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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus" (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonéunoro ypoBHst usydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao monoxenusim OI'OC COO mnpodwibHble y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YPOBHE, SBISIOTCS criocoOoM auddepeHnnanud o0y4eHusl Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopHueHTarnen
00ydJarmuXxcsi U CTUMYJUPOBAaHWEM HHTEpeca K KOHKPETHOW OOJIaCTM HAy4YHOTO 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOWIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O LEIH U 3aJ1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTypHpOBaHHE MO pas3iesiaM U Temaw,
pacmpeziefieHue Mo KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUEHHS YUeOHOr0 MaTepHraa
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTMKH Yy4eOHOIro Iporiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEeM OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMUS,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIolllee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (HOPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, HKOJOTHIECKOTO MBIIUICHHS, MPEACTABICHUN O 3J0pOBOM 00pase KH3HH, Ha
BOCIHTAaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpYyXarolled MpUpogHOW cpere. B mporpamme mo
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO k mIaHUpPYEeMbIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynbraraM oOy4YeHHsT W B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIIBHOM
NESTENIbHOCTH OOYYaIOIIMXCsl MO0 OCBOCHHUIO COJEp)KaHUS OMOIOTHYECKOro 0Opa3oBaHUS Ha
YpOBHE CpeZiHero o01ero oopazoBaHusl.

VYuebnbiit peamer «buonorus» Ha ypoBHE cpeaHero o0miero oOpa3oBaHUS 3aBepIIacT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpEeHUE W YriTyOJeHne 3HaHUH
o0ydJarmuxcsi O JKUBOM TPHPOJAE, OCHOBAX MOIEKYJISIPHOH U KIETOYHOW Ouoloruu,
AMOPHONIOTUN U OMOJOTUHU Pa3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

N3zyuenne yuebHoro npeamera «buonorus» Ha yriayOiieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOYYAIOIMIUXCS K MOCIEAYIOIEMYy TOMyUYeHUI0 OHMOIOTHYECKOro O0pa3oBaHUS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OHWOJIOTWYCCKUX 3HAHWH, IMOJIYYCHHBIX MPU H3YYCHUH OOYJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HaAHUS TOTY4YalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BosMokHa Takke MHTETpanus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHHSIMH, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (DU3HUKH, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTtypa nporpamMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOrinacHo UM, H3ydaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHeHHs] OHOJOTHYecKOro pazHooOpasus
wianetel. Tak, B 10 kiacce HW3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHU M CHUHTETHYCCKON
OMOJIOTHH, aKTyaTu3UupPYIOTCS 3HAHUS OOyYarolmuMxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI AKOJIOTHU U
yaeHue o 6uocdepe.

VYueOublii mpenmer «buomorus» mTpU3BaH 00ECTIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJALWU, OHOLEH03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, MPHUKIAJAHBIX ACHEKTax
Ouonornyeckux 3HaHWM. /g pa3BuTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COJEP>KaHUU MPOTPaMMBI 110
OHMOJIOTUN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apYOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

[lenp u3yuenus: yueOHoro npeamera «buonorus» Ha yrmyOn€HHOM ypOBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN HUCIIONIb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUU HHTEpEca
K ompenenéHHoi o0mactu mpoecCHOHATILHON AESITENIbHOCTH, CBS3aHHOM C OWONOTHEeH, WIN K
BbIOOpY yueOHOTr0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIEeAYOMUX 3aayu:

OCBOCHME  OOYYalOIIMMUCS  CHUCTEMBl OHOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIEMIMUSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaXx,
COCTABJISIFOLIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OPraHWu3M, MOIYJISILUS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCs C  METOJAaMHM  TIO3HAHUA  JKUBOH  MPHUPOIBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIUU, OMOTEXHOJIOTUH U CUHTETUYECKON
OMONOTUH, TAJIEOHTOJOTHH, DJKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIEeIOBaHUN B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJIETUPOBAHHE);

OBJIaJIcHHE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYIO WH(POPMAIIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIMUBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
SKOHOMMYECKHMHU M SKOJIOTMYECKMMH NpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH I10 OTHOUIEHHWIO K OKpPYXalomed MPUPOTHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBAaTb M COOJIIOJATh  MEpHI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEACHUS B MPHUPOJE U O0OECIIeUCHHUS
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYaLUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIIUXCSl MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpobdieMaMu, METOJ0JIOTHEel OHOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOMIMXCSl LIEHHOCTHOTO OTHOUIICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTIIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHMYECKOH, Te€HETHUYECKON
IPaMOTHOCTH, OOMICH KYJIbTYpHI MOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHue 00y4arIIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbA OKPYKAIOIIMX JIOACH (COOMIOACHHUS Mep
npopwIakTukd  3a0oneBaHuid, obOecneueHre  OE30MACHOCTH  JKU3HENEATEIILHOCTH B
Ype3BBIYAHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUMMHUCS WHIUBUIYaIbHOU
00pa30oBaTeNbHONW  TPAaEKTOPUH, CIOCOOCTBYIOUICH MOCIENyIOmEMY HpodecCHOHATHLHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHIMBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHE OHMOJIOTMM Ha YIIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmusi, coctaBisier 204 gaca: B 10 kmacce — 102 ugaca (3 yaca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpPM, METOJOB M  CpeACTB OOyueHus OMOJIOTUH
OCYIIECTBIISICTCS] C YUETOM CIEIU(PHUKU €ro COJEPKAHHUS M HAIpaBICHHOCTH Ha MPOJODKEHHUE
OHMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIIOBHEM TMPH OOY4YEHUH OMONOTHMH Ha YriyOJEHHOM ypOBHE SIBISETCS
MpOBEJCHUE J1aObOpaTOPHBIX U MpakTHUeckux pabdor. Takke yuyacThe oOydalOmMXcs B
BBIITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENbCKUX  paboT, TeMaThKa KOTOPBIX
OTIpeNIeNIIeTCsl YUYHUTEIEeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHnHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMHU NpoOiembl. DyHIaMEHTAJIbHbIE, NPHUKJIAAHbIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTUH.

3HaueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HMCTBE, MPOMBIIUIEHHOCTH, OXpaHE
MIPUPOJIBI.

JdeMoHcTpannn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsi3p OMOJIOTUU C IPYTMMHU Haykamm», «CucreMa OMOJIIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LIEJIOCTHOCTb, CJOKHOCTh M YIOPSAIOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKHUMOCTh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BO, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBaHus MaTepuu. Hayku, n3ydaromiye KUBbIE€ CUCTEMBl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonornyeckoir Hayku. HaOmronenue, nsmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemenHoil. IDmanmpoBanme skcnepumenrta. [locraHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBEpHOCTh. Pazdpoc B Ouonornueckux JaHHbIX. OlieHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUUMHBI NCKaKEHUS PE3YJITATOB HKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuper u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOIOrMYecKre CHuCTEMBbD,
«CBoiiCcTBa KMBOW MaTepumn», «YpOBHU OpPraHU3alluu KUBOHN NMpUPOAb», « CTPOEHHE )KUBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHHu3May,
«buoreorieno3y», «buochepa», «MeTo bl H3ydeHHsI ) KUBOU MPUPOJIBI».

O6opynoBanue: 1abopaTtopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU M3YUYEHUHU KUBBIX
CHUCTEM.

Tema 3. buosorus Kjierku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOTO. VICTOpHSA OTKpBITUS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illnelinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMM: MHUKPOCKONHMA, Xpomartorpagus,
anekTpodope3, METOJ  MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpUyTrupoBaHHe,
KYJIbTUBUPOBAHHUE KICTOK. M3yueHue (uKCUpo8anHuiX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npudicusnennoe) usyuenue Kiemox.

JemMoHCcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «lcTopus
pa3BUTHS METOJI0B MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennnanpaoe neaTpudyruposanne, [TLP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKu

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETYJILHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOTHYECKas poiib. PoJIb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyisbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHAas CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS M (PUBMKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢GyHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunuiaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenne HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JHK. Buast PHK. @ynkunn PHK B kietke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonorndeckue
byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (yHKIUU B KIeTke. [[pyeue
Hykneozuompugocgamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONIEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpanun

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

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOICY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KHBOU IIPUPOJIEN.



Tabmuel u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OeKa,
«CTpyKTYypbl OEIKOBOW MOJNEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTh», «CTpoeHue MoseKyibl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000py10BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAaUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas padora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUM KJIETKHU

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

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHoOCTH CcTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie U (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarnyeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas auddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomynponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk30unTo3. Kinerounas creHka.
CrtpykTypa v QyHKINU KIETOYHOU CTEHKU pacTEHUH, rprOOB.

[Mutomnazma. I{utozons. Llutockener. JBuxkenue uuTomnasMel. OpraHOUIbl KIIETKH.
OnHOoMeMOpaHHBIE OpraHOWABI KIETKH: »HpomnazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOeHHE U (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKkyiyma. Mexanusm nanpasnenus 6enkose ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyJisipHbIIT)
sHJOIUIa3MaTHUeCKuid peTukyiayM. CekperopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMM MHUTOXOHApUM W miacTul. llepBuuHble, BTOpPUYHBIE M CIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTHI  BBICIIMX
pacTeHUN.

HememOpanubie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBbIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIULEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBblii MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIETKH», «CTpoeHHe KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHHe MUTOXOHIpUW», «Snpo», «CtpoeHune
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3ydueHne CTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopatopHnasi padora «VccienoBanue Ija3Moiin3a M ACIIa3M0JIM3a B PAaCTUTEIbHBIX
KJIETKax».

IIpakTyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUM B KJIeTKe

AcCCUMUIISIIINS U TUCCUMUISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTpOoGHBIK ®  TeTepoTpodHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespaieHue AT® B 0OMEHHBIX mHpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonn3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa W MexaHusMm peiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKINHA OT Pa3IMYHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcueenHvlll  pomocunmes y oaxmepuu. Ceemocoduparouwjue nueMeHmsvl U NUSMEHMbL
peakyuonnoeo yeumpa. Pombs xnopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

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

AHaspobHbIe opraHu3Mbl. Buael Opoxkenus. [IpoaykTel Opo’keHUs U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yauTeNn
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [lonroToBUTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poilb MUTOXOHIpPUI B Mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHUE.
Ouepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounnon ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsr: Ixk. [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, 000pyJ0BaHKE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaTUTUYECKONW aKTHUBHOCTH (epMEeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE POLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHUE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amusi HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
karemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B GmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoOMa y MPOKapUoT U
sykapuoT. Perynsuusi akTUBHOCTH TI'eHOB y mnpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). MonekynapHvlie mexanHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2enos. Perymsiys 0OMeHHBIX MpolieccoB B kiieTke. KiieTounslii romeocTas.

Bupychbl — HekiieTouHble (OPMBI KU3HU U OOIUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0osieBaHus uenoBeKa, KUBOTHbIX, pacrtenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpanuu

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

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

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /KuzHeHHBIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl U perymsuus. Matepdaza u muro3. OcobeHHOCTH
MpoIeccoB, mpoTekatonux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(PAa3BbI.

Marpuuneiii  cunre3 JHK —  perummkanus. Ilpunnuner  perumkanuu — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KApUOTHUIl. JMIJIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XxpoMocoMmsl. 110710BBIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a UM MPOUCXOJSAUIME B HUX MpPOLECCH. THIIbI
muto3a. Kapruokunes u nurokunes. bruojgornueckoe 3HadeHre MUTO3a.

Perynsmuss MuToTHueckoro unukia kieTkd. I[IporpamMmmupyemas kierouHas ruOenp —
arornTo3s.



Knerounoe sapo, XpoMocoMbl, (yHKIMOHANIBHASI TeHOMHKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kremkay — buoungopmamuuecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemMoHCcTpaunu

Tabmuipl u cxembl: «KU3HEHHBI LUK KIETKW», «Muto3y», «CTpoeHue XpoMocom»,
«Pennukanus JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelika
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 GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUYHbIE BOJOPOCIH, ApYyrue mMpoTucTtsl. KomonuaabHbie
OpraHU3MBI.

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

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpas3oBarenbHas, IOKPOBHAs,
MPOBOAsIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKUMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTETHAIbHA,
COEIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUSA, (PYHKIHMA U PaCHOIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIil U BHyTpeHHUI ckeneT. CTpOeHHE U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cuctema. Pedrexc. CkenerHsie
MBIIIIIIBI ¥ UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJBI, YTIACKUCIOTO Tra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBapEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxaTenbHas MOBEpXHOCTh. JKabepHoe U JErodHoOe
JIbIXaHue. JlpIxaHve MO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. JBOJIOIMOHHOE YCJIOKHEHHE
CTpOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cHCTeMa dYeloBeKa. MeXxaHu3Mm
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbl pacTeHui. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Beinenenue y opraHusmoB. Belnenenue y pacteHud. BeineneHue 'y JKUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbsl BbiaeneHus. DuibTpanus, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BbleseHus. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOU
Y BBIICTUTEIBHOM CUCTEMaMU. BplieneHre y MO3BOHOYHBIX XKMUBOTHBIX M 4YesioBeka. [loukwu.
Crpoenre u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3allUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa nacCUBHON U
XUMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJETOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuusiik u  mpuoOpeTéHHBIM  cnenuduueckuii UMMMyHHTET. Teopus KIOHAIBHO-
cenektuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpoX1EHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.

Pa3apaxxuMocTs M peryiduuss y OpraHu3MoB. Pa3ipakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBuas cucrema m pediexTopHas peryisiust y >KUBOTHBIX. HepBHas cucrema u e€
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHEmb
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHIAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuipel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHE HaceKoMbIX», «TKaHU pacTeHHil»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIAaCTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOcHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «Mplmieynas cuctemay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema muTaHus pacTeHui», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapo», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHHe J0KIEBOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOIIUXY,
«HepBHas cuctema yenoBekay», «Peduaekcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpENapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparsl TKaHeW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBI KOMHATHBIX PACTeHUM, TepOapuy PaCTCHHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTpenapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHHEe s JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TMTAaHUS PACTCHUH,
pacuieryieHus Kpaxmana M OelkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Tra Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHel pacTeHUID.

JlaGopaTropHas padora «/3yueHue TkaHeil )KUBOTHBIX».

JlaGoparopHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOeHNe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrionoe (BKJIo4as BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkenue. [lonoBele kieTku, unum ramersl. Meiio3. Cranguum Mmeiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buosnorndyeckuii CMbICI MEHO3a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBble — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHs — HayKa O Pa3BUTHH
OpranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITyIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH POOJICHUST MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIE JIUCTKHU (TacCTPYJISALIMSA).
3akiajKka OpPraHoOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTen
pa3BHBaroIIerocss 3apojpliia (3MOpHOHanIbHAs WHAYKIMS). 3akiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3yibTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIEH Cpeibl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >KMBOTHBIX. DakTOpbl PETYJSIIUM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO PAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszButue pacrteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI peryJsiliud OHTOT€HEe3a Y PaCTeHUN U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», « THUIBI OECONIOro Pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/Ib», «Pa3MHOXXEHHUE HBIUIEHb», «Pa3MHOXXEHHUE THIAPBIY,
«Metioz», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHLEKIETKM W CIIEPMATO30UIay,
«OcHoOBHBIE cTaguu OHTOreHe3za», «lIpsmoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaNCKOIO
Kyka», «Pazsurne capanum», «Pa3Butne narymkmn», «/{BOMHOE OIIIOJOTBOPEHHE Yy IBETKOBBIX
pacteHuit», «CTpOE€HHUE CEMSIH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUW», «KU3HEHHBIA LMK
MOpPCKOM  KamycTeD», «JKu3HEHHbIM 1UKI Mxa», <«OKHW3HEHHBI LMKJI NanoOpOTHUKAY,
«KU3HEHHEBIN UK COCHED).



OOGopyaoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SHUIEKIECTOK U CIIEPMaTO30U/I0B,
Mojienb «L{uKII pa3BUTHS JIATYIIKWY.

JlabopaTtopnasi paGora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BblsiBlIeHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

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

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTUN, (QeHoTurn. OCHOBHBIE METOIbI TEHETHKH:
TUOPUAO0IOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: « MeTObI TeHETUKI, «CXEMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ora «/lpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
ruOpuIoB nepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH MeHaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HakoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0OrN4YecKrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYLICHHUE CLEIUIEHUS MEXAy TeHaMU. XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMoya. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBL. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIEMCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoJeicTBuE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEACHMS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U M3MEHEHUs HacjIeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanun

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



Tabmumupl u cxemsl: «[lepBbiii 1 BTOpol 3akoHBI MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupymoniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «ClemniieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Apo3oduishy, «I'eneTnka monay, «Kapuorun yenoBekay, «Kapuotum apo30huie,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlliean3m», « BzaumoaeincTere reHoB.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
TPO30(HITBD).

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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3anmopelictBue TeHoTHIIa M Ccpeabl mpu (opMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE NpPU3HAKH. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannonHslll psj M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©3MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3J[AHUH T'€HETHIECCKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimonHasi W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYTalMH. SIIepHBIE M IUTOIIA3MATHYECKUE MYyTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTainui. MyTareHsl U uX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3meHUHBOCTHY, «MonudukannoHHas W3MEHUYUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «leHernuyeckue
3a00JIeBaHUS YeNIOBEKa», « BUIbI MyTammiiy.

OOopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTECHUW, PHUCYHKH
(potorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsiJia M BapUAIMOHHOW KPUBOWY.

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

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojaHas MOporpaMMa HUCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTonbl U3y4YeHHSI TCHETUKH YETIOBEKAa: TeHEATIOTHUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoiubto [T1P-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JIeBaHUI dYeloBeKa. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHKE. CTBONOBBIE KJIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpHI MOBBIIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKarollell cpeabl. l'eHeTnueckass MNpeapacroiaokKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSIM.

JleMoOHCTpanuu

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

IpakTnyeckas padora «CocTaBjIieHHE U aHATIU3 POJOCIOBHONY.

Tema 15. Cenexuusi opranu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BapuinoBa o LleHTpax mpouCcX0IeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U MOopoxa KUBOTHbIX. CopT, MmOpoja, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBoct H. WM. BaBuioBa, ero 3HadeHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue npousBoautTesnei mo moromctBy. OTd6op mo
TEHOTHITY C TIOMOIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO PENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHUS UCXOJHOTO MaTepHalia JiJisl CEJIEKIIHUH.

[Tonyuyenne monumuonnoB. BHyTpuBuaoBas rtuOpuau3anus. bBIN3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirMBaHue, Wi ayTopuauHr. ['eteposuc u
ero mnpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruionusi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHaAsl peGoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JUKHX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHBIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YENAX VIYYULEHUS CYUWeCMBYIOWUX U CO30aHUA HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmump! 1 cxembl: «L[eHTphI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOM W3MEHUMBOCTH», «METOIbI CEIEKIINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi pabdora «/3ydeHue cOpPTOB KyJbTYypHBIX PAaCTEHMM M NOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «KOCHOBHBIE METO/ABI M JIOCTH)KEHHUS CEJIEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, IJIEMEHHYIO (DepMy, COPTOUCHBITATENbHbIM y4acTOK, B TEINIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUSI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTHKa. TpaguluoHHas OHOTEXHOJOTus: XJeboneueHue,
HOJIyYeHHE KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTUi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJbIO MOIYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIIHUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHxeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH PacCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpumu3amus U comartudeckuii smOpuoreHe3. lcmonbp3oBaHue
ralIoOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpo8aHuss U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl M T'€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [ToctreHoMHas nudposast megununa. [1LP-1uarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa /ISl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi i pa3paboTku  (QyHAaMEHTaJIbHBIX OCHOB MEIUWLUHCKUX TEXHOJOTHHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOIMi TpPEXMEPHOro OHONpPUHTHHIA M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBieHue MOJIEKYJISPHBIX MeXaHu3MOB (yHKuuonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u cxembl:  «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHxeHepus», «l 'eHHas HH)KEHEPUS.

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayueHrne MOITOYHOKHUCIBIX POAYKTOB.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJICHU B O0H0JIOTHHI
OpomounonHast Teopusi Y. Jlapsuna. [Ipeanocbkuik BOSHUKHOBEHHS apBUHU3MA. JKU3HB
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBuwxkyue cunel 3Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAcCJIEJCTBEHHAas HM3MEHYMBOCTb, OOppOa 3a CyYIIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu 3Bomtonuu (CTD). HelrpanbHas TeopHs 3BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

IToptpetsl: 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 xuBod npupoasl (mo K. Jlunner)», «JlectHuna >XKuBbIx
cymectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opMbl 060prObI 3a cymiecTBoBaHue», «llopoabl romy6eit», «Muoroobpasue
KyJbTYpHBIX (hopM KamycTs», «Ilopoapl TOManIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKOIM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak B3JeMeHTapHas eAuHMLA HBoJOIMH. COBpEeMEHHBIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3menenue reHo(oH/1a NOMyJIsIlUM KaK
3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeTudeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Kom0OunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHalpaBli€HHblE W3MEHEHUS
qacToT ajuiened B momymsauusax. D¢¢exT ocHoBatens. IDggexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npudunvl u cireocmsus. Illposesnenue 3¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampaistomuil ¢aktop 3Bomonun. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIHMH, paspbiBatomuil (qu3pyntuBHblif). IloigoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLNS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. Apomopdo3bl u uamoagantauuu. [Ipumeps! npucrnocodaeHui
y OpraHu3MoB: Mopdosnorndyeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil ¢(akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3arus, THOpuau3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOmIOIMOHHOM OuoMOrMM B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS MMapa3sUTOB U HMX X035ieB. MexXaHH3MbI
(bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpaduueckas W30IAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI 1aypCcKoit», «IlomynsioHHbIe BOTHBI YUCIEHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpranbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTENIBCTBEHHAs OKpacka >»XHMBOTHBIX», «lIpemynpeknaromas oOKpacka >KHBOTHBIX»,
«Du3nonoruueckue agantanum», «IIpucrnocoOiIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buga», «Bunabl-nBoiiHukn», «CrpykTypa Buga B npupoae», «Crnoco0sl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHJIOB cHHULY, «llomummonasl pactenuit», «KamyctHo-
peneyHbINd THOPUIY.

Ob6opynoBanue: repdapuy pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repodapuu
pacTeHHi OJIN3KUX BUI0B, 00Pa30BaBIIMXCS Pa3IMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisiBlIeHIE H3MEHUNBOCTH y 0COOCH OJTHOTO BUAY.

JlabopaTopuasi padora «lIpucrocoOneHuss OpPraHU3MOB H HMX OTHOCHUTEIbHAS
1eJ1eCO00Pa3HOCThY.

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

Tema 3. Makpo3sosonusi 1 e€é pe3yJbTaTbl

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

buoreorpaguueckue Metonsl uszydeHus sBomouud. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiau. BUIbI-9HIEMUKH U PETUKTHL.

DOMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyUSHHS HBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHMS DBOJIIOLMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyquMeHTapHble Opransl U aTaBU3Mbl. MosekysipHo-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYEHHUs  HBOJIIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallii U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BOJIOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpanuu

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

Tabmuupl u cxembl: «PUIOreHETUYECKUH Psifl JTOIAAN», K APXEONTEPUKC», «3Bepo3yObie
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlpelid koHTHHEHTOB», «PemukThl», «HavambHble CcTaguu SMOPHOHAIBLHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OPIaHBDY,
«PyaumeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHl ueloOBeKa W IIUMMaH3e», «[JaBHbIE
HaIpaBJIEHUS IBOJOLUNY, «O01I1e 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onbitaMu @. Penu, JI. Cnannannanmy, JI. I[lacrepa.
[TponcxoxkaeHue )Ku3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBoroIMU. [ImaneTapHas (reosorundeckasi) 3BOJIOIHS.
XuUMHUYECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omnpir C. Mmwmepa u I'. IOpu. O6pazoBanue mnonumepoB u3 MoHomepoB. KoarepBaTHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnn u Meroabl €€ wu3ydeHus. VckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrnYecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnbie 3tanel oprannyeckoil 3Bostouuu. [[osiBIE€HHE U 3BOJIIOLMUSA MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxaenue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX  IpYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIONMU BbICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PACTEHUI.
Beixon pacrenuit Ha cymry. IlosBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHHE HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHN XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuii M penTHni.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUI. [IpuHiun kimrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXeH, TPOTEpPO30H, NaIe030i, ME3030H,
KaiiHOo30HM. OOmias XapakTepuCTHKa KJIMMara W TIeoJIoTMYecKux Impoueccos. [losBrneHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTaB atMochepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPHU3HMCHI Mponuioro. IIpuumHbl U crienctBus
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. [Tpobiema
coxpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpyHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. [Tactep, M. . Meunukos, A. . Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuto
caMo3apoXJIeHus ku3Hm», «Cxema ombita C. Mumtepa, I'. IOpu», «3Jrtanbl HeopraHM4ecKou
sBosroIMNY, «['eoxpoHonoruueckas mikanay, «HadanpHble 3Tanmbl OpraHUYeCcKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuUMOHOreHe3a», «CucremMa 3>KUBOM MHPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdossl pacteHuity, «Pununopute», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOrOKIETOUHbIE BOgOpocHny, «Mxm», «IlanmoporHuku», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«Apomopdo3sl  KUBOTHBIXY», «[Ipocteiimmey», «Kumeunononoctaeiey, «llnockue uepBm»,
«YeHuCTOHOTHEY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmbikaromuecsy, «IITune,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTve »U3HM B KailHO30MHCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMHM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKHUX OCTATKOB OPIaHU3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muepa—tOpu 1o
M3Y4YEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnasi pabora «l3yueHue U OIUCaHUE HCKOINAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckast padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OT/ZIEJIOB.

IIpakTnyeckas padora «/3yueHne o0coOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paensl 1 3anaun auTponosoruu. Meroasl aHTPOIIOIOTUH.

CraHoBIIEHHE NPEICTAaBICHUM O MPOUCXOKICHUU YeloBeKa. PennrmosHbie BO33peHUS.
CoBpeMeHHbIE HAYyUHbIE TEOPHH.

CxonctBo yenoBeka ¢ OKUBOTHBIMHU. (CuHcTeMaTHUECKOE€ TIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuosioruyeckue, (HU3HOIOro-OMOXMMHUYECKHe, IMoBeAeHuecKkne. OTIHuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOX0K/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBwxymue  cwibl  (QakTopbl)  aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYJIBI)
U paHHHE TOHTH/bI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE TpEIKU JroAch. YenoBek yMenblid, NEpBbIe M3TOTOBIEHUS Opyaui Tpyna. Yenosek
NPSIMOXOJISAIINI 1M TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reienboeprekuii —
o011l MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKuit
KAaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKHUU
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJIALUSAX YEIOBEKa.
MyTtaunonssiit poriecc U noaumMopdusm. [lomysioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(pexT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme pacel: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBaTOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCeJICHWs] 4YeloBeKa I10 IulaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOieHHOCT, 4elaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy>Karoliel cpensl. Biausuue reorpaduyeckoit cpeasl u aperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeToabl B (u3uyeckor  (OMOJIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M IAJCOAHTPONOJIOTHSl  YEJIOBEYECKUX  MOMYJISALUN.
buocounaneHple  uCClE€OBaHMS — NPUPOABI  yesoBeka.  VMccimenoBaHue — KORBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKeJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMenslin», «HenoBek NpsaMoXoaamuiny», «/[eHncoBCkuil 4enoBex»
«Heanpepranbipl», «KpomanboHubl», «llpenku udenoBekay, «OTambl 3BOIIOLUU YEIOBEKAY,
«Pacel yenoBekay.

OO6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, MpeIMeTOB MaTepUallbHOW KyJIbTyphl IIPEIKOB
4yenoBeka, penpoaykiuu (dotorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeJoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esloBEeKa U uepena LIMMIAaH3€, MOJENb KHCTH YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydeHue ocCOOEHHOCTEH CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yueHune 3K0JOrMYECKUX afanTaluil YeJIOBEKaY.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0PraHM3MEHHBIX CHCTEM € OKPY KAKOIIeH cpefoit

3apoxaeHue U paszButhe sKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMONEHUS. DKCIIEPUMEHTH B 3KOJIOIMU: HPUPOIHbBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJI00AIbHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa € MNpupoaoi. DopMHpOBaHHE 3KOJOTUYECKOW KYJIbTYpBl U
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpanuu

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

Tabmunp!l u cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH Cpeab».

JlabopaTopnas padora «/3ydeHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyecknue (akToppl W 3aKOHOMEpHOCTH uX  JeictBus. Knaccudukanus
DKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OMoTHYeckue, aHTponoreHHsle.  OOmue
3aKOHOMEPHOCTH JielcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUH M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temmneparypa Kkak skojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
ITolikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHUi K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHoW (opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KyCTapHHKH, KyCTapHHUYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOECHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Koomeparus, MyTyaJu3M, KOMMEHCATN3M
(KBapTUpaAHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3aUMOACUCTBUS  (TONMHUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue GpaxTopb», «CBETOBOM CHEKTP», «IKOIOTHYECKHE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerIoKpOBHBIE JKUBOTHBIEY, «X0JIOAHOKPOBHbBIE
KUBOTHBIEY, «DH3HOIOTHYECKHE aTanTalud XUBOTHBIX», «Cpenbl OOMTAaHUS OpPTaHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHbIe GOPMBI pacTeHHID», « Ki3HEeHHbIE (POPMBI JKHBOTHBIX),
«IJKocUCTeMa IUPOKOIMCTBEHHOTO Jieca», «DKOCHUCTeMa XBoitHoro necay, «llemn nutanusy,
«XumuugectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanuzm.

OO6opynoBaHue: Tepbapuu pacTCHHd € JKUBOTHBIX, IMPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (DAKTOPOB, TepOapuUu  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapuu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30YCTOWYMBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHH, OTHOCSIIMXCS K TUrpoduTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYII, KOJUIEKIUH IKHBOTHBIX,
OoOHUTAIOIMX B pasHbIX Cpeaax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JIaJar0LINX
4yepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHUH W JKMUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJJIEKIUH IKUBOTHBIX,
YUYaCTBYIOUINX B PA3JIMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopnas pa6ora «BpisiBieHHe MPUCIIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padotra «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTypbI».

JladbopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUM.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak OnojiorudecKkasl CucTeMa.
Pons HeomHopomHocTH cpeapl, pusznuecknx OaphepoB W OCOOCHHOCTEW OHWOJIOTHH BHUIOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpBI NOMyJIsAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckass CTpykTypa momyisinud. OlleHKa YHCICHHOCTH TOMyJsiud. JlmHamuka
HOMyJISAUH U e€ perysiuusa. buotuueckuil noreHmMan nonyasnuu. MoaenupoBaHue JMHAMUKU
nomynsnud. KpuBble pocTa uncieHHOcTH mnomynsauuu. Kpusble BbDKHMBaHUS. Perymsanums



YHUCIIEHHOCTH TMOIMYJISIUA: poiib (aKTOpOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »HKoJMOrMYecKo Huie BUAa. Mecrooburanue. MHOroMepHas MO
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHnumansHas u
peann30BaHHAas HUILIU.

Bun xak cucrema nomymisuuil. Apeanbl BUIOB. BBl M MX JKU3HEHHBIE CTpAaTErUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUJIOB.

JleMoOHCTpanuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKHU MOomyasuun», «[Ipoctpancreennas
CTpPYKTypa mnonyisiuun», «Bo3pactHble mnupamuasl nomyiasiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skomornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENECHUIO.

Tema 9. Dkos10rus cood1ecTB. IKOJOrHYeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OHOLICHO3E.

Okocuctema kak oOTkpeiTasg cucrema (A. JIk. Tencnu). DyHKIMOHANBbHBIE OJIOKH
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTBI, KOHCYMEHTbI, peaylLeHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE TTOKA3aTeNN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOrH4eCKrue MUPaMUIbl
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIe M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JACHCTBUS Ha Cykineccuu. KimMakcHoe cooOIIeCTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIEe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl Mopel U OKeaHO8.
Dxocucmemvl myHop, 1ecos, cmenetl, Ny CMvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocucrema. ArponeHo3. Pasmuuus wmexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus TopoJcKoi (¢ayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAuUCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUNA  OpraHM3MOB B
skocucTteMax. Ponb kackadnoeo sghghexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM W  BEIIECTB MEXIY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OPraHM3MOB, NOMYJSALMUA U DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2ps3HEHUU  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIOSUHUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTOoIOoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUHOHAIbHBIE TPYNIBl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOMIHAs, JETPUTHAN)»,
«JKoJoThYecKasi MUpaMKuIa YUucei, « IKOJIOruYecKas nupaMua OMoMacch», « IKOJIOrHuecKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuuHas cykueccusi», «BoccranoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB M HOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem».

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIETb SKOCHCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypooIKOCHCTEMBD».

JlabopaTopnasi pabora «/3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX WIEHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHsi B THIIMYHBIN OMOTeoIeHo3 (B AyOpaBy, Oepe3HsK, eNbHHK, Ha
CYXOJIOJIbHBIN HIIM IOWMEHHBIH JYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiH, TJe CYHIECTBYET HIIM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepuanckoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBoBaHUS Onocheprsl. OcobeHHOCTH Omochepsl Kak TI00aTbHON
sKocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BeliecTtB U
OMoreoXMMHYECKHe UKIBI (YIiiepoa, a3ota). PUTMUUHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe o 6uome. OCHOBHBIE OMOMBI CYLIH: TYHJIpa, XBOIHHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE JIeca,
BBICOKOTOphsi. Kinnmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (QYHKIMS JKUBBIX CHCTEM, OLEHKAa HUX PECypCHOro TMOTeHLUala U
6uochepHbIX QyHKIUI.

JleMoOHCTpanuu

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnny, «Kpyrosopor azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  secy, «lllupokomuctBeHnpiii  sec», «Ctenmb», «CaBaHHa», «IlycThIHSY,
«Tponnyeckuii nec».

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL. Bo3meiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansembie npuponansie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKu.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpAaHEHHE OWOJOrHYecKoro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHBIC TOCIEACTBHUS.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHSI ONACHBIX TEXHOT'CHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocbepezaioujeii. U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMLU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmunpl u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHUe TUApPOocepb,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTCHUH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'NHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYaIOIIMMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMUYHOCTHBIE, METAlIPEIMETHBIC U IPEIMETHbIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI IO OMOJIOTHH BBIIACICHBI
CICIYIOIIME  COCTABIIAIONIME: OCO3HAHHME OOYYAIOMIMMHCS  POCCHMCKOW  IpayKTaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAENIECHUIO,
Hanuyue momusayuy K OOyUEHUI0 OWOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOKICHHUI JIMYHOCTH HAa OCHOBE KITFOUYEBBIX LEHHOCTEW M MCTOPHYCCKUX TPAJAUIUNA PA3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO  OOpa3oOBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKOH  KYJIBTYPBI,
cnocobHoCcmu cmagums UEIU U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHUS IMPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCS B CIIMHCTBE
y4eOHOM M BOCIHUTATEIBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHUUECKUMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU B
0011eCTBE MpPaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOILIECCaM CaMOMO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHSI, PA3BUTHsI BHYTPCHHEH MO3HMIIMH JIMYHOCTH, ATPUOTH3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSIKY, YETIOBEKY TPyJa M CTapIIeMy MOKOJIEHUIO, B3AUMHOIO
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUulUsaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JlugHOCTHBIE PEe3yJIbTaThl OCBOCHUS YueOHOTro mnpeameTra «bruosiorusy MOJKHBI OTpaXaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpUEHTAIlMi, MO3UTUBHBIX BHYTPEHHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO ONBbITa M OIbITa ACSITEIHHOCTH B MPOLIECCE pPeau3allii OCHOBHBIX
HaIpPaBlIEHUH BOCIIUTATENIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBaKCHUE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peIIeHNN YIeOHBIX W MTO3HABATEIIBHBIX 33]1a4, BBITIOJTHECHUH OMOJIOTHISCKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPEACNSATh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUThIBaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOCKJICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMH U COIUATBHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS Yy4YeOHBIX,
MO3HABATENBHBIX M HUCCIEAOBATEIbCKUX 3a7a4, YBAXXUTEIBHOTO OTHOIIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM NEATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM fA3BIK U KYJIBTYPY, IPOIJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJBI,
JTOCTI>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U Pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYeHUs OUMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HApO/a;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHUE K MHUPY, BKJIIOUYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/ICEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (opMHUpPOBaHMSA  KYJLTYPbl 310POBbS W
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHUE U peann3alys 3J0pOoBOro U 06e30MacHoOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
peryisipHas (u3MYeCKas aKTUBHOCTh), O€peXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHWE TIOCIEACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HApPKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTD K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TmpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO Ha MPOTHKEHUU BCEH
JKU3HHU;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:



9KOJIOTHYECKH 11e1eco00pa3Hoe OTHONIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILECTBOBAHHS;

NOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MPUOOpPETEHHE OMbITa IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX IMOCIEICTBUMN ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTh UCIOJIb30BaTh MpUOOpETaEMbIE NPU W3YYEHUHM OMOJIOTUM 3HAHUS U YMEHUs
IOpU pEIICHUH MPOoOJieM, CBS3aHHBIX C paIMOHAIBHBIM MPHPOJIONONB30BaHIEM (CcOoOII0AeHNE
IpaBUJI TOBEJIEHUS B NMPHUPOJE, HANpPaBICHHBIX Ha COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChEphI);

AKTUBHOE HEINPHUITUE JCWCTBUI, MPUHOCAIIMX BPEL OKPYKAIOUIEH NPUPOIHOW Cpele,
YMEHHE TPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOH KYyJNbTYphI, OMBITA
JESATEIIbBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHHUKaTHUBHOM M COLMAJIbHOM IpakTHUKE, NOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KyJIbTYPbl KaK CpEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE crenupuKU OMOJOTMM KaK HayKH, OCO3HaHUA €€ poiau B (OPMUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaKk O €IUHCTBE NpUPOAbI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpoodieM COXpaHEeHUs! IPUPOIHOTO PaBHOBECUS;

yOEeXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOeCrieueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMUYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PallMOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJSIX MOBBIMIEHUS OO0IIei
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIer0o MHUpa M NPOMCXOIAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUsI Ha OCHOBE HAyuyHbIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJNIyYEHUIO HOBBIX 3HAHWW MO OHOJIIOTMM B COOTBETCTBUU C >KH3HECHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexXmnpenMeTHbIe) OOLIeHAyYHbIe TOHATHUS, OTPAXKAIOLIHME LEIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crenu(uKy MeToJ0B MO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTeMa, HAay4HBId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, MCCIeOBaHKNe, HAOIIOEHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJISATUBHBIE), 00ecCIeunBaronye
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLIMAIbHOM KOMIIETCHLIIMU OOYy4aroIIuXcs;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUSI B I103HABATEIbHOW U
COLMAJIBHOW MIPAKTHUKE.

B pesynprare u3ydeHuss OMOJIOTMM Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs Yy
oOyuaromierocsi OyayT chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yYeOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, PpETYISATUBHBIE YHHBEPCAJIbHBIC
yueOHble IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MertanpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHMBEPCAJIbLHBIMU Y4eOHBIMH M03HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M aKTyalU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, oO0OOIIEHHUs), PacCKpPbhIBaTh CMBICI OHMOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTD PE3YJIbTaThl ACSITEILHOCTH C IIOCTABJICHHBIMU IIEJISIMH;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, JEIyKTHBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHUIA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHalIbHbIX
Y HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJIbTATOB LEJAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUAX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEIOBATENBCKON U NMPOEKTHOW NIEATENbHOCTH, HABBIKAMU
paspenieHus: npodiieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOIOB
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3INYHbIX METO0B [TO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UMpOBaTh 3aJady, BbIABUIATh
TUNOTe3y €€ pelleHus, HaXOAWUTh AapryMEeHThl Ul JOKa3aTelIbCTBa CBOMX YTBEpPXKAEHUM,
3aJlaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATh TIOJYYEHHbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCca CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETb IEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HEIEeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE WJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMaMM (TEKCTe ydyeOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M TNPHUMEHATh Pa3IMYHblE METO/Abl NpU TOUCKE M OTOOpe
Ounonoruueckoit HHGoOpMaIuu, HEOOXOIMMOM JIJIsl BHIITOJIHEHUS yUEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMaNbHYIO (OpMYy NpEACTAaBICHUS OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEeCcKOU
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4eCKUe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAacClO3HAaBaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) obuenue:

OCYHIECTBIISATh KOMMYHHMKAIIUN BO BCEX C(epax KM3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYX/ICHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpeUlaraéMoil 3aJadyd, YYHUTHIBATH WHTEPEChl W
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLICHMs, IMOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallui, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IIEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs IeATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKOH MPoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPJMHHUPOBATH
NeHcTBUS MO €€ NOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpenessiTh polu C Y4ETOM
MHEHHUH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/laratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C IMO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbLHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIECHUS NpoOJieM M HX pelIeHHs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3aJa4l B 0Opa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs MpoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHUII;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IIPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MTPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M MIPOSIBICHUIO IIMPOKON IPYAULIUHN B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTh KOPPEKTHBHI B JICATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JIeHCTBUI
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKECHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIIOBEKA.
MNPEIMETHBIE PE3YJBTATHI

[IpenmMeTHbIE pe3yabTaThl OCBOEHHUS coiepxaHus ydeOHoro npeamera «buonorus» Ha
yriy0IEHHOM YpOBHE OpUEHTUPOBAHKI Ha o0ecriedeHre MpoGmiIbHOT0 00ydeHUs 00YUYarOITIXCs
O6uonornu. OHM BKIIOYAIOT: crenupuUecKue A OUOJIOTUM HaydHble 3HAHMSA, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESATEIIbBHOCTH 1O IOJYYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Yy4EOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX cUTyauusix. [IpeamerHble pe3ysbTaThl IPEICTaBIEHbI 110 r0j1aM
U3YYCHHUS.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB IPHUPOJBI U
peleHny pobJIeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIaJIe POCCUHCKUX U 3apyOexHbIX
yU€HBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHWM, KOTOpas BKJIKOYAeT: OCHOBOIOJArarollue
OMOJOrMYEeCcKre TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, rOMeocTas,
CaMOpEryJIsIlMs, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
O6uonornyeckue Teopun (kiaetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMocoMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunosa — o nieHrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MMOKOJIEHHUS], PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HacinenaoBanus . Mennens,
TOMOJIOTMYECKUX pPSAIOB B HacieAcTBeHHOW wu3MeHunBoctu H. M. Basuiosa), npuHIuNbI
(KOMILJIEMEHTapHOCTH);

BJIaJICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
UCCIIEIOBaHMSX JKUBBIX 00BbEKTOB (OMMCaHUe, U3MepeHHe, Ha0Ir01eHue, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAapHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKM3HEAEATEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max pPACTEHUM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO U TETePOTPO(HOrO THUIOB MUTAHHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, raMeToreHesa, IMOpUoreHe3a, NoCTIMOPUOHATILHOTO Pa3BUTHUS, PA3MHOKEHHUS,
UH/IMBUYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIMAMHU, MEKAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OpPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
UKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO pa3BUTHs, TEHOTUIIOM U  (EHOTUIIOM,
¢deHoTunom u (hakropamMu Cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENBHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY IS OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JIA0OpaTOpHbIE U IMPAKTUUYECKHE padOThl, COOMIOAaTh IpaBUia IPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATTU3UPOBATD MTOJIyYEHHBIE PE3YJIbTAThI U JeNaTh BHIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABIATH
MOJTyYeHHBIE PE3yNIbTAaThl HA YYCHHUYECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBATh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUNA B 00JacTH
OMOJOrUM M MEOUIMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylel mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sCTBA, MUILEBON
IPOMBIIIJIEHHOCTH, YIIyOJsATh MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCCHOHATBHOIO U BBICILIET0 00pa30BaHUs.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBl U PEIIEHUH SKOJIOTHYECKUX MpoOJeM 4YeloBeYecTBa, a TAKXKe B PEIIEHUU BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
NOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHH (BHL,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBosouuu), ydeHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJIEHUSX
sBomtonnu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbI SHEPTUH ), THIOTE3bI (THnoTe3a «mupa PHK» V. ['mnbepta);

YMEHHE BIIAJeTh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHS M OLIEHKHM aHTPOIOTCHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
O6uocdeppl, CTAaOMIM3UPYIOIIErO, IBMXKYIIEIO W Ppa3pbIBAIOIIErO €CTECTBEHHOro oTdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMsl, BIUSHUS ABWKYILIUX CUJI HBOJIOLUH
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLMH, KPYTOBOPOTA BELLIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOIreHEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM U IPUCHOCOOIEHUSMHU K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHUH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apPTyMEHTbI, OMOJOTNYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOUTaHMSA, €IMHCTBA UYEJIOBEUECKUX pac, HE0OXOAUMOCTH
COXpaHEHMsT MHOTooOpa3us BHJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBISIBISATb NPUYUMHHO-CIIECTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMH OHOJIOTMYECKUMHU @pollecCaMu M SBJICHHSAMM, JejaTh BBIBOJBI U
IPOTHO3bl HA OCHOBAHUHM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX SKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh OJTYUYEHHbIE PE3YIbTaThl U JIeNaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO IMpPENCTaBIAThH
MOJIy4YeHHbIE Pe3yJIbTaThl HA YUYEHUUYECKUX KOH(pEpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOXKIACHUM IKU3HHU, YEIOBEKa U
YEeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0aX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BbIOOp Oynymieil nmpodeccuoHalbHOM AeITeNbHOCTH B
oOmacti  OMOJOTMM, OSKOJOTMH, TPHPOJIONONL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTMYECKOro o0pa3oBaHUs B OPraHU3ALUSAX CpEIHEro
npo¢eCcCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposrbie)
Ne o/ Kontpoabnbsie  IlpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 Bbuosnorus xak Hayka 0
2 JKuBble cucTeMBI U UX U3YUYCHHE 0
3 buonorus knerku 0 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10 0
5 Ctpoenue u GyHKIMH KIETKH 8 0
6 OOMeH BellecTB U peBpallieHue S3HEPTUU B 9 0 1
KJIETKE
7 HaCJ'IeI[CTBeHIfa}I uHpopManus u 9 0 05
peanu3anus e€ B KJIeTKe
8 JKHU3HEeHHBIH UK KIETKA 6 0 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 0 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 0 1.5
11 ['eneTnka — HayKka 0 HACIEICTBEHHOCTH U ) 0 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 0
14 I'enernka uenoseka 3 0 0.5
15 Cenexuus OpraHu3MoB 4 0
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4 0
17 PeszepBHOE Bpems 1 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3jiejioB H TeM Konrponsmmie  Tpaxrmseckie (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypenI
1 3apox/IeHUE U PA3BUTHE IBOTIOIIMOHHBIX 4 0
MPEJICTaBICHUI B OMOJIOTUI
2 Mukpo3Botous U €€ pe3ybTaThl 14 0
3 Makpo3BoTrOIUS U €€ Pe3yIbTaThl 6 0
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 0 15
3emie
5 [TporcxokIeHHE YeI0BEKa — aHTPOIIOTCHE3 10 0 1
DKOoJIoTHsA — HayKa O B3aWMOOTHOIICHHUSX
6 OpPTraHWU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYXKaroIei cpenoi
7 OpraHu3msl 4 cpesja 0OuTaHUs 0 1.5
8 DKOJIOTUS BUJIOB U MOIYISUN 0.5
9 ?;:TJZ(;IFSSI cO00111eCTB. DKOJIOTHYECKHE 12 0 05
10 Buocdepa — rimobanbHast skocucTemMa 0
11 UenmoBek U OKpy’KaroIas cpeja 0
12 PesepsHOe Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 8.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara udpossie
n/n Tewa ypoka Bceero Kontposabueie  IpaxTiieckue fll3y'{eﬂnﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThbI padoThI pecypes:
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1 0
4acTh COBPEMEHHOTO 00I1IecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 0
3 YpoBHEBas opraHu3anus KUBbIX CUCTEM 1 0
4 Hcropust OTKPBITHS ¥ U3YUCHHS KIICTKH. 1 0
Knerounas teopus
Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «3y4yeHune MeTo10B KJIETOYHON OHOJIOTHH 1 0 05
(xpomarorpadus, snekrpodopes, '
muddepeHIMaIbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XHUMHUYECKUH COCTAB KIETKH 1 0
7 MuHepaibHbIE BEMIECTBA KIETKH, UX 1 0
Ounonoruveckas poib
Opranuyeckue BeIecTBa KJIETKH — OeJIKU.
8 JlaGopaTtopHas pabota «OO0Hapy)eHnE 1 0 05
OEJIKOB € IOMONIBI0 KAYECTBEHHBIX '
peakuuin
9 CsaoiicTBa, K1accuduxanys u GyHKuuu 1 0

0O€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KJIICTKHU —

10
YTJIEBOJIbI

1 Opranuyeckue BellecTBa KIETKH —

JUIA B
Hyxneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanme 05
HYKJIEMHOBBIX KHCJIOT, BBIJCJIIEHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crpoenne u pynkuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)

14 CexBenupoanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTtoapl CTpYKTYypHOU OHOIOTHI

16 Tuns! knetok. [IpokaproTnueckas KieTka
CtpoeHne 2yKapuOTHYECKOM KIIETKH.

17 [TpakTuyeckas pabora «/3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTnyeckas padora «3yueHnue 05
JIBUKEHUSI LIUTOTIa3Mbl B PACTUTENbHBIX
KJIIETKaxX»

[TosnyaBTOHOMHBIE OpraHOW/IbI KJIETKHU:

20 MHUTOXOHAPHH, TUIACTH L. JlabopaTtopHas 05
pabota «VccrnenoBanue miasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX»

21 HememOpanHbIe OpraHou/ bl KJIETKH

22 Crtpoenue u GyHKINHA sIpa




23

24

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopHas pabora
«/3yueHue cTpoeHUsl KJIIETOK pa3IndHbIX
OpraHU3MOB)

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CcTOpOoHBI MeTabomm3mMa. Turbel oOMeHa
BeriectB. JlaboparopHas paboTa
«/3ydeHne KaTaIuTUHYECKOW aKTUBHOCTH
(dbepMEeHTOB (Ha IpUMEpe aMIIIa3bl WIH
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yenne pepMEeHTaTUBHOTO
paclieruieHus NepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KIICTKAX»

0.5

26
27

benku-akTuBaTOpH! ¥ OCNKU-UHTHOUTOPEI

ABTOTpOGHBIN TUIT OOMEHa BEIIECTB

28

29

dotocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeH#He MpoiieccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIE OpraHnu3Mbl. Buabl OpoxeHusl.

JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKESHHUSI U JBIXAHHS)

31

32

AspoOHBIE OpraHU3MBbl. JTaIlb
SHEPTreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTa
npoToHoB. Cunte3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakumm MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpancismus u e€ 3Tambl
36 KomupoBanue amuHokucnot. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiys reHoMa y mpoKapuoT u
JYKapHOT
38 MoutekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — BHeKkIIeTOYHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3naHue MOJIeNH BUPYCa»
40 BupycHsle 3a00neBaHus UyeIoBeKa,
JKUBOTHBIX, PACTCHU
41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabora
44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 JleneHue KJIETKM — MHUTO3
Tunsl kneTok. KapruoknHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYMKA KOpEeIIKa TyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsuust KU3HEHHOTO IIMKJIA KIETOK




48

OpFaHI/I3M KakK €IMHOC LICJI0OC

Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 0.5
«M3y4yeHne TKaHe! pacTeHUI
TkaHU KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «M3y4ueHue Tkanen 0.5
KHUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHast

51 paborta «M3yuenue opraHoB IIBETKOBOTO 0.5
pacteHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [TutaHue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YyesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMmyHHast cucTemMa 4yeoBeka

63 PaznipakuMocTh U peryssiuus y
OpPTraHU3MOB

64 I'ymopanbHas perynsinus 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX W YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUSI OPTaHU3MOB

[TomoBoe pazMHOKEHUE

67

68

69

Metiio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«/3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

NunuBuayanpHOE pa3sBUTHE OPraHU3MOB —
OHTOTI'EHE3

0.5

70

71

72

3akazKa OpraHoOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pazButne XKMBOTHBIX.
JlaGopatopHas pabota «BeisiBieHHe
IIPU3HAKOB CXOJCTBA 3apOAbILICH
ITO3BOHOYHBIX )KMBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.

JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUI

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAaYKH

74

75

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmiia kak
00BEKT TEHETUYECKUX HCCIIENOBAHUIDY

3aKOHOMEPHOCTH HACJIE0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3y4yeHue pe3ybTaToB MOHOTUOPUIHOTO
CKpeIIMBaHUs y 1po30(uis"

0.5

0.5




I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1 0
CKpEIIUBAHUS
77 Ananusupytoliee ckpeuppanue. Hemomunoe 1 0
JOMHHHUPOBaHHE
JuruOpuiHoe cKpeniuBaHue.
78 [IpakTuyeckas padora «3yuenue 1 0 05
PEe3yIBTaTOB JUTHOPUIHOTO CKPEIIUBAHUS '
y Ip030(HIIBD
79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1 0
CKPEIIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1 0
81 XpoMOCOMHasI TEOPHS HACIEICTBEHHOCTH 1 0
82 ['eneruka mona 1 0
83 I'eHoTHIT KaK 1IENIOCTHAS CHCTEMA 1 0
84 ['eHeTHYEeCKUIl KOHTPOIb PA3BUTHS 1 0
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 N3MeHUYnBOCTH ITPU3HAKOB. Buibl 1 0
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1 0
BapuatmonHsIi paa v BapualimoHHAs
kpuBast. JlaboparopHas paboTa
87 «HccnenoBanue 3aKkOHOMEPHOCTEH 1 0 05
MO T (DUKAITMOHHOW N3MEHUYUBOCTH. '
[TocTpoenne BapralMOHHOTO pAIa U
BAPUALIMOHHON KPUBOI»
88 I'enoTunmveckast U3MEHUYUBOCTD. 1 0
KoMOuHaTHBHAS H3MEHUHUBOCTH
89 MyTtannoHHas H3MEHYUBOCTb. 1 0 0.5




90

[IpakTruueckas pabora « MyTanuu y
Ipo30(huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITpoIecca.
ONUIeHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoBeka. [IpakTuueckas pabora
«CocraBrieHre U aHAJIN3 POIOCIOBHOI»

0.5

92

93

MeToapl MEAUIIMHCKON T€HETUKHT

3HaueHME MeHHHHHCKOﬁ I'CHCTUKHU B
npeaOoTBpalliCHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHITUI CCJICKIINU.
JlabopaTtopHas pabora «M3yuenue copToB
KYJIbTYPHBIX PACTEHHI U MOPOJI JOMAIITHUX
YKUBOTHBIX)»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabota «3yuenne MeTo10B
CEJIEKI[UU PACTCHUIN»

0.5

96

97

98

JlocTKeHMs! CeNeKIMU PacTeHUH 1
#KUBOTHBIX. [IpakTHueckas padbora
«lIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TE€HETUYECKUX PECYPCOB
brorexHosorus Kkak Hayka u OTpaciib

MMPOU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
((I/ISY‘ICHI/IC 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HANPABICHUS CHHTETUICCKOM
OMOJIOTUH




100 XpOMOCOMHAsI ¥ TeHHAsI HWH)KEHEPUS 1
101 MeaunuHcKe OMOTEXHOJIOTHI 1
PesepBHbiii ypok. [loBTOpenue,
102 y 1
0000111eHNEe, CUCTEMATH3AINAS 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThI pecypenI
1 OpomtonnonHas teopus Y. lapsuna 1
5 JIBMIKYIIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y. 1
Hapsuny
3 bopn0a 3a cyiiecTBOBaHME, €CTECTBEHHbIN 1
U UCKYCCTBEHHBIH 0TOOp
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
9BOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NPoLiecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
5 [Tomynsius — sneMeHTapHas €IMHULIA 1
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BblIsiBIeHIEC U3MEHYMBOCTH Y '
0co0el OHOTO BUIAY»
8 DnemeHTapHbIe (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmum nomynsuuin: 1
reorpaduyeckas, OnoJorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60Op

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}O30B ¥ UIAKOATATITAIIHN Y
pacTeHMi U )KUBOTHBIX)

[Tpumepbl IPUCTIOCOOICHHH Y OPTraHU3MOB:

MopdoJiorudeckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1[eIeco000Pa3HOCTh)»

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

CrpykTypa BH1a
Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLUN

CBs3b MUKPO3BOJIFOIHUU U SITUACMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHHA 3BOJIFOIUN

buoreorpaguiecknue MeToabl U3yUEeHUs
HBOJIIOLIH
OMOpPHOIOrHYeCcKHUEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YYCHHUA
9BOJJOINH

22

MonekyIapHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MATEMAaTHIECKUE




MCTOABI U3YUYCHH 3BOJIFOIITUN

23 OO111e 3aKOHOMEPHOCTH IBOJIOIIH

24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU

o5 Hayunble runoressl IpoOUCX0XKICHUS
YKU3HU Ha 3emie

26 JloHaydHBIC IPEICTABICHUS O 3aPOXKICHUH
KU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
HBOJIIOIIH

28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.

29 Jlaboparopuas pabora «/3ydeHne u 0
OIMCAaHNE UCKOTAEMBIX OCTATKOB JIPEBHUX &
OpPTraHU3MOB»

30 HauanbHele 3Tars! opraHn4eckon
HBOJIIOIIH

31 OBOMIOIUS DYKapUOT
OCHOBHBIE 3TaITbl BOTFOITUN

39 pacturensHOro Mupa. [IpakTudeckas 0
pabota «3yueHue ocooeHHOCTEH &
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB

33 OCHOBHBIE 3TaITbI BOJIOIIUHU )KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuueckas

34 pabora «3yduenne ocoOeHHOCTEH 0.5
CTPOCHHMS ITO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4eckoro
MPOLILIOTO

39 OCHOBHBIE CHCTEMATUYECKHE TPYTIITHI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKICHUN YeIIOBEKa
Mecto uenoBeka B cUCTEME
opraHuyeckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocooeHHOCTEN 0.5
CTPOEHUS CKelleTa YellOBeKa, CBA3aHHBIX C
NPSIMOXOKICHUEM

43 JIBMKyIIHE CUJIbI aHTPOIIOTeHE3a

44 CooTHolleHrne ONoIOTHYeCKUX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreHeTrka U ajeOreHOMHUKA

47 DBOJIOLIUS COBPEMEHHOTO YEJIOBEKA
Yenoeueckue packl. [IpakTnyeckas

48 pabota «3yueHue 3KOJTOTHIECKUX 0.5
aJanTaluil 4eJIoBeEKay

49 MeXIUCIUTUTMHAPHBIE METO/IbI

AQHTPOIIOJIOTUU




50 3apoXxaeHUE U Pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydyeHne MeToI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUIN

59 3HaueHne YKOJIOrNYESCKUX 3HAHUM I 1
YeJI0BeKa

53 Dkosorudeckue HpakTopbl 1
Abuotnueckue akropsl. CBET Kak

54 skosorunueckuii pakrop. JlabopaTopHas 1 05
pabota «BplsiBneHne npucnocodaeHui '
OpPraHU3MOB K BIUSIHUIO CBETa»
Abunornyeckue pakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsBiieHHE 1 0.5
MPUCTIOCOOTICHHUI OPraHU3MOB K BIUSHHUIO
TEeMIIEPATyPb»
Abunotnyeckue gpakropbl. BraxHoCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 05
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUSDY

57 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 IUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




MOIyJIsInNUu

OcHOBHBIC TOKa3aTeIU NOmyJIIouu

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN TOMYJISIIIHN:

64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIAN

65 DKojorudeckasi CTpyKTypa MomyJisiuu

66 JluHamMuKa MOMYJIALUU U €€ Perysaius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparophnast padora «IIpucnocobiaeHus 0.5
CeMSIH PACTeHHH K pacCEeIeHUIO»

69 Bua kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTUH B
HKOCUCTEME

74 OcCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meneHus coo0IIecTB — CYKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHB

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padboTta 05
«M3ydenue u onrcanue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISILIHOHHOM U
KOCUCTEMHOM YPOBHSX

83 buocdepa — obmieruranerapHast 060109Ka
3emin

84 Yuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIIECTBOBAHMS
o6uochepsl

86 KpyroBopots! BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHbIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PanronansHoe npupoa0Ionb»30BaHue U

94 COXpaHEeHHe OMOJIOTHYECKOTO 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe « MUKpO3BOJIIOLUS U 1
e€ pe3yabTaTh»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOodIBOITIONHUS U 1
e€ pe3yIbTaTh»

97 O06o6mmenue no reme «IIpoucxoxneHue u 1
pa3BHUTHE KU3HU Ha 3eMiIe»

98 O6o6menne no Teme «IIpoucxoxaenne 1
YeJI0BEeKa — aHTPOTIOTCHE3)»

99 O06o01enue o Teme «IKOJIOTUS — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3mMsl U cpena 1
oOUTaHUS

101 O606meH1/ie 1o TeMe «DKOJIOTHS BUJIOB U 1
TOMYJISIIA

102 O6o006menue no Teme «buocdepa — 1
rino0aabHast IKOCHCTEMaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckmii A.A., PyonioB A.M. u apyrue;
nox penakiueit [Taceunuka B.B., AknnonepHoe oomectBo «M3maTenscTBo
«ITpocsenienue»

* buosorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyoiioB A.M. u
npyrue; non pegakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo
«3narensctBO «lIpocBemenne»

* buonorus. buonornyeckue cucteMsl u nporieccol, 10 kiacc/ Tepemor A.B.,
[Terpocosa P.A., OO011ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO

«M1OIL] MHEMO3HMHA»

TepemoB A.B., IlerpocoBa P.A. buosnorusi. buonorudeckue cucteMbl U

nporiecchl. 10 kinacc. M.- MHeMo3uHna 2022

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA

1. buonorus. buonorudeckuii cucteMsl U iporecchl. 10 kmace: yueo. as
obmeoOpa3oBar.

opranuzanuii: yrimyOiaeHHbsii yposens/ A.B. Tepemos, P.A. [lerpocoBa. — M.:
MHeMo3uHa,

2020.

2. buonorus. buonornueckuit cucremsl U nporecchl. 11 kiacc: yue0. s

oOmreoOpa3oBar.



opraHu3anuii: yriyonaeHHbeii yposeHs/ A.B. Tepemos, P.A. IlerpocoBa. — M.:
MHeMo31uHa,

2021.

3. buonorus. buonornueckmii cuctemsl u nportecchl. 10 kmacc: [locobue ms
caM. paboTHI:

yriyoneHHbi ypoBeHs/ A.B. Tepemos, P.A. IlerpocoBa. — M.: MHueMo3uHa,
2020.

4. Jlepuep I'.11.06mmas 6uonorus. (10-11 knaccer): [loarotoska xk EI'D.
KonTponbHbie 1

camocrositenbubie padoTsl/I.WU.JlepHep. — M.: Dkemo, 2007. — 288c.

5. Tewnop ., I'pun H., Ctayt V. «buonorus» (B 3-x Tomax), M.: Mup., 2008

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1. «Emunas xomiekius Ludposeix O6paszoBarenbHbx Pecypcos» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponnsbiii yueOHuK «bronorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierox

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/ - Guonornyeckas KapTUHA MHpa



8. http://planete-zemlya.ru/ - ITnanera 3emis
9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - Guonuka
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