu (opMupoBaHHH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuonHbll psin U BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mei03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYHIUPOBAaHHBIE MYTalMH. SIAEpHBIE M IUTOIUIA3MAaTHYECKHE MYTallUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUYMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuupl 1 cxembl: «Buabl u3mMeHumBOCTHY, «MOAMPUKAIIMOHHAS W3MEHUYUBOCTDHY,
«KomOnHaTHBHAs H3MEHYUBOCTEY, «Meto3y», «OmnogoTBoperuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IUYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJSIpHO-TeHEeTUYeCKuid. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHucie ¢ momoubto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETHYECKUX 3a00JieBaHUM 4YesloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHUH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT, MOpO1a, IITaMM. 3aKOH FTOMOJIOTHYECKHUX
pAloOB B HacieACTBeHHOM m3meHuuBocT H. M. BaBwiioBa, ero 3HaueHue i CEJIIEKIMOHHOU
paboThL.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. McnbiTanue npousBoautesel mo motoMctBy. OTOop mo
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbIl U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJIbTYpPHBIX (DOpM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEAAKTUPOBAHUS U MeTOI0B pekomOonHaHTHBIX JIHK msa monmyyenus
HCXOAHOTO MaTepHalia Jijisl CEJIEKIUH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHAOBBIX THOpUIOB. JlOCTMIKEHUS CENIEKIIMU pacTeHUN U
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauyei i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHU HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEIACTBEHHOM HW3MEHUYMBOCTH», «METOHIBI CEIEKIUn»,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

Ikcekypeusi «KOCHOBHBIE METO/ABI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTUsI M CHHTeTHYeCKasi 0MoJ10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYaroIuecs B IPUpoie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH PacCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS AHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO | TpaHCIIIaHTauu P KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
VUHXCHEPUU.

Menununackue ouorexnonoruu. IloctrenoMHas nudposast meaununa. [TLP-auarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMs KOMIJICKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEPHOro OMONMPHUHTUHIA U cKadoIaUHra A pPeLIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «['eHHas HHKEHEpU».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:xkaeHne U pa3BUTHE IBOJIOLMOHHBIX NPeACTABJEHNH B 0M0JI0T I
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas aearenbHocTs Y. JlapBuHa.



JBuwxyume cuinel 3Boironuu  BugoB mo Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTD
PasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOTIOIMOHHON TeopuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. JluxHero)», «JlecTHuIa KUBBIX
cyuiects (1o Jlamapky)», «MexaHu3m (GOopMHPOBAHUS IPUCIIOCOOICHUN Y PACTEHHM 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cymiecTBOBaHue», «[lopoasl roayoeity, «MHoroobpasue KyabTypHBIX GopM
KanycTb», «llopoapl JOMamHUX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BuAOB (mo Y.
HapBuny)», «CxeMa COOTHOLICHHUS IBWXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHUYECKOI TE€OPUU HBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3naeMeHTapHas eAuHuLa 3BoolMU. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (HAaKTOPHI (IBMIKYIIME CHIIBI) JBOJIONMH. MyTalMOHHBIA MpOIIecC.
Komb6unarupHast usmeHuuBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
amneneid B nonynsanusax. Jddext ocHoBarenss. Ipgexm dymuviiounozo eoprviuika. CHudiceHue
2eHemuyecKo2o paHoobpasus. npuduHsl u cireocmeus. Ilposenenue sghghexma opetigha 2ernog 6
bonvwux u manvlx nonyaayusx. Murpammu. M3omsmus  nomynsuuii: - reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (pernpoyKTUBHAs).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOLIMH, paspbiBatomuil (qu3pynTtuBHblii). IlomgoBoit otdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoO1eHnit y opranu3mMoB. ApoMop¢o3sl 1 uanoanantanuu. [Ipumeps! nprucrnocobaeHuii y
OpPraHu3MoB:  MOp(QOJOrHYecKUe, (PU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue kak pe3yibTaT MUKPOIBOIIOLUH.
M3onmsauust — ximroueBoil (akrtop BupooOpazoBanus. I[lyth u cmocoObl BHI000pa30BaHUSA:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHON OWONIOTMM B pa3pabOTKE HAyYHBIX METOJO0B COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuubl 1 cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «[lomynauonHas CTpyKTypa BHIIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI Jaypckon», «llomynsioHHbIe BOJTHBI YUCIEHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«®usnonoruueckue agantauun», «lIpucrnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBbHOCTHY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB CUHULY, «llomummonasl pacrenuit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHui OJIN3KUX BUI0B, 00Pa30BaBLIMXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus sBomouuu. CpaBHeHue ¢uopbl U (ayHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYSHHS ABOJIOIHH.
['eHeTnyecKME MEXAaHU3MBI 3BOJIOLMU OHTOIEHE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
I'oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIFOLHSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGmuupl n cxembl: «PUIOreHETUYECKUH Psifl JTOIAAN», APXEONTEPUKC», «3BEpo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3eminy, «Jlpelid koHTUHEHTOB», «PemukThl»y, «HavanbHble cTagum SMOPHOHAIBHOTO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMUHBIE U aHAJIOTUYHBIE OPTaHb», «PyIMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIaH3e», «[JIaBHbIE HampaBIeHUS
ABOJIIOLINNY, «O0I1IEe 3aKOHOMEPHOCTH BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PyAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHUSI O 3apOXKAECHUU JKU3HMU (KpealuuoHM3M). ['Mmore3a moOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi 3BOJIONHS. AOHOTeHHBIH CHUHTE3 OPraHMYECKUX BELIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3za nepBudHoro OynboHa J[x. XomjaeiHa, TeHeTHYecKas rurmoresza .
Mémnepa. Pu6oszumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memopaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

HauanbHble dTansl opranndeckoil 3Boarouuu. [1osBieHHEe M 3BOMIOLUS IEPBBIX KIIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxneHrne sykapuoT (CUMOMOreHe3). DBONIIOIMOHHOE IMPOMCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BbICIIMX pacTeHud. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Brixon pactenuii Ha cyury. [losiBlieHne criopoBbIX pacTeHUI U 3aBoeBaHue UMU cyIId. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuii M penTHIni.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUI. [IpuHiun kimrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U IEpPUOaM: apXel, MPOTEPO30H, NAIE0301, ME30301,
KaiiHO3011. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJoTHYecKkuX nporeccoB. [losBneHune u pacuser
XapaKTepHBIX OPraHMW3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKUE KpU3HChI mpouutoro. IlpuumHel u cnencreus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo3apoXKJeHus ku3Hm», «Cxema ombita C. Mwmmtepa, I'. IOpu», «3Jrtansl HeopraHndeckou
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnorenesa», «Cucrema KuBoi npupoas, «CTpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PuUHMOOUTBY, «OTHOKIETOUYHBIE BOJOPOCIN,
«MHoroknerounsle Bojgopociunw», «Mxu», «llamoporHukmn», «l'om0CEMEHHBIE paCcTEHUS,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHPa», «ApOoMOpQO3bI
KUBOTHBIX», «IIpocreitmney, «Kumeunononoctusle», «llnockue uepBu», «UneHUCTOHOTHEY,
«Po10b1Y, «3emHOBONIHBIEY, «lIpecmbikatoniuecs», «lItumpy, «Muekonutaromuey, «Pa3Butne
JKU3HU B apXeUCKoil apey, «Pa3BUTHE XKHW3HM B MPOTEPO30MCKOW 3pe», «Pa3Burhe Xu3HH B



MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAMHO30MCKOU
ape», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuM pPAcTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIECTBHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHULl U 3BEPEH, KOJUIEKIIMM OKAMEHEIOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKHUX OCTATKOB OPIaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onsiToB Muniepa—tOpu no
U3yYEHHUIO A0MOT€HHOr0 CUHTE3a OPraHUYEeCKUX COCIMHEHUH B IEPBUYHOM aTMochepey.

JlaGopatopHasi pabora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTyeckas padora «3yueHre 0COOEHHOCTEN CTPOEHNUS PACTEHUI Pa3HbIX OTIEIIOBY.

IIpakTnyeckas padora «3yyeHne ocOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIX».

Tema 5. IIpoucxo:kaeHne 4yeJ0BeKa — AaHTPOINOreHe3

Pa3nensl u 3agaun aHTponoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBEeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoxmerBo  uenoBeka ¢ KMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBugeTenbCcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckne, (U3NOIOTr0-OMOXUMUYECKHEe, TOBeAeHYecKre. OTINYHsS YeloBeKa OT
KUBOTHBIX. [IpAMOX0XKI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTue rojaoBHOroO
MO3ra U BTOPOI CUTHAJIbHOM CUCTEMBI.

JBxytue cuitbl ((hakTopbl) aHTPOIIOTEeHE3a: OMOJIOTHYECKUE, coluanbabie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaMM aHTpoIIoreHe3a. PaHHue yenoBekooOpaszHble 00e3bsiHbI (IIPOKOHCYIIbI) U
paHHUE MOHTHJIBI — OOLIME MPEeIKHU YeIOBeKOOOpa3HbIX 00€3bsH U J0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE NpEIKH JroAeh. UenoBek yMmenslid, MEepBbIE M3TOTOBJICHUS OpyAUi Tpyaa. Hemosek
IPSIMOXOJSAIINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YeJloBeKa pa3yMHOro. YenoBeK HeaHIepTallbCKUi
KaK BHJ JIOJEH XOJOJHOrO KIMMara. YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JAEHHCOBCKUMN
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyTanuonHsIi nporece U noauMopusM. IlonysiuuoHHbIe BONHBI, Jpeiid reHOB, MUTpaLUs U
«3(h ekt ocHOBaTENSH» B MOMYJISALUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pachl. [loHstue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAsL (PKBATOpHAJIbHAS), MOHTOJIOMIHAs (a3MaTCKo-aMepuKaHcKas). Bpems u
IyTU paccelIeHUus 4YeJloBeKa Mo IulaHere. EauHCcTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpY Karolen
cpensl. BnusiHue reorpaduyeckoil cpensl U Apelda reHoB Ha MOPQOJIOTHIO U (HUIUOJIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE MeTOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ AHTPOIOJIOTMST M MAJ€OAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
buocouuansHple  WccrnedoBaHMA ~— OpUPOABI  YeloBeka.  VccimegoBaHue — KOJBOJIOLUHU
OHMOJOTUYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpanun

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmumpl W cxembl: «MeToasl  aHTPONOJIOTHHY, «['OJOBHOW MO3T YeJOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBD, «CKENeT 4eloBeKa W CKeNeT IMMITaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aAHTPOIOTEHE3a», «DBOJIOLMOHHOE JPEBO UEIOBEKay,
«ABcTpanonurek», «HenoBek yMenbli», «HenoBek NpAMOXOoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heannepranbipl», «KpomanboHibl», «llpenku udenoBekay, «ITambl 3BOJIOLNUU YEIOBEKAY,
«Pacel yenoBekar.

O6opyoBaHue: MYJISDKM OKaMEHEIOCTEH, IIPEIMETOB MaTepUAIbHON KYJIbTYpPbl IIPEIKOB
4yeJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMBIX OCTaTKOB YeNIOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YejJoBeKa M depena IIMMIIaH3€, MOJIENb KUCTH YEJOBEKa M KHCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JladopaTtopnasi padGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/I3yueHune 3K0JOrMYECKUX afanTalui YeJIOBEKaY.

Tema 6. JK0J10THA — HAYKA 0 B3aMMOOTHOLLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKPY:KawLeil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMHu.

Metonasl skonoruu. [ToneBbie HaOmoOeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKUX 3HAHUM JJIs 4YelIOBeKa. DKOJOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBs3ei uyenoBeuecTBa ¢ mnpuponoid. DopMHUpOBaHHE SKOJOTUYECKOW KyJIbTYPbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

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

Tabmumel u cxembl: «Paznensl skomorum», «MeToasl skonoruny, «CxeMa MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi paGora «/3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Oxonoruyeckne (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
IKOJIOTMYECKHUX  (akTopoB:  abuoTHyeckue, OMOTUYECKHE, aHTpornoreHHele. OOmue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak dkojoruueckuii akrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEUYHOTO CIIEKTpa HAa OPTaHW3MBI. DKOJOTHYECKHE TPYMIbl PACTEHWW M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posib cBera. doTonepnoausm.

TemnepaTypa kak dKonorudeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHui K MOAJIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid MO OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMa.



Cpenbl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHUu3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOUYHBIE ¥ TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI JKUBOTHBIX: THAPOOMOHTBHI, TE€OOMOHTHI, a’pOOMOHTHL. (OCOOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3auMOAEHUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aUMOJICHCTBUN I CYIECTBOBAHMS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl ¥ cxeMbl: «JKonoruueckue Gpaxtopb», «CBETOBOM CHEKTP», « IKOJIOTHUYECKHE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckre puTMbD, «KnuzneHHsie GOpMBI pacTeHH», « Ku3HEHHBIE (DOPMBI )KUBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX ~ JKOJIOTWYECKHX  (HAaKTOpOB, TepOapuul  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repoapuu U KOJJIEKIMH TEeTUIOMIO0UBBIX, 3MMOCTONKHX, MOPO30YCTONYHBBIX pacTeHUIH,
yyyesna MNTULl U 3Bepel, repOapuu pacTeHHi, OTHOCSIIMXCS K TUrpopuTaMm, Kcepodutam,
Me30(HuTaM, KOMHATHBIE PACTCHHUS TaHHBIX TPYIII, KOJUIEKITUH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TepOapud M KOJNJIEKUIMH PpPAacTeHUH W JKUBOTHBIX, OOJaJalomux dYepTaMu
IPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKU3HHU, TepOapuu M KOJUICKIHH
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, yUYACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padora «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTEPUCTUKU MOMYISuu. [lomynsmust kak Onoiornveckas CHCTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJICHHOCTb, IIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpPa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
MOMYJISIIUY U e€ perynsnus. buotTnueckuil moTeHuan nonyasuuu. MoaenupoBaHie JTUHAMUKH
nomyysiuu. KpuBble pocTa YHCICHHOCTH momyisiiuu. KpuBble BbDKMBaHUS. Perymsnus



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornyeckor Humm Jhx.M. Xarumncona. Pa3zmepsl skonorndyeckod Humu. [loreHunansHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. Y. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpyKTypa mnonyysinun», «Bo3pactHele mnupamuasl nomyiasuum», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopor BelecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUE MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKieccuu. llepBuuHble M BTOPUYHBIE CYKIIECCHU U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccu. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCHEMbl 03Ep U peK. DKOocucmeMvl Mopeu U OKeaHos.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢uopa u ¢ayHa.
CunanTponuzanusi ropojckoil ¢aynel. buomormueckoe ©  XO3AHCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (knrouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMHU. Y CTOWYMBOCTH
OpraHMW3MOB, TMOMYJSIMUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOA0SUUECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupaMujia s3Heprun», «OdpazoBanue 0onota», «IlepBuunas cykueccus», «BoccranoBieHue jieca
nocie noxapay, « JKocucremMa 03epay, «ArpoueHnosy», « KpyroBopot BemecTB 1 MOTOK SHEPTUU B
arpoiieHosey, «I[Ipumepsl ypOoskocuctem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dydejia NTHUI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnas padora «/3yueHue pazHooOpa3usi MEIKUX OYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0ojgo4Yka 3eMiH, TJe CYHIECTBYET HJIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocheps U ero PyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOreoXMMHYECKHE HUKIBI (Yriiepoa, a3oTa). PUTMHUHOCTD sBlIeHU# B Onocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa u QYHKIIHS )KUBBIX CHCTEM, OI[EHKa UX PECYpPCHOTO OTEHIIMaNa U OnocqepHbIX
(byHKUIHH.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmumel u cxemsl: «I'eochepsr 3emnn», «Kpyrosopot azora B mpuponae», «Kpyrosopor
yriepoja B npupojzie», «KpyroBopot kuciaopoaa B npupone», «KpyroBopoTt Boabl B IPUPOIEY,
«OcHoBHBIE OMOMBI cytny, «Knumatudeckue nosca 3emimy», « Tyaapay, «Taitray, «CMmeniaHHbI
necy, «lIupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycToiHsgy, « Tponudyeckuii Jecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawOIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3meiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KiMMaTa.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MHUp. OXpaHa pacTUTEIBHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHLIMIBI OXpaHbl Npuponbl. Kpacueie kHuru. Oco0o
oxpansiemble npupoubie Tepputopun (OOIIT). borannueckue cajapl U 300J0THYECKHE TAPKU.

OCHOBHbIE TPUHIUITBI YCTOMYUBOTO Pa3BUTHUS YEIIOBEUECTBA U MPUPOAbl. PannoHansHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3Butne METOJOB MOHMTOpPMHra pa3BUTUS ONACHBIX TEXHOIEHHBIX IIPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaioujeii U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozcuueckoe paznoobpasue u douopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuusarouue OOCMyn K UHGOPpMAyuu no COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuIUmayuy IKocucmem u cnoco6o6 6opvobl ¢ GUONOBPEHCOEHUAMU.
Pexoncmpykyusa mopckux u HazemHwix 9KOCUCTEM.

JemMoHCTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arps3HEHHE TOYBBDY, «[[apHUKOBBIA 3P herT?, «Oc000 0XpaHsIeMble TPUPOTHBIE TEPPUTOPHUID,
«Mogenu ynpasiasieMoro Mupay.

O6opynoBanue: ¢potorpaduu oxXpaHseMbIX PACTCHUH U KUBOTHBIX KpacHoi kaurn Poccuiickoit
®enepaunn, KpacHOl KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI' U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTAaHOBKAMH, TMPUCYIIUMU  CHCTEME
Ouosnoryueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKOM  KYJIBbTYpHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yNIbTaThbl OCBOEHUS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAli, IO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCUICKOTO  OOlIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU  OOYyYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHHME CBOMX KOHCTUTYLHOHHBIX NpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHbIX U IM03HABaTEIbHbIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUSA JTIOJIeH ¢ pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSMU U COLMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKAEHUU CIIOPHBIX BOIIPOCOB OHOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccun B Hayke, UCKyCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTH OIICHUBATH BKJIAJ] POCCHICKHUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHHUA  KYJbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHYECKUX MPaBUI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
peryisipHas ¢Qu3NYecKass AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHHWE IEHHOCTH TIPaBUJ HWHAMBHIYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTU TEXHOJIOTMYECKOM U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATh TAKYIO JESTEIIbHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIIel npodeccun U peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIeCTBOBAHUS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUSATUE JEHUCTBHM, NPUHOCAIIUX BpEl OKpYKArOUIEH MNPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
[IO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTUM K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YNTATEIBCKON KYJIBTYPhI KaK CPEJICTBA B3aMMOICHCTBUS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MUpE Kak O €eIUHCTBE MPHUPOABI, YEJIOBEKa U OOIIeCTBAa, B IMO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH Mpo0aeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOSXKIAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbIe MpoOJIeMbl Pa3BUTHS YETIOBEYECTBA, TTOMCKA MyTEeH BBIXOAA U3 TJIOOATBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTHYECKUX 3HAHWM B LIETSAX MOBBIMICHUs OOIIei
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU N3y4eHUN OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh IOJydYaeMble 3HAaHUS [UIS aHaiu3a W OOBSICHEHUS SIBICHUU
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C METbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIFHO MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUISl PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY OO0Opa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEJMETHBIE PE3YJIbTATHI



MertanpeaMeTHble pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUONOTHsS» BKIIOYAIOT:
3HaUMMBbIC IS  (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4HbIH (haKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJJOBaHHE, HAOIIOJIECHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
yueOHble JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), 00ECIeUnBaIOIINe
dbopMupoBaHue (PyHKIIMOHAIBHON T'PaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIMH OOYYaroIIUXCs;
CIOCOOHOCTh 00y4Jarmuxcst KCII0Ib30BaTh OCBOCHHBIE MEXIUCHUTIITNHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOU U
COLIMAJILHOM MPaKTHKE.

B pesynbprare wu3yueHuss OMOJIOTMM Ha YpOBHE CpenHero oOmiero oOpa3oBaHHUs Yy
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHUS, PETYJATUBHBIE YHHBEPCAIBHBIC
y4eOHbIe JeHCTBHSI, COBMECTHASI IEATEIbHOCTD.

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrPaMMbI CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IE/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpPOBaTh MpoOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIH30BATh IPH OCBOCHUHU 3HAHUM MTPUEMBI JIOTUYECKOT'O MBIIICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKAlUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSMU);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas MapameTpbl U KPUTEPUH UX JOCTHIKEHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIE, TI0 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX SBJICHHSX, (POPMYIUPOBATH BHIBOJABI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAK)Ke MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMUYHBIX MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIICACTBUH JACSITSIHBHOCTH,

KOOPJIMHUPOBATh U BBIIOJHATH PabOTy B YCIOBHUSX PEATBHOTO, BHPTYyaJIbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIAJICTh HABBIKAMHU YUEOHO-HCCIIECOBATEIHCKON M MPOCKTHOM NEeATETLHOCTH, HaBBIKAMH
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IOMCKY METO/IOB
pElIeHHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOIOB TO3HAHUS;



UCITOJb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTalny, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIH THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOIOIUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BaTENbHOW NEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadyy, BbIJBUIaTh
TUIIOTE3Y €€ PEeLIeHUs, HAXOAUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPXKAECHUI, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHATM3UPOBAThH MOJTyUYEHHBIE B XO/I€ PEIICHUS 3a/1a4H PE3yJIbTaThl, KPUTHUECKU OI[CHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJIATh LEJICHAIIPABJICHHBIM MOMCK NEpeHoca CPEeACTB U CIIOCOOOB JEWUCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPUTMHAIBHBIC TOJXOAbl W PEUICHHUs, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIIle albTepHATUBHbIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAJIM3UPOBaTh MH(POPMALMIO pa3IUYHBIX BHUIOB U (opMm
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pPazIMYHBIE METOABI TNPH IOWCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BHITIOJIHEHHS YUeOHBIX 3a]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYIO (GOpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popManuu (cxemsl, TpaduKH, JUarpamMmbl, TAOIHUIbI, PUCYHKH U IPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh U MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJaJeTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax *KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJICHUS OTHOCHTEJBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4dd, YYHUTHIBATH HWHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyallluid, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;



BJIAJETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBa KOMaHAHOW M MHIMBUIYaTbHONH pabOThI IpU
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0T'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, paCIIPENENsTh POIH ¢ y4ETOM MHEHUN
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHON padOThI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJOr0 y4aCTHHKA KOMaH/bl B OOLIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYalHsIX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEI€BbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSIX M IOCTYIKax IO OTHOWICHHIO K >KMBOM IPHUPOAE, CBOEMY 3IJOPOBBIO U 3/10POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBAaTh COOCTBEHHBIE 33Jayl B O00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, HCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MU C MO3UIMH IPYTOro YelIOBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEp)KaHMs ydeOHoro mnpenmera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIbHOT0 00yYeHHsST 00yUYarOIUXCs
6uonoruu. OHYU BKITIOYAIOT: crienu(uIecKre Uit OMOJIOTUN HayYHbIe 3HAHUS, YMEHHS ¥ CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
IOJYYEHHUIO HOBBIX 3HAHMHW M HUX HNPHUMEHEHMIO B PA3IMUYHBIX Y4EOHBIX, a TaKKE B pEalIbHBIX
KU3HEHHBIX cuTyauusx. [IpeamerHsle pe3ynbTaTsl IpeACTaBIEHbI 10 FOJaM U3y4YeHus.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenMera «buonorus» B 10 knacce 10nKHbI
OTpaxkaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B TO3HAHUU 3aKOHOB IPUPO/IbI U PELICHUN
po0JeM palioOHaIBHOIO IPUPOIONIOIb30BaHUs, O BKIIA1€ POCCUHCKUX U 3apyOekHbIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
Ouosornyeckue TEPMHHbI U IMOHATUSA (KHU3Hb, KJIETKA, OpraHW3M, MeTaboJiu3M, TOMEOCTas,
CaMOpEryJIsiliMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHsi HaclieAcTBeHHOocTH T. Moprana), yuenus (H. 1. BaBunosa — o nienrpax
MHOTr000pa3ust U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FraMeT, HE3aBUCUMOro HacinenoBanus . Mennens,
TOMOJIOTUYECKHX PSIJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAy4YHOTO MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucje OakTepuid, rpuOoB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OHMOJOTMYECKHUX POLECCOB: 0OMEHA BeUIecTB (MEeTa00IM3M), IPEBPAILIEHUS] SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPO(HOTO TUIIOB MUTAHUSI, POTOCHHTE3a M XEMOCHHTE3a, MUTO34a, Me03a,
rameToreHesa, sMOpHoOreHesa, OCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/IMBUYAIbHOTO DPa3BUTUS OpraHu3Ma (OHTOr€HEe3a), B3aMMOJICHCTBHUS TEHOB, TeTepo3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMHU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M MX (YHKIMIMHU, MEXKIY CHUCTEMaMH OpPraHOB U UX
GYHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKIA U SKM3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHE BBISIBISTh OTIUYUTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY IS OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

yMEHHE pelaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBISTh IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKITY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, IMPOBEPATh HX HKCHEPUMEHTAJIbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OJTYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HMCCIIEI0BATEIbCKOM paboTe Mo OMOJIOTHUU, SKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOHIECTB, M MyOJUYHO MPEACTaBIATh
MOJIyY€HHBIE PE3YJIbTAaThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMEHHUE OIICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHUH B 00JIaCTH OHOIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBICHHOE W3MEHEHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATBHON ACITEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBOI
MIPOMBIIIIICHHOCTH, YTIyOJIsaTh O3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH NpodecCuu U MPOAOKEHNE OUOIOrMYECKOro 00pa3oBaHus B OPraHU3aIMIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl 0CBOEHUS yueOHOTo npenmMera «buonorus» B 11 knacce 10NKHbBI
OTpaXkatTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTMYECKUX MPOOJIEM YEJOBEYECTBA, a TAaKXK€ B PEIICHHWU BOIPOCOB
PaLMOHATIBHOTO IPUPOIOIIOIB30BAHMS, U B (POPMUPOBAHMU LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX M 3apyOeXHbIX YUEHBIX-OMOJOrOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpasl BKIIIOYAET OMPEICNICHUs U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomonuu), yueHus (A. H. CeBepuoBa — 0 myTsSX W HampaBiIeHHSIX
sBosronun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUNOTe3bl (Tunore3a «mupa PHK» V. I'unbepra);

yMEHHE BIAJ€Th OCHOBHBIMH METOJJaMH HAyYHOTO MO3HAHMS, HCIOIb3yEMbIMU B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPHU3HAKU: BUIOB, OMOr€OLIEHO30B, SKOCUCTEM H
O6uocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro oTdopa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIMX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJIALUHU, TPUCIOCOOICHHOCTH OPraHU3MOB K cpejie OOMTaHus, YepeToBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty IPOLIECCAMH ABOJIIOLIUU, TBUKYIIIUMU CUITAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX HKOCHCTEM M TMPUCHOCOOJIICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl J0Ka3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOT000pa3us BHJOB M DKOCHUCTEM KaK YCJIOBHUS COCYIECTBOBAHHUS MPUPOIBI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKTY
UCCJIETyeMbIMU OMOJIOTUYECKUMHU IPOLIeCCaMU U SIBJICHUSIMH, J€JaTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHHS, aHATM3UPOBATh MOJTYYSHHBIE PE3YJIbTAThI U I€TIaTh BEIBOIBI;

YMEHHE y4YacTBOBaTh B Y4e€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OICHMBATh TUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM >KU3HU, YEIOBEKa W
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHalbHON AEATEIbHOCTH B
001acTi OMOJIOTHH, KOJIOTHUH, IPHPOIOTIONIB30BaHMS, MEUITUHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh TTO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccun U MpoI0JKEHNE
Ouosornyeckoro o0pa3oBaHUs B OPraHMU3ALUAX CPEJHET0 MPOQPECCHOHATIBHOIO M BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHBIE
Ne i/ f;;[rn;(:;);:::me PAsIEIOn HTeM Beero Kontpoabubie IIpakTuuyeckue f)l:il:)g)fo(::::.ibﬂme
padoThbI padoThI pecypenr
1 Buonorus kak Hayka https://resh.edu.ru/
2 JKuBbIe CUCTEMBI U UX M3Y4CHHE https://resh.edu.ru/
3 buosnorus kierku 0.5 https://resh.edu.ru/
4 XuMHYecKasi OpraHu3alys KJIeTKU 10 1 https://resh.edu.ru/
5 CrpoeHrie U GYHKIUU KICTKU 8 2 https://resh.edu.ru/
6 Kofeﬁiz BELICCTE H HPEBPALlCHIE SHEPTHH B 9 1 https://resh.edu.ru/
7 HaCHeHCTBeHIfaH HHGOPMALIL 1 9 0.5 https://resh.edu.ru/
peanu3zanus e€ B KIETKE
JKM3HEeHHBIN LIMKIT KIETKU 6 1 https://resh.edu.ru/
CtpoeHue U GyHKIMHA OPTaHU3MOB 17 1.5 https://resh.edu.ru/
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/
11 EEEZZI:;;cjiy;(;r;f;:;:icmeHHOCTH 1 2 0.5 https://resh.edu.ru/
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6 1 https://resh.edu.ru/
14 ['eHeTHKa YemoBeKa 3 0.5 https://resh.edu.ru/
15 Cenexius OpraHU3MOB 4 1 https://resh.edu.ru/
16 buoTtexHonorus u cuHTETHYECKass OMOJIOTHUS 4 https://resh.edu.ru/
17 PeszepBHOE Bpems 1 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoumnuectBo yacos
Ne Tema ypoka Mpasrmeckue Hara JIeKTPOHHBbIe HU(POBHIE 00pa3oBaTebHbIE
n/n Bcero H3yYeHUsi  pecypchl
padoThI
buonorus kak KOMILUIEKCHAs
1 HayKa U KaK 4acTh 1 0 05.09.2023 https://resh.edu.ru/subject/lesson/3827/start/118940/
COBPEMEHHOTO 00IIecTBa
2 JKuBbIEe cCTEMBI M MX CBOWCTBA 1 0 07.09.2023
3 YpoBHEBas opraHusanus 1 0
JKUBBIX CHCTEM 07.09.2023
4 Hetopist OTKpRITILS 11 H3YeHI 1 0 https://resh.edu.ru/subject/lesson/5383/start/153371/
kieTku. Kinerounas reopus 12.09.2023
Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMONIOTHH.
[IpakTuueckas pabora
5 «3ydeHne MeToA0B KJIETOYHON 1 0
O6uomnoruu (xpomarorpadus, 14.09.2023
anexTpodopes,
g depeHImaIbLHOe
nentpudyruposanue, [TL[P)»
6 XUMHYECKUHN COCTaB KJICTKH 1 0 https://resh.edu.ru/subject/lesson/5397/start/283870/
14.09.2023
MuHepanbHbIe BELIECTBA
7 KJIETKH, UX OMOJIOrHYecKas 1 0 10.09.2023

poIb



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5397/start/283870/

Oprannueckue BeliecTBa
KJIETKH — OCJIKH.
JlaGopaTopHnas pabota
«O0HapyxeHue O6€IKOB ¢
MOMOIIbIO KaYeCTBEHHBIX
peaKLHii»

CBoiicTBa, KIaccupuKanus u
byHKIMN O0EIKOB

0.5

21.09.2023

21.09.2023

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/3840/start/163096/

10

11

12

13

Oprannueckue BeniecTna
KJICTKU — YTIJICBOAbI

OpFaHI/I‘IeCKI/Ie BCIICCTBA
KJIICTKHU — JIMIIMBI

Hyxknennossie kucnotsl. JIHK n
PHK. JIabopaTopHas pabota
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB)

Crpoenue u pynkunu ATO.

Hpyrue Hykneo3uarpudocdarsl
(HT®D)

[EEN

0.5

26.09.2023

28.09.2023

28.09.2023

03.10.2023

https://resh.edu.ru/subject/lesson/5397/start/283870/

https://resh.edu.ru/subject/lesson/5397/start/283870/

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/3840/start/163096/

14

CexBenupoanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

05.10.2023

15

16

Meroas! CTpYKTYypHOH
Ouoaorun

TuIe! KIEeTOK.
IIpokapuoTnyeckas KiieTka

05.10.2023

10.10.2023

https://resh.edu.ru/subject/lesson/3847/start/8616/



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3847/start/8616/

17

CrpoeHnue 3ykapruoTHYeCKOn
kietku. [IpakTuueckas padbota
«/3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbD»

0.5

12.10.2023

https://resh.edu.ru/subject/lesson/3847/start/8616/

18

[ToBepxHOCTHBIN anmapar
KJIETKH

12.10.2023

19

OnHOMEMOpaHHBIC OPTaHOMIbI
kieTku. [Ipaktuueckas padota
«3ydeHune ABUKECHUS
[ATOIUIa3MbI B PACTUTEIbHBIX
KJICTKAX)

0.5

17.10.2023

https://resh.edu.ru/subject/lesson/5383/start/153371/

20

[ToyaBTOHOMHBIE OpPTaHOUIBI
KJICTKU: MUTOXOHIPHH,
miactuel. JlabopaTopHas
pabora «HccnenoBanue
TUTa3MOJIN3a U JIETUIa3MOJTN3a B
PACTUTENBHBIX KIETKaX»

0.5

19.10.2023

21

22

23

24

HememOpannbie opraHou bl
KJIETKHU

Crpoenue u GyHKIUH s71pa

CpaBHuTenbHas
XapaKTEPUCTUKA KIETOK
sykapuoT. JlaboparopHas
pabota «3ydyenue cTpoeHus
KJIETOK Pa3IMYHBIX
OpPraHU3MOBY

AcCUMMIANNS U JUCCUMUIISIINAS
— JIB€ CTOPOHBI METa0OIU3MA.

0.5

19.10.2023

24.10.2023

26.10.2023

26.10.2023

https://resh.edu.ru/subject/lesson/3847/start/8616/

https://resh.edu.ru/subject/lesson/3917/start/46777/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/46777/

25

Tunsr oOMeHa BEIIeCTB.
JlaGopaTopHnas pabota
«3ydeHne KaTaIuTUHYECKOM
AKTUBHOCTH ()epMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTasasbl)»

DepMeHTaTUBHBIN XapaKkTep
peaxiuii KJIeTOYHOTro
MeTrabonu3ma. JlaboparopHas
pabota «M3yueHue
(hepMEHTaTUBHOTO
paciienieHus! epoKCuaa
BOJIOPOJIa B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)

07.11.2023

26

27

benku-akTuBaTOpH! M OEIKU-
MHTHUOUTOPBI

ABTOTpO(DHBIN THIT 0OMeHa
BEILIECTB

09.11.2023

09.11.2023

28

29

30

31

doToCcuHTE3 1

Xemocuntes. JlaboparopHas
pabota «CpaBHEHHE TIPOIIECCOB 1 0.5
($OTOCHHTE3a B XEMOCHHTE3a)

AHa’poOHbBIE OpraHu3Mbl. Buabl
Opoxxenus. JlaboparopHas
pabota «CpaBHEHUE MPOIIECCOB
OpO’KCHUS U JTBIXAHUSDY

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

14.11.2023

16.11.2023

16.11.2023

21.11.2023

https://resh.edu.ru/subject/lesson/3917/start/46777/

https://resh.edu.ru/subject/lesson/3917/start/46777/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

OHeprusi MEMOPaHHOTO
rpanuenTa npotoHoB. CHHTE3

32 AT®: pabora mporonHoit ATO- 23.11.2023
CUHTA3bI
33 Peaxiuu MaTpu4HOro CHHTE3a 93.11.2023 https://resh.edu.ru/subject/lesson/5352/start/295780/
Tpanckpuniys — MaTpUYHbIA ) .
34 cyrres PHK 98.11.2023 https://resh.edu.ru/subject/lesson/5352/start/295780/
35 Tpaucsaus u e€ STarnbl 30.11.2023 https://resh.edu.ru/subject/lesson/5352/start/295780/
KonnpoBanne aMUHOKHCIIOT.
36 Ponb pubocom B OnocuHTE3€C 30.11.2023
Oenka
37 OpraiH3alli retoMa y https://resh.edu.ru/subject/lesson/3939/start/105165/
MIPOKAPHUOT U SYKAPUOT 05.12.2023
38 MounekysipHble MEXaHU3MBI
SKCHPECCUU T€HOB Y 3YKapUuOT 07.12.2023
Bupycsl — BHEKIETOUHBIE
(GhOpMBI KUZHHU U OOJIUTaTHBIE
39 napasuthl. [IpakTryeckas 0.5 07.12.2023 https://resh.edu.ru/subject/lesson/3939/start/105165/
pabora «Co3aanue Mojenu A
BHpYCa»
B .
40 MpYCHEIC 330071CBAHHA 5 https://resh.edu.ru/subject/lesson/3939/start/105165/
YeJI0BEKa, )KUBOTHBIX, pACTEHUM 12.12.2023
41 HanotexHomoruu B Onojgoruu u
MEIUINHE 14.12.2023
42 KuzHeHHBIN UK KIETKU https://resh.edu.ru/subject/lesson/5359/start/270999/

14.12.2023



https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/5359/start/270999/

43

Marpuunslii cuares JTHK

19.12.2023

44

45

46

47

Xpomocomsl. JIaboparopHas
pabota «M3ydeHne XpoMocom
Ha TOTOBBIX MUKPOTIpEIapaTax»

I[CJ'ICHI/IC KJICTKH — MHTO3

Tunel knetok. Kaprokunes u
nuTokuHe3. JlaboparopHas
pabora «HabOmroneHue MuTo3a B
KJIETKaX KOHUYMKa KOPEeIIKa
Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

P CTYJIIUS ) KUSHCHHOI'O TUKJIa
KJICTOK

0.5

0.5

21.12.2023

21.12.2023

26.12.2023

28.12.2023

https://resh.edu.ru/subject/lesson/5359/start/270999/

https://resh.edu.ru/subject/lesson/5359/start/270999/

48

OpranusM Kak eIuHOE 11eJI0e

28.12.2023

49

50

51

TkaHu pacTeHUN.
JlaGopaTtopHnast pabota
«3y4yeHue TkaHel paCTCHUIN

TxaHu )KUBOTHBIX U UEJIOBEKA.
JlaGoparopHas paboTa
«M3yueHune TKaHEN KUBOTHBIX)»

Oprasbsl. CHUCTEMBI OPTaHOB.
JlaGopartopHas paboTa
«/3yuenue opraHnoB
[[BETKOBOTO PACTCHHS»

0.5

0.5

0.5

11.01.2024

11.01.2024

16.01.2024



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

52

Omnopa Tena opranu3MoB

18.01.2024
53 JIBuKEeHHE OpraHN3MOB 18.01.2024
54 [lutanue opraHu3MoB 23.01.2024
IIuTanue MO3BOHOYHBIX
55 JKUBOTHBIX. [IniieBapuTenpHas 25 01.2024
CUCTEMa YeJIOBeKa
56 JlpIxanue opraHu3MoB 25.01.2024
57 JIpixaHue MO3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKa 30.01.2024
58 TpancnopT BemecTB y
OpraHU3MOB 01.02.2024
KposenocHas cucrema
59 MMO3BOHOYHBIX )KUBOTHBIX H 01.02.2024
YeroBeKa
60 Brinenenue y opranusMoB 06.02.2024
61 3amuTa y OpraHu3MoB 08.02.2024
62 NMmyHHast cucTeMa 4yeoBeKa 08.02.2024
63 PazapaxuMocCTh U perymsius y
OpraHU3MOB 13.02.2024




64

I'ymopansHas perymsnus u
SHJIOKPUHHAA CUCTEMA
JKUBOTHBIX U YE€IOBEKA

15.02.2024

65

66

67

DopMBI PA3MHOKECHUS
OpraHu3MOB

ITonoBsoe Pa3MHOXKCHUE

Meiios

15.02.2024

20.02.2024

22.02.2024

https://resh.edu.ru/subject/lesson/5359/start/270999/

https://resh.edu.ru/subject/lesson/5359/start/270999/

https://resh.edu.ru/subject/lesson/3927/start/105895/

68

l'amerorenes. ObpazoBanue u
Pa3BUTHUC ITOJIOBBIX KJICTOK.
JlaGopaTtopHnast pabota
«M3y4yeHune cTpoeHHs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

22.02.2024

https://resh.edu.ru/subject/lesson/3927/start/105895/

69

NuauBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

27.02.2024

https://resh.edu.ru/subject/lesson/5630/start/132920/

70

71

72

33.1(.]'[3,[[1(& OpTraHOB U TKaHEeW u3
3apOJAbIIICBBIX JIUCTKOB

Poct u pa3zBuTHE )KUBOTHBIX.
JlaGoparopHas paboTa
«BpIsIBIIEHNE TPU3HAKOB
CXO/JICTBA 3apOAbILIEH
ITO3BOHOYHBIX )KMBOTHBIX)
PasMHOXkeHUE U pa3BUTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHue opraHoB

0.5

0.5

29.02.2024

29.02.2024

05.03.2024

https://resh.edu.ru/subject/lesson/5630/start/132920/

https://resh.edu.ru/subject/lesson/5385/start/119865/



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/

Pa3MHOKEHHUSI BBICILIUX
pacTeHuin»

73

74

75

Hcropus ctaHOBIICHHS U
pPa3BUTHUS FT€HETUKU KaK HAyKU

OCHOBHBIC TIOHSITHS U CUMBOJIBI
reHetuku. JlabopaTopHas
pabora «/Ilpo3oduna kak
00BEKT reHEeTUUECKUX
WCCIIEIOBAHUI»

3aKOHOMEPHOCTHU
HacJIeI0BaHMsI TPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[IpakTuyeckas pabora
"N3y4yeHue pe3ybTaToB
MOHOFI/I6pI/I)1HOFO CKpCUIMBaHUA
y npo3o¢puier"

0.5

0.5

07.03.2024

07.03.2024

12.03.2024

https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesson/5386/start/301065/

76

77

78

79

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA

AHanu3upyroiee
ckpeuuBanue. Hemonnoe
JIOMUHUPOBaHUE

JurnbpuaHoe CKpemmuBaHue.
[IpakTuueckas pabora
«M3y4eHune pe3ybTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBD»

[MuTonormyeckrue OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

0.5

14.03.2024

14.03.2024

19.03.2024

21.03.2024

https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesson/4725/start/107947/

https://resh.edu.ru/subject/lesson/4725/start/107947/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/

80

CremieHHoe HacIeJOBaHUE
MIPU3HAKOB

21.03.2024

https://resh.edu.ru/subject/lesson/4755/start/118828/

81

82

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'enetuka noma

02.04.2024

04.04.2024

https://resh.edu.ru/subject/lesson/4755/start/118828/

83

T'eHoTun Kak 1ejgocTHas
cucreMa

04.04.2024

84

85

86

I'eneTnyeckuii KOHTPOJIb
pa3BUTHS PACTEHHI, )KUBOTHBIX
1 4eJIOBEKa

N3MeHYMBOCTh IPU3HAKOB.
Buael H3MEHYNBOCTH
MoaudukarmonHas
W3MEHYHBOCTh

09.04.2024

11.04.2024

11.04.2024

https://resh.edu.ru/subject/lesson/5387/start/17435/

https://resh.edu.ru/subject/lesson/5387/start/17435/

87

88

Bapuanuonssiii psag u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«Hccnenosanue
3aKOHOMEPHOCTEN

MO (PHUKAITMOHHON
U3MeHYHUBOCTH. [locTpoeHue
BapHallIOHHOTO psiJa U
BAPUALIMOHHON KPUBOI»
I'enoTunuueckas

N3MCHYHNBOCTD.
KomOuHaTHBHAsE ”3MEHYMBOCTD

0.5

16.04.2024

18.04.2024

https://resh.edu.ru/subject/lesson/5387/start/17435/



https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/

89

MyTtanuoHHas H3MEHYUBOCTb.
[TpakTuyeckas padora
«MyTanuu y apo3oduiisl (Ha
TOTOBBIX MUKPOIIpEIiapaTax)»

0.5

18.04.2024

https://resh.edu.ru/subject/lesson/5387/start/17435/

90

3aKOHOMEPHOCTH
MYTaLMOHHOT'O IpoIecca.
OnureHeTHKa U MUTeHOMHKA

23.04.2024

91

I'enerunka uemoBeka.
[IpakTuyeckas pabora
«CocTaBlicHHE U aHAIIN3
POIOCIOBHOMN»

0.5

25.04.2024

https://resh.edu.ru/subject/lesson/3653/start/47180/

92

93

94

95

96

MerTtoansl MeQUITHHCKOMN
T€HETUKU

3HaueHne MeqUIIHHCKOMI
TE€HETUKH B MPEIOTBPAILCHUH U
JICYCHU Y T€HETHYECKUX
3a00J1€BaHNH YeIOBEKa

OCHOBHBIE TIOHATHS CEIEKIIHH.
JlaGoparopHas paboTa
«M3y4yeHne copToB KyJIbTYPHBIX
pacTeHui 1 Opoa JOMAIIHUX
KHUBOTHBIX)»

Merozsbl ceneKIMOHHON
pabotel. JIaboparopHas paboTa
«3yueHune METOA0B CeNeKIun
pacTeHumn»

JlocTrKeHus CeNeKINT
pacTeHuM U )KUBOTHBIX.

0.5

0.5

25.04.2024

30.04.2024

02.05.2024

02.05.2024

07.05.2024

https://resh.edu.ru/subject/lesson/3861/start/295751/

https://resh.edu.ru/subject/lesson/3861/start/295751/

https://resh.edu.ru/subject/lesson/3861/start/295751/



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

[IpakTuyeckas pabora
«ITpuBHBKa pacTeHuU

97

98

99

100

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BaHUE TCHETUYECKUX

pecypcoB
buorexHonorus Kak Hayka u
OTpAacIIb IPOU3BO/ICTBA.
[IpakTuyeckas pabora
«M3y4yeHne 00beKTOB
OMOTEXHOJIOTHI

OCHOBHBIE HaIIpaBJICHUS
CHHTETHYECKOH OHMOI0ruu

XpOMOCOMHaH U IrCHHasda
HHXXCHCPHA

0.5

14.05.2024

16.05.2024

16.05.2024

21.05.2024

101

102

OBIIEE KOJIMYECTBO YACOB I10

MGJII/IHI/IHCKI/IG OMOTEXHOJIOTUH

KonrtponsHas pabota B pamkax
IIPOMEXKYTOUYHOM aTTecTaluu

ITPOTPAMME

102

13

23.05.2024

23.05.2024




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus. buonornyeckue cucrems! u mponeccel, 10 knace/ Tepemo A.B., Ilerpocosa P.A.,

O6miecTBo ¢ orpannueHHOM oTBeTCTBEHHOCTHI0O « MOl MHEMO3MNHA»

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

METOINYECKOE IT0Cco0me

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru






