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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yue6HOMy npenmery "buosorus" (manee - 6wosorus) Ha
ypOBHE cpeHero o0Iiero oopasopanus pazpadborana Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanun B Poccuiickoit
Oeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4eOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil MmporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzydenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxeHusm PI'OC COO
npoduiibHbIe Yy4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIFOTCS CITocoOoM auddepeHmanuy 00ydeHrst Ha YPOBHE CPETHET0 OOIIero
o0pa3oBaHMsl M MPU3BAaHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lUM, CpEeIHUM OOIIUM, CpEeAHHM MNPOGEeCCUOHATBHBIM W  BBICHIUM
oOpazoBanueM. B To jxe BpeMsi KaxIbli U3 ATUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaronmuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHMEH, MEAUIMHON, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMY mpenmery "buonorus" na€t npejcTaBiIeHHUE O
IEeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pacrlpeejieHHe IO Kiaccam,
PEKOMEH/IyeT IMOCIEA0BATeIbHOCTh M3YUYEHUsI y4eOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKH Y4eOHOIO Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHEM OHMOJIOTUM Ha YPOBHE
OCHOBHOrOo 00miero oOpa3oBaHus, Ojarojaps dYeMy MpPOCMaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3J0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpeKHOT0 OTHOIICHUS K OKpYKalIllew mpupoaHoil cpexe. B
IporpaMme Mo OMOJIOTHUM TaKKe MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO TMpeaMeTa
«buonorus» B peammzanuu  TpeboBanuit PI'OC COO Kk IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ylibTaraM OOYyYEeHHS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOU JEATEILHOCTH
0oOy4Jaronuxcsi Mo OCBOCHUIO COJEPKaHUsSI OMOJIOTMYECKOr0 O0Opa3oBaHUsSI Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

VYuebnpiii mpenmer «buonorus» Ha  ypoBHE CpEIHEro  OOIIEeTo
oOpa3oBaHHs 3aBepiiaeT OWOJOTHYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPUEHTHUPOBAH Ha PACHIMPEHHUE U yriyOJeHue 3HAHUN 00YyJaronIuXcsi O )KHBOU
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, dMOPHUOJIOTHUU U
OMONOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMH, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHoro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMIEMY MOTYYSHUIO
Ouonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
npodecCHoHaIbHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUs COCTaBJISET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TIPU U3YYECHUN O0YJarOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX pa3lesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o0Imero oopazoBanusi, B 10—11 kiaccax 3Tu 3HAHUS MOJY4YalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSI O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuU3M€  4YEJIOBEKa,  OOIIMX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTErpaiusi OMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU M3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CornacHo WM, W3Yy4aloTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3allMU, BOJIOLUHA OPraHUYECKOTO MUpa
Ha 3emJie, COXpaHEHHs] OUOJIOTMYECKOr0o pa3sHooOpas3usi muianetbl. Tak, B 10
KJIacCe€ M3y4yaloTCs OCHOBBI MOJICKYJSIPHOW M KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN ¥ OWMOJIOTUH PAa3BUTHUS, TEHETUKU U CEJICKIUU, OMOTEXHOJIOTUH U
CUHTETUYECKON OWOJOTUH, aKTYaJU3UPYIOTCS 3HAHUS OO0ydYaromuxcsi II0
O0o0TaHUKE, 300JI0TMH, aHaToMuH, (Qusuonorun uyenoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o Ouocdepe.

VYyeOubii mpenmer «buosorus» Npu3BaH 00ECHEYUTh OCBOCHUE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTUKEHUSX,
COBPEMEHHBIX  MCCIICIOBAHUAX B  OHOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Owonornueckux 3HaHuWW. [l pa3BUTHA W MOJJEpKaHUS ~ WHTEpeca
oOydarormuxcst K  OWOJOTMM  Hapsiy CO  3HAYUTEIBHBIM  O0BEMOM
TCOPCTUYECKOr0 Marepuana B COACPXKAHUM TPOTPaMMbl [0  OHOJIOTHH
MPELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAQHOBJICHHS M Pa3BUTHS TOH WA
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wusydenuss yueOHoro mnpenmera «buonorus» Ha yriayoaéHHOM
YypOBHE —  OBJAJCHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra u
nprUOOpETeHNEe YMEHUI UCTIOIh30BaTh 3TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHoOn obiactu TpPodeCCHOHAIBHOW JCATEILHOCTH, CBS3aHHOW C
Ouonorven, WM K BHIOOPY Y4eOHOTO 3aBeJACHUS IS MPOJOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

JlocTikeHne 1enw u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
yriyONn€HHOM ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIIeIYIONNX 3a7a4:

OCBOEHHE OOYyYalOIUMHUCS CHCTEMbl OMOJOTMYECKMX 3HaHUU: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSAX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M TpaBWjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTHHY MHpa; O CTPOCHHH, MHOTO000pa3uu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTeM (KJIeTKa, OpPTaHW3M, TOIMYJSAIus, BUJ, OHMOTEOIEeHO3,
ouocdepa); O BBIIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE OOYyYalIIMXCA C METOJaMU TO3HAHUS >KHUBOW TPHUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OuoJIOTHH, SMOPHOJIIOTMM W OWOJOTHU DPAa3BUTHS, TEHETUKU U
CENIeKIIMY, OWOTEXHOJOTMH W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,



AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJIOTUYECKUX
UCCJIeIOBaHU B JabopaTopud U B mpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HaXOAUTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIb30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJOTHYECKUMU
npoOiieMaMu 4YeJIoBeYeCTBa; OIEHUBATH MOCIEJACTBUSA CBOEH NEATEILHOCTH IO
OTHOUIEHUIO K OKpYy)Karoulehd MPUPOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATH  MEPbI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJia MTOBEJACHUS B IPUPOJC
U oOecriedyeHus: 0€30MacHOCTH  COOCTBEHHOM  KM3HENEATENbHOCTH B
Ype3BbIYAMHBIX  CUTyallMsIX NPHUPOJAHOIO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIEC OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM B TIpollecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU U
COBPEMEHHBIMH HCCJIEIOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYAIONINXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (OpMUPOBaHHE
AKOJIOTUYECKOM, TeHETUYECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre OO0Yy4alomMMUCS KOMIIETEHTHOCTH B palldOHAIBHOM
IPUPOAOIIONH30BAHUU (COOIIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKAOMIMX  JioAew  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0e30MmacHOCTH KU3HEIEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JlaHME YCJIOBMM JJIS OCO3HAHHOTO BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CIIOCOOCTBYIOIIEH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVNBUYyaJIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX Ha UW3y4deHUE OWOJOTHU Ha
yrayOJeHHOM YPOBHE cpefHero oOiero odpazoBanus, coctanisieT 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Heaemo), B 11 kmacce — 102 gaca (3 4gaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHHSI OMOJIOTUN
OCYIIECTBIISIETCS C YYETOM CHEIU(DUKU €T0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHUE OWOJIOTMYECKOTO OOpa3oBaHMsS B OpPraHU3AIMSAX CPETHETO
MPOQECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOy4YeHMH OHOJOTHM Ha YriayOJEHHOM
YPOBHE SBJISIETCSI MPOBEJECHUE JTA0OPATOPHBIX M MpaKkTHUeckux pador. Taxxke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWH  MPOEKTHBIX W y4deOHO-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTWKa KOTOPBIX OMPECISCTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCJIIOBH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouosiornu. buonormdyeckue Hayku M H3y4aeMble UMH MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHHe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKA: MEAMIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. . Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, @.
Kpuxk, 1. K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTHH C APYrMMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), 6uochepusiid. IIpoieccrsl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >XUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMaTu3auus, MertaaHanu3. [lonsarue o
3aBUCMMOW M HE3aBUCUMOW mepemeHHou. [lmanupoBanue 3sKkcniepuMeHTa.
[TocTanoBka u npoBepka runore3. Hynesas runotes3a. [lorstue BoIOOpKU U e€
JIOCTOBEPHOCTh. Pa3dopoc B Omonornyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX pe3yNbTaToB. [[pUUrHBI HUCKaXKEHUS PE3YJIbTATOB HKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npuponab», «CTpoeHue XKMBOTHOU KIETKW», « TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buocdepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
W3YyYECHUH JKUBBIX CUCTEM.

Tema 3. buosorus KjieTKku



Knerka — cTpykTrypHO-QyHKIIMOHANbHAA eauHUIA >KuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISIpHOM W KJIETOYHOM OMOJOTHMH: MHMKPOCKOIIHS,
xpoMmarorpadusi, 31eKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraibHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mukpockonus.
Bumanvhoe (npusicuznennoe) uzyuenue Kiemokx.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIN
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOI0B MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIMpENapaThl PaCTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OMOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- U YJIbTPAMHUKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckue mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB OenkoB. CTPYKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oeika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHas,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparus. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OeNKOB. [IpuoHul.

VYrneBoael.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Kiaccudukarus
mununoB. Tpurmunepuasl, Gochomunuabl, BOCKH, cTepouabl. buogornyeckue
dbysakiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. CtpoeHne HyKJI€MHOBBIX KHUCIOT.
Hyxneotunsl. [Ipuniun kommiementapHoctu. [pasuino Yapradda. Ctpykrypa
JNHK — nBoiiHas cnupanb. MecToHaxoxaeHrne M Ouosiormueckue (QyHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B mMoJiekyiie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, MX (PYHKITUU
B Kietke. /J[pyeue wnykneosuompugocamer (HT®D). CexBenmpoBanue JHK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u Qyukyuii OUOMONEKYA U UX KOMRIEKCOS,
Komnviomepuwiii  Ouzatin  u  opeanuueckuil cummes OUOMONEKYI U  UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



IToptpersr: JI. Ilomuur, Jx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiuH, ©. Canrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XWMHYECKHX JJIEMEHTOB B HEXUBOU
npupojie», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJIb», «BellecTBa B COCTaBe OpraHnu3MoBy, «CTpoeHHe
MOJIeKYJbl Oenka», «CTpyKTyphl OenKOBOM MOJEKyJ by, «CTpoeHHue MOJIEKYI
yIIeBoIoB», «CTpO€HHE MOJEKYJd JUNUI0B», «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KAUYE€CTBEHHBIX PEAKLIUI.

JlaGopaTtopnass pabGora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuotuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crtpoenue mpokapuoTHYeCKON KieTku. KieTouHas creHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOIA
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[lnazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB 4epe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIN (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponumiaemocts MmemOpanbl. Pabota
HATPUI-KAJIMEBOTr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. DK3OIUTO3.
Knerounass crenka. CTpykTypa W (QYHKIMH KJIETOYHOM CTEHKU PACTEHUH,

rpuOoB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnazmarudeckas cetb (OI1C), anmapat ['onbmKu, TU30COMBI, HX CTPOCHUE
u (QyHkuu. B3anMocBsI3b OJJHOMEMOpPAHHBIX OpPraHOMIOB KiIeTKu. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QyHKius annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BelIECTB B KiIETKE. Bakyoiln pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTHIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN W
mactua. [lepBudHbie, BTOPUYHBIC U CJIOKHBIE TUTACTH IBI (DOTOCUHTE3UPYIOIUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanusie  opranowabl  kietku  CTtpoeHne ©u  (QyHKIHH
HEMEeMOpaHHBIX  OPTraHOUJOB  KJIeTKH. Pubocombl.  [lpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKMuHoBble MUKpopuiamernmsi. MpITIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHuE U JBIDKCHHE OJKIYTUKOB W PECHUYCK.
MukpoTtpyOouku 1uTomiasmel.  LleHntpuons. berku, accoyuuposauHvie ¢
Muxkpoguramenmamu u Mukpompyooukamu. Momoprwie 6enxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
u GyHKuuU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u eemepoxpomamur. benxu
XpOMaTUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 6 mumosze. foepHvili
MPAHCcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAST XapaKTEPUCTUKA  KIIETOK
IyKapHuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «AApo», «CTpoeHne MPOKAPUOTUIECKON KIETKN.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopuasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALIMS — JIBE€ CTOPOHBI MeTadoym3Mma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KuciIopoia B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOECIeUeHHe KIETKH: IMpEeBpaIleHue
AT® B o00meHHBIX mporeccax. {OEpMEHTATHBHBIM XapakKTep peakIui
KJIETOYHOTO MeTabonuzma. DepMeHTh, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevicteua. Kodepmentel. Otinuus  (QepMEHTOB OT  HEOPTaHUYECKUX
KaTanu3aTopoB. beIKu-aKTHUBATOPbl W OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
NUSMEHMbl U NUSMEHMbl PeaKyuoHHo2o yewmpa. Poab XJIOpOIIacToB B
nporecce porocunresa. CBeroBas u TeMHOBas (a3bl. Pomoodvixanue, Cs., Cq. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusnue
paznu4HbIX (AaKTOPOB Ha CKOPOCThH (OTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A.

XEeMOCHHTES. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOINUE OAKTEpHH, JKelle300aKTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Buasr Opokenus. [IpomaykTel OpoxkeHUs U uX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIM3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornyueckoe oOKMCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OHMOJOTMYECKOTO  OKHCiIeHHus. Llukimuyeckwe — peakmum.
OxkuciaurensHoe (ochopuiipoBanne. uepeus MemMOpaAHHO020 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonroti ATD-cunmaswi. [lpenmyrecTra
a’poOHOr0 TyTH OOMEHa BEHIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
HHEPreTUUECKOro 0OMeHa.



JdeMoHCcTpanuu

[Toptpetst: Jx. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUil OoOMen»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3).

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTopnass padora «l3ydyeHHEe KATAIMTUYECKONM aAKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTalasbl).

Jlaboparopnasi padora «l/3ydyeHue (HepMEHTATUBHOIO pacHICIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLIECCOB OPOKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMaLUs U peajin3anus eé B KiIeTKe

Peakunn wmaTpuuHOoro cuHte3a. lIpUHOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMIOBI ~ TPAaHCKPUNIMU:  KOMIUIEMEHTApPHOCTb, AHTUIIAPAIIIEIBHOCTD,
acuMMmeTpuaHOCTh. Co3peganue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amuHOKUCTIOT. Pomb
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranuzaisi rTeHoMa y
POKApUOT U FYKApUOT. Perynsius akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepoHa (. XKako6, XK. Mano). Mozrexyaaprvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuna 6 pezyrayuu pabomwl 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTATHBIC Iapas3HTHI.
CtpoeHre TPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pedepmasa, UHmezpasd.

Bupycubsie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHpie 1 MEIUIIMHCKHUE MPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oanHvlx. Hanomexunonoeuu 6 oOuonoeuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  oenxos. Cnocobvt docmasxu
JleKapcme.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Tabmuibel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecuHrernueckuid  (MOCTMUTOTHUYECKUN), CHHTETUYECKUN U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN) TIEPUOIBI UHTEP(DA3HI.

Marpuunsbin cuate3 JIHK — perumkanus. [Ipuanuner permmkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexann3zm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeaoMepasza. XPOMOCOMHBIM HaOOp KIETKM — KapUOTHUIl. JIAIITOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
npoueccel. Tunel MuTo3a. Kapnoknnes u HuToknHe3. bruosiornueckoe 3Ha4eHHUE
MUTO3a.

Perynsuus Mmutotnueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanusmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas
K1emkay — ououngopmamuyeckue Mooenu GYHKYUOHUPOBAHUSA KIeMKU.

JdeMoHCcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM UK KIETKH», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi pabdora «HaOmiomenue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTpOEHUS UM  JKU3HEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OJHOKJIETOYHBIC TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p 4acTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIUAJIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUS, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eyoBeKa. DYHKUHUM OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenetbl OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUl ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTHU. J|BH)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsiMU. [Iutanue kuUBOTHBIX. BHyTpHUMIONOCTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luieBapuTeNbHBIE — KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanne opranusmoB. [Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTULI W MJIEKONUTAKOWUX. Perymsuus abIXaHus.
JlprxaTenbHbIe 00BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOparieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsus.

Brigenenue y opranusmMoB. Beinenenue y pacteHui. Beiaenenue y
#KUBOTHbIX. CoKkparutenbHble Bakyosid. Opranbl BeiaenieHus. DuibTpanus,
CeKpelrs MW 00paTHOE BCAachlBAaHME KaK MEXaHHU3Mbl paOOThl OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u pyHkImoHupoBanue Heppona. Obpa3oBaHUE MOUH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NMPOU3BOJHBIE.
3amura opranu3Ma ot 6ose3nel. MmmyHnHas cucrema denoBeka. Kiierounsiii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KIoHaIbHO-cenekTuBHOrO nMMmyHuTera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETHl OpPraHU3MoOB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocte W peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BEleCTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysiius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OJBOJIIOINUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas peryysinus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteM. ['munoramamo-runodusapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOUHBIC
BoJIOpociny, «baktepuny», «lIpocteitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTebdsy,
«CTpoeHue JIMCTOBOM IMIACTUHKWY», « TKaHU KUBOTHBIX», «CKEJIET YeJIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cUCTEMay,
«BbrgenurenbHas cucremay, « HIOKPUHHAsA cUcTeMay, «CTPOECHHUE MBI,
«Ammynurer», «KumeunonosoctHeie»y, «(Cxema MNHUTaHUS  PACTEHUI,
«KpoBEHOCHbIE CHCTEMBbl MO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOTO uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTun», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTrbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacllerieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHUE Jisi JEMOHCTpPAllMU OIBITOB 10 U3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBH)KEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIXY.

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHHE M pa3BUTHE OPraHM3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3mHoxkenue. [lonoBeie KiIeTKH, Wau raMmetsl. Meito3. Ctaguu
Mmeiro3a. IloBenenne xpomocom B Mmeno3e. Kpoccunrosep. buonorunueckuii
CMBICJI M€H03a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3Buthe. [ameToreHe3 y KUBOTHBIX. [lomoBbie
xene3pl. OOpa3oBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OmomoTBOpeHHEe M AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOEPMUHUPOBAHHOe  OpoOb/ieHuUe.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIONIUX.
3apopIieBble JUCTKU (TracTpyJtisalus). 3akiajJka OpPraHOB W TKaHEeW Wu3
3apOJIBIIIEBbIX JINCTKOB. B3anMHOEe BIMSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliia (AMOpHOHATIBFHAS MHAYKIIHS). 3aKiIa/iKa MjIaHa CTPOCHHS KUBOTHOTO
KaK pe3yipTarT MEPApXUYECKUX B3aUMOJCHMCTBUUA TE€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsamoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX UBOTHBIX. BHOJIOrMYECKOE 3HAYEHUE MPSMOr0 M HEMPSMOro
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa )KMBOTHBIX. DAaKTOPHI
pPEryJsiiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M uenoBeka. [leproasl oHTOreHe3a yenoseka. Ctapenue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u cropodur. Meiio3 B
KU3HEHHOM TIMKJIe pacteHui. OOpa3zoBaHue cmop B Tpolecce Meiiosa.
'amerorenes y pacteHuil. OIUIOJOTBOPEHHE U PA3BUTHE PACTUTEIbHBIX



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lnemas.

Tabmuupbr u cxembl: «BereratuBHOEe pazMHOXKEHHE», « TUIBI OeCronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAAbDY, «Pa3MHOXKEHHUE HBIIICHBIY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIIETKH U CIIEpMaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO KyKa», «Pa3Butue
capaHun», «Pa3BuTue IArymkun», «JIBOMHOE OIJIOAOTBOPEHHUE Y IBETKOBBIX
pactennit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PAacTECHUI,
«KM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpPOIpenaparbl SHIEKICTOK U
CIIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHA JATYIIKNY.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHuE OpPraHOB pa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posb 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHHU
renetuku. Padotel H. K. Konerora, H. U. BaBunoBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAs JUHUS, THOPHUIBI,
reHotur, (eHotur. (OCHOBHBIE METOJABI TEHETHKU: THUOPUIOIOTHYCCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTtopnasi padora «Jlpo3odmna kKak OOBEKT TEHETHUCCKHX

HCCIIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TEPBOTO TOKoJeHus. [IpaBmio qOMUHUpPOBAHMS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUBaHUE. [IpoMexyTOUHBIN XapaxkTep
HacyenoBaHus. Paciiennenre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKOH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HAacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBINA  IOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue NpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. llnedoTponuss — MHOKECTBEHHOE
JNelcTBUE reHa. MHOXECTBEHHBIN ajuienn3M. B3auMoneincTBue HealsleabHbIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHUECKUI KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHMOWOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOHMOMY». ['eHeThyecKue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIUK B TTOKOJICHUSX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
TOMUHUpOBaHUE», «CIETUICHHOE HACJIeI0OBaHUE MPHU3HAKOB Y JIPO30(HUIbI»,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum 1apo30Qpuiib»,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS U PpacHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJENb JJIs
JEMOHCTPALUK CUECIICHHOTO HACJIENOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «U3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCTh Npu3HAKOB. KadeCcTBEHHbIE M KOJHUYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Moaudukanmonnas HW3MEHYUBOCTh. Ponb cpensl B (hopmupoBaHUM
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuuu MpU3HAaKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Moranncen). CpolicTBa
MOAU(UKAIIMOHHON U3MEHUYUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH H3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTHU. POJIb KOMOWHATHUBHON W3MEHYWBOCTA B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MYyTaluMU. SJepHblEe W
UUToIIa3MaTuyeckue Myrtanuu. (CoMaTUYeCKMe ¢ TOJIOBbIE  MYTallHH.
[IpruriHBl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLEcca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHo nsmenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, PONb INULEHEMUYeCKUX @axkmopos 6
Hac1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Meiosy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBble U repOapHble FK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON u3MeHUuBOCTU. [locTpoeHHe BapHAIlMOHHOTO psia |
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Myrtamuu y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMMa UCCIEA0BaHUSA T€HOMaA
yejaoBeKa. MeToabpl H3y4YEHHs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOrM4ecKui,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJISALMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIUIBIO
[M[[P-ananu3a. HacnencrBenHsle 3a0ojeBaHUS  4elOBEKa. [ eHHbIE U
XpPOMOCOMHBIC  0oJIe3HM  4YeloBeka.  boiiesHn ¢ HaACIEJACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYEeCKUX 3a0o0JieBaHMi deloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBOJIOBBIE KJIETKH. ITonsitue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AaCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpPY)KArolel  Cpenbl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanumn

Tabnuub! u cxembl: «Kapuotun yenosekay, «MeToabl U3y4eHUsI TEHETUKA
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cestekuiusi opraHu3MoB

JlomecTuKanus U CelIeKIUsl. 3apOXKIACHUE CEIEKIUU W JTOMECTUKAIIUH.
Yuyenne H. W. BaBwmoBa o IleHTpax mpouCXOXIEHHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ
#&UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHunBoctTM H. WM. BasujoBa, ero 3Hauenue s
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paOoThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MIPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHITY C TIOMOIIBIO OIICHKU
¢dbeHoTHNma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak METOJ] CEJIEKIIMOHHOM  paboThl.
PamnanmoHHpli M XUMHYECKMM MyTAareHe3 Kak MCTOYHMK MyTalUud y



KyJIbTYPHBIX (pOpM OpraHu3MoB. Vcrmosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekoMOuHaHTHBIX JIHK nst monmydeHust ncxoHOro matepuania s
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnoab3oBanue
reteposuca B cenekiuu. Otnanénnas rudbpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU pACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHHI
U HUX JUKUX poaMyYed i1 CO3JaHUs HOBBIX COPTOB W THOpPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pPecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBLIX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NePedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpaszus
KYJIbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUMUBOCTHY», «MeToapl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHUS CEJICKIMU PaCTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOOMeUueHne, TOJMyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LEJICHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHHS TE€HOMOB C IMEJIbI0 TMOJYYEHUS OpPraHU3MOB M HUX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartwueckass THOpUAM3AIMA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHuil. [lonyyenue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILUIOIOTBOPEHHE.
PexoHCTpyKUHMs  SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIJIAHTALIUU SIIEP KIETOK. TexHono2uu 0300po6ieHus, KyIbmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYD.

XpoOMOCOMHass W Te€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 IeHa M
KoHCTpyupoBanue  pekomOuHantHbiXx JHK.  Cozdanue  mpamnceenmvix



opearHusmo8. JIOCTW)KEHUS W TEPCHEKTUBbI XPOMOCOMHOW W T'€HHOMU
WHXXEHEPUU. DKOJOTUUECKUE U dTHYECKHE TTPOOJIEMbl TeHHON MHKEHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 37I0poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas tepamus paka. 3D-OuowH)XeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON MEIUITUHBI.

Co3nanue BEKTOPHBIX BaKIIUH C IIE€JIbI0 0OecreueHus KOMOMHUPOBAHHOMN
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoanus PHK-conmepkanux BHUpPYCOB, BBI3BIBAIOIIUX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U YKUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonp30BaHME  MHUKPOOPraHW3MOB B
MPOMBIIIJIECHHOM  MPOM3BOJACTBE», «KiletouHass uHXeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

Jkckypceusi «bUOTEXHOJIOTUS — BaKHEHIIAsl MPOU3BOJMUTEIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1.3apokaeHue U pa3BUTHE IBOJIONHOHHBIX NPEICTABJICHUNA B
onosorum

OBomonnonHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBvkymue cuibl dBoionuu  BuaoB 1o Y. JlapBuHy (BBICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIE/ICTBEHHAs W3MEHYUBOCTb,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTD). Heittpanphas
Teopust dBoJitoru. CoBpeMEHHasi JBOJIOIMOHHAS OMOJIOTHUS. 3Ha4YeHUE
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpauumn

[ToptpeTtsi: Apuctorens, K. JIlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. apsun, C. C. UetBepukos, U. N. llImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jluauero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHuidl u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra myremectsus Y. Jlapsunay, «Haxoaxu Y. [dapBuna», «Popmsl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moMamrHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «CxemMa COOTHOIIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsiuust Kak »JeMeHTapHas eauHuna »Bodtouud. COBpEMEHHbIE
METOABl OIEHKH TEHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TOIMYJISIUH.



N3menenue reHoOHIAa MONYJIANMH KaK 3JIEMEHTAPHOE HBOJIIOIMOHHOE
sBJIeHHE. 3aKOH TeHeThnueckoro paBHosecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) 3BOJTIONUUA. MyTalmOHHBINA
npouecc. KomOunatvBHas HW3MEHYUBOCTh. Jlpeilp reHOB — ciydaiiHble
HEHAIpaBJeHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBartelsd. Ipgexkm OymuiiouHo2o eopaviuika. CHUdMCeHUe 2eHemuyeckKo2o
pasnooobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsamus  MOMYJSIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoIoru4ecKast (pernpoyKTUBHA ).

EcrectBennbiii orbop — Hampapisitomuid (aktop 3Bosroruu. Dopmbl
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTAaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(m3pynTuBHbIN). [lomoBoM 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COIIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco061eHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIOIUU.
Bo3HukHOBEHHE  TPUCTIOCOOJIGHUA Yy  OpraHu3mMoB.  ApoMopdo3bl U
UaM0adanTalluH. [Tpumepsbl IPUCTIOCOOJICHH I y OpPraHU3MOB:
Mopdomnoruyeckue, (UHOJOTUUECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKpPOABOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: ajuIonaTpuyeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMHUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWOJIOTMM B  pa3pabOTKE HAay4YHBIX METOJ/OB
coxpaHeHusi OnopaszHooOpazus. MUKPOIBOIIONUSA U KOABOJIIOIMS Mapa3UTOB U
uX Xo3sieB. Mexanusmbl (HOpPMHUPOBAHUSA YCTOWYMBOCTH K AHTHOMOTHUKAM W
c1rtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYMBOCTHY, «[lomymnsinonnas
CTpyKTypa BuzIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUIIBI 3BOJIOLUU», «IJKOJOTMYECKAs] W30JIALUS MOIMYJISHMA
ceBaHCKoU (openmny, «I'eorpaduueckas U30AIUS JTUCTBEHHUIBI CUOUPCKON U
JUMCTBEHHULBI JaypcKoit», «llomynsiroHHbIE BOJHBI YHCICHHOCTH XUIIHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAaycTpuanbHbli MenaHu3M», <«JKuUBbIE HCKOIIAEMBIEY,
«IToxkpoBUTENbCTBEHHAs] OKpacKa KUBOTHBIX», «lIpenynpexnaromas okpacka
KUBOTHBIX»,  «Dm3uonorunueckne  amanrtaiun»,  «lIpucrmocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUaa B npupoae», «Cmocobsl  BHUA000pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIC»,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID, «lloMUIIonbl pacTeHuiny,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHWH, KOJJICKIIMM HACEKOMBIX, dYydela
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOONEHUHN, yydena MTUIl U
3BEpeil pa3HbIX BUIOB, TepOapUu pacTeHUN OJMM3KUX BHIIOB, 0OPAa30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrbIsiBIeHHE N3MEHUYHMBOCTH y OCOOEH OJTHOTO
BUJI».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTDHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBoitouud. [lameoHTOmOrMYecKne MeETOIbI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue mMeToqpl n3ydeHus sBontonuu. CpaBHeHHE (OBl U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Bunbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YYCHHUS] HBONIONUU. ['eHeTHYecKrue MEeXaHU3Mbl HBOJIIOIMU OHTOreHEe3a H
NOSIBJICHHUSI 3BOJIIOIIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE W AHAJIOTUYHBIE
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE METOJbl  U3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallu{ U 3BOJIFOIUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBoOJOUMH. [IpuHyun cmemsl

@yHKYULl. Heob6patumoctsb ABOJIIOLIMH. AJnlanTuBHas panuanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. ['eKkeb.
Tabmuubl U CXEMBI: «DWIOreHEeTUYECKU  psAd  JIOLIAN»,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creromedansny, «Pununoduts,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HadanbHble cTaguu SMOPHUOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KMUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJIOTUYHBIE OpPraHbD»,
«PynumeHTh», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaMpaBJiICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpPraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HN Ha 3emJie

Hayunbple THMOTE3BI MPOUCXOXKICHUS >KU3HH Ha 3emie. AOUOTEHE3 H
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apOXKICHUU  KU3HU
(kpeaunonn3M). ['umore3a TMOCTOSHHOTO CaMO3apOXICHUS KU3HU U €€
onmpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tanbl  HEOpraHWyeckou  sBomronuu.  [lnaneraphHas
(reosoruueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
OpraHuyYecKkux BemiecTB n3 Heopranmyeckux. Omeitr C. Mumnepa u I'. IOpu.
OOpa3zoBanue moauMepoB W3 MoHOMepoB. KoarepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, TreHeTHYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoresa «mupa PHK» V.
['unGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emanm u Metonbl e€ u3ydeHwus. VIckornaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmeroasl. OTHOCHTENbHAass W aOCONIOTHAS
reoxpoHosiorusi. ['eoXxpoHoioruyeckast mKasa: 30Hbl, 3pbl, IEPUOIbI, STOXHU.



HauaneHble 3Tanbl opranndeckod 3Boyironuu. [losBieHue W 3BOJIOIUSA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHalior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
NPOUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenu. Beixon pactenni Ha cymry. [losiBieHne CHOpOBBIX PACTEHUH H
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IpouncxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl SBOJIOLUU KUBOTHOrO MUpa. OCHOBHbBIE apoMOp(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOJE. OBOJIOLUSA
no3BoHOYHBIX. [Ipoucxoxaenune ampubuit u pentwiuid. [Ipoucxoxnenue
miekonuTaomux W nruil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepucTHKa KiIuMara |
re0JIOTUYECKUX IpoLeccoB. 11osBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — SKOJIOTHYECKUE KPU3UCHI Npouioro. [IpuyuuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUil. COBPEMEHHBI 3KOJIOTHYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiiema coxpanenus 6uopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa oprauudeckoro mupa. [lpunmmnsl kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpets: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, [x. Xongein, I'. Ménnep, C. Muiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «ITanbsl HEOPraHUYECKOUN 3BOJIIOIUNY, «I €0XpOHOIOTHYECKas IKAJIay,
«HauvanpHble 9Tanbl OpraHUYecKo dBoMIONUKY», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BOJIOpOCIINY, «MHOTOKIIETOUHBIE Bogopocin», «Mxu», «llamopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctaeie», «Ilmockue depBu», «Unmenucronorue», «PwIOb,
«3emHOBOMIHBIEY, «lIpecMmbikaromuecs», «lItuipy, «MIieKOMUTAIOIIUEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BurtHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BuTHEe XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOrO MUPAY.

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIC NIPENApaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHHI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnasi padora «/3ydeHne M ONMMCaHWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTueckasi padora «l3yueHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE MPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO uenmoBeKa C JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOJIOTUYECKHUE, (bu3H0I0r0-0MOXMMHUYECKHE,
noBegeHueckue. OTauyusi 4YelnoBeKa OT KUBOTHBIX. lIpsAMoxoxkieHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
conpasibHble. COOTHOIIEHHE OMOJIOTMYECKHX M COIHUAIbHBIX (PAKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTpOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsHbI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEeaKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIoAici. ABCTpPAJIONMUTEKU — JIBYHOTHE Tpenku mojed. YUemoBek
yMEJIbIM, MEPBbIC W3TOTOBIICHUS OpyAuN Tpyla. YenoBeK NpsIMOXOASALINAA M
NEePBBIM BBIXOA JroAei 3a mpenenbl Adpuku. UenoBek reinenbOeprckuii —
001Ut MpeoK HeaHAepTaTbLCKOr0 YeIOBEKa M YelloBeKa pasyMHoro. Yemosek
HEAHJEPTAIBCKUNA KaK BHUJ JIFOJEW XOJOAHOTO KiuMmara. YenoBek pa3yMHBbIN
COBPEMEHHOI'0 THWIIA, JACHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIE BOJIHBI,
npeid reHoB, Murparus u «3PpGeKT OCHOBATEN» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.

Yenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajO-HErpouJHAas (PKBATOpUANbHAsA), MOHTOJIOUIHAS
(a3uarcko-aMepukaHcKkas). BpeMst 1 myTu pacceneHus 4elaoBeKa MO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacuU3Ma.
[Tpucnoco06IeHHOCTh YeJIOBEKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckord cpembpl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuIuinHapable  MeToAbl B (u3WYecKodl  (OMOJOTHYECKOM)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAST ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISINN. bruoconuanpHble HCCIEN0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. HapBun, JI. Jiuku, A. . Poruackui, M. M. I'epacumos.

Tabmumer u  cxeMbl: «MeToapl aHTPOMOJIOTHHY, «[ OJIOBHONH MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PyluMEeHThl U aTaBU3MbD», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONHUTEK», «UETOBEK YMEIbIN»,
«Yenosek mpAMoOXomAIMN», «JleHHUCOBCKMI 4enoBek» «HeaHmepranbubhy,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHENOCTeH, MPEeAMETOB MaTepHalbHOU
KYJIbTYpbl TPEIKOB 4YEJOBEKa, penpoaykiuu (¢poTtorpadumn) KapTUH C
MU(DOTOTUYECKUMU U OUOJEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIaH3€, MOJICNIH TOPCA MPEAKOB YETIOBEKa.

JlaGopaTtopnasi padora «l3ydyenue ocoOeHHOCTEH CTpOEHHUS CKelleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass pabora «/3yueHWe DSKOJOTHYECKUX  ajanTaiui
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHONICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxkneHune u pa3BuTue skosorun B Tpyaax A. 'ymGonbara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMHU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B DKOJIOTHH:
npupoAHbie M JabopaTopHble. MojaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIel cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE DSKOJIOTMYECKHX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHNE KAK OCHOBA CBA3€H 4yesroBeuecTBa ¢ npupoaon. ®opmupoBanue
JKOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuun

[Toptpetsl: A. I'ym6ombar, K. @. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmibl 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHUTOPHUHTA OKPYKAOLIEN CPEIBI.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  DKOJOTHUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHIL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHUYECKHE,
anTpornorersbie. O0IIKe 3aKOHOMEPHOCTHU JECHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, 0. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢aktopsl. CBeT Kak dKojormdeckuii (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTPA Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIbI
pacTeHH W >KMBOTHBIX IO OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemmepaTypbsl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. JBPUTEPMHbIEC
U CTEHOTEPMHbIE OPTaHU3MBI.

BraxxnocTts kak akonorudeckuit ¢gakxrop. Ilpucmocobienus pacteHuil k
nmoJiiep kaHuio BoHOTO Oananca. Kimaccudukaius pacTeHuii 0 OTHOIICHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
rIyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMUYECKUE



O0COOEHHOCTH cpell 0OuTaHusl opraHu3MoB. [IpucrnocoOsieHus OpraHu3MOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJinyHbie pUTMbL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JAepeBbs, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHI. OCOOEHHOCTH CTpPOEHUS U 00pasa
AKU3HH.

buotnueckue  daktopel. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalusi, MyTyain3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJIEOHUUECTRO).
Herpoduueckue B3aumojeiictBus (Tonuueckue, popuueckue, Gadbpuueckue).
3HaueHue OMOTHMYECKUX B3aUMOJICHCTBUN JJIsl CYIIECTBOBAHMS OPraHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«DuznonornuecKne aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(OpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBoitHOTrO Jsecay, «llenu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypennus», «CumoOnosy», «Kommencanuzmy.

ObopynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTECHUHN, CBETOMIOOMBbHIC, TCHEIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Yydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS JAaHHBIX TPYMI, KOJUICKIIMH >XHBOTHBIX,
OOUTAIOIIUX B Pa3HBIX Cpenax, repOapuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJUIEKIIMUA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabdoTa «BbIsSBIICHHE NPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU WH3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  Tomymisiuu.  [lomymsiust  Kak
Ouostormdeckas cucrema. Pois HEOHOPOIHOCTH cpelibl, (PU3NISCKUX OaphepoB
U O0COOEHHOCTEH OuojorMu BHUIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOMN
CTpYKTYypbl Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAsl M TOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAITHSL.



OJKojoruyeckass  CTpykrypa  nomyisiuuv.  OIeHKa  YHMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyssinuu U e€ peryssinusa. buoTnueckuii moTeHuuanl
nonyiasiuuu. MojaenupoBaHue IUHAMUKUA —nonyisinuu.  KpuBele  pocrta
YUCJIICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi 4UCICHHOCTH
MONYJIANUN: posib (PAaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BU0B (- u K-cTparterun).

[Tonstue 06 3Konorrueckoi Huiie Buaa. MectooOutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XaruumHcoHa. PazMepsl 3KOJIOTHYECKOU
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

Bun kak cucrema nomynanuid. Apeanbl BUIOB. BUAbl M UX KU3HEHHBIC
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS W MUIpAllMi >KUBOTHBIX. buosiornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JemoHcTpanumn

IToptper: k. 1. XaTunHCOH.

Tabmuiel U CcXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCcTBeHHass CTPYKTypa MNONyJasiuu», «Bo3pacTHble NHUPaMUIbI
nonyasiuun», «CKOPOCTh 3aceeHUs] TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHu3zmMammn», «Mojeinb skosiorndeckor Humu k. M. XaTuuHcoHay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTtopnasi padora «llpucrmocoOneHuss ceMsH pacTeHUU K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiecTtBa opranu3MoB. buornieHo3 u ero crpykrypa. CBs3H MEXIy
OpraHu3Mamu B OMOIIEHO3E.

Okocuctema kak otkpbitas cucteMa (A. k. Tencnun). OyHKIIMOHATBHBIC
OJIOKM OpraHM3MOB B JKOCHCTEME: IMPOAYIECHThI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckune ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucteMm. IlouBbl U Wbl B 3KOcHCTeMax. KpyroBOopoT BEHIECTB M IMOTOK
SHEPTUU B SKOCUCTEME.

OcHOBHBIC  TOKazaTeld HSKOCHUCTEMBI. buomacca ¥ IPOAYKIIUS.
DKOJIOTHYECKHUE TUPAMUIbI YHCEN, OMOMAaCChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HamnpapieHnbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIleccud. [lepBuunbIe n
BTOPUYHBIE CYKIIECCUM W HUX IPUYMHBI. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopazHooOpasue ©  TOJHOTA
KPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeMbl Mopel
U 0Kearos. JKocucmemvbl MyHOp, 1eCO8, cmeneti, NyCMblHb.

AHTpOIOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoiieHo3. Paznuuus
MEK]ly aHTPOINIOT€HHBIMH U PUPOAHBIMHU IKOCUCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodkocucteM. [ oposckas
¢nopa u dayna. Cunantponm3zaius ropojickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B JKocucTeMax. Poav kackaonoeo s¢hghexma u  6udos-
0upuxkamopos (Knouesvix 61u008) 8 GyHkyuonuposanuu 3kocucmem. llepenoc
SHEPrUM U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYMBOCTD
OpraHu3MOB, TMOMYJISIUUA M OKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanuzmbl  6030eticmeusi  3a2pA3HEHUll  pPA3HLIX  MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHIAa €CTECTBEHHBIX W aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl:  «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTEMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl OpPraHU3MOB B 3kocucteme», «Kpyrosopor
BelIECTB B »dKocucteMe», «llemu mnuTaHus (macrOuIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKkas nupaMuiia yucenn», « IKoJOoThYecKas mupaMujia OMoMacchl»,
«JKojoruyeckas nupamuaa >Hepruny, «OO0pa3zoBanue Oonortay, «llepBuunas
cykneccus», «BoccraHoBieHre jeca mocie Tokapay, «DKOCHCTeEMa 03epay,
«ArporeHo3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OopynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, 4ydela
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YICEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKeKypeust «OKCKypcusi B THUIUYHBIA OuoreoneHo3 (B ayOpaBy,
Oepe3HsIK, eTbHUK, Ha CyXOJO0JbHBIN HIIM MONMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeHusi «DKCKYpPCHUSI B arpodKOCHCTEMY (Ha TOJIE€ WM B TEIUTUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmemnanerapras ob6osouka 3eMiId, TJe CYIMIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBineHuid o O6uocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanckoro o 6mocdepe. O6mactu 6uochepsl u eé
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaK TJ00aIbHOM »JKOCHCTeMbl. JluHamHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE ILHKIBI (YIJiepojaa, as3ora).
PutMudyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE Omocdepsnl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAaHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MYCTHIHU, TPOITUYECKHUE JIeca, BHICOKOTOPhs. KimMar, pacTuTenbHbIN
Y KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HUX PECypCHOTO
MoTeHITaNa U 6uochepHbIX QYHKITUN.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3tocc.

Tabmuubr u cxemsr: «I'eocdepst 3emany, «kKpyroBopot azora B mpupoie»,
«KpyroBopoT yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJELH,
«KpyroBopoT BojsI B ipupoie», «OCHOBHBIE OMOMBI cymimy, « KimmMmatnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMenIanHbIi JIECY,
« I InpOKOTMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycToIHs»,
«Tponmueckuii nec».

O6opynoBanue: rTepOapuM pacTeHUW Ppa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyka0mIasi cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MNpUYuHBL. Bo3zaeiicTBue denmoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mouBbel. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KinMara.

AHTpONOreHHOE BO3JICUCTBUE HAa PACTUTENbHBIA M IKUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U MKUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npupoasl. Kpacubie kuuru. Oco0o oOxpaHseMble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE NPUHIIUIBI YCTOWYMUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCA U €ro  BEpPOSITHBIC
MIOCJIE/ICTBUS.

Pa3BuTHEe METONOB MOHUTOPWUHIA pA3BUTHUSL OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsI nepexoda K pecypcocbepezaroujei u
KOHKYPEHmMOCNnoCcoOHOU  dHepeemuke.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopbObvl ¢
buonospesicoeHuamu. Pexoncmpykyusi MOpCKUX U HA3eMHBIX IKOCUCTEM.

JleMoHcTpanumn

Tabmuubr ®  cxeMbl: «3arpsisHeHHE aTMOChepbl», «3arpsi3HEHUE
ruapocdepbl», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUNY», «MOACIIH YIIPABISIEMOTO MUPAY.
Ob6opynoBanue: ¢GoTorpaguu oxXpaHsieMbIX pacTEHUN U KUBOTHBIX KpacHow
KHUTH Poccuiickon denepauuu, Kpacuou KHUTH peruoHa.



INNTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOy4JaronMMuUCsl MPOTrpaMM CpeIHEro oO0mero o0pa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUHCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEIbBHOCTH U CaMOOTPEIEICHUIO, Haluuue mMomusayuu K OOy4YEeHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TMYHOCTH Ha
OCHOBE KIJIIOUEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAJAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLIIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJIbTaTbl OCBOCHHS IPOrpaMMbl 1O  OHUOJOTHHU
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULINU JUYHOCTH, MATPUOTHU3MAa W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJZla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)XEHUS, OEpEKHOTO
OTHOILLIEHUSI K KyJIbTYPHOMY HACIEIWI0 W TPAJULUSIM MHOTOHAIMOHAJIBHOTO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1)rpaskIaHCcKOro BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIBHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOJIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C pa3HbIMU YOSKIECHUSAMH, KYJIbTYPHBIMU IIECHHOCTSIMH
Y COLMAJIbHBIM IOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOLIEHUSI K MHEHHIO OIMOHEHTOB MpPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIBI, JOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, MMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO0 U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U NMPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPAKEHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

NOHUMaHUE W peaju3anus 370pOBOrOo M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJIEHWE TUTMEHWYECKHMX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAA W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUJI WHAUBUAYAIBHOTO M KOJJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam TpodecCHOHATBHOW CSITEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodeccuu 1 pean30BhIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHUYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHHE YPOBHS AKOJOTMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U IMyTel uxX
pEIICHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  MIPUPOJE,
HAIPaBJICHHBIX HA COXpPAHEHUE PABHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpY)Karollen
IPUPOIHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJIEJICTBUSA NMPEANPUHUMAEMBIX ACUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYMUE PA3BUTOTO  OSKOJOTUYECKOTO  MBIIUICHUS, HKOJIOTHYECKOMN
KyJbTYPBI, OIbITA ACSTEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTHUI0O B TIPAKTUYECKON  JI€ATEIbHOCTH
AKOJIOTUYECKON HANIPABJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YMTATEIHCKOW KYJIBTYPhI KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJBMH U TIO3HAHUS MUDA;

NOHUMaHUe crherupuKy OHOJIOTMH KaK HayKd, OCO3HaHHS €€ pojii B
(dbopMHpPOBaHMY PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
IIPEICTAaBIICHUS 00 OKpYKAIOIIeM MHUPE KaK O €AUHCTBE MPHUPObI, YEIIOBEKA U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH TSI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecredyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOIIEeH KYyJbTYphbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemMoii pu U3y4eHUH OUOJIOTHH;

MOHUMAHWE  CYIIHOCTH  METOJOB  TIO3HAHUSA, MCIOJB3yeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh MOJIy9aeMbIe 3HAHUS IS



aHalu3a U OOBICHEHUS SIBICHUMN OKPYXKaromiero Myupa U nNpoucxoJAIux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCA AAHHBIX C ICJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJIOB,

CITOCOOHOCTHh CAMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO KU UCCIICAOBATCIILCKYIO ACATCIIbBHOCTh HHAUBUAYAJIIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Yy4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBbIE s  (OPMHUPOBAHMSI MHPOBO33PECHHUS
oOydJarommxcsi  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIIeHAY4YHBIC
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JpYyrHe); YHUBEpCAJIbHbIE  y4eOHbIE  JEUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIEUNBAIOINE
dbopmupoBanre (PyHKIIMOHAIBHONH T'PaMOTHOCTH M COLIMABHON KOMIIETEHIIUU
oOydJaronuxcsi; CHoCOOHOCTh  OOYYaIOIIMXCA  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM M COIMATLHOM MPaKTHKE.

B pesynaprate wu3ydeHus OWUOJOTMM HA YPOBHE CpPEIHEr0 OOIIero
oOpazoBanusi y oOydaromierocss OyayT cQopMUpOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4eOHBbIC JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIE
yuyeOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEHCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPETHEr0 OOIIETo
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUAMM:

1)0a30Bble JJOrHYecKue AeHCTBUA:

CaMOCTOSATENIbHO  (OpMyNIUpOBaTh M aKTyaIM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccuduranuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH );

OTIpeNeNATh IEN NESATeIIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTA C TOCTaBICHHBIMHU
HETISIMU;

UCIIOJIh30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KWUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO
AHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



OPUMCHATh  CXEMHO-MOJICIBHBIC  CPEACTBA  JUIS  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHHA B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakkKe IMPOTHUBOPCYUH PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3yNbTATOB IEJISIM, OIICHUBATh PUCKH ITOCJICICTBHI JIEITCIIbHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH Pa0OTy B YCJIOBHSAX peajgbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJIEM.

2)0a30BbIe HCCIeI0BaATEIbCKHE AeiiCTBUA:

BJIaJCTh  HaBBIKAMH  Y4COHO-HCCIICIOBATECILCKOW M MPOCKTHOM
NESTEIbHOCTH, HAaBBIKAMHM  pa3pelieHus MpoOjieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3aJ1a4, MPUMECHCHHIO Pa3JIMYHBIX METOJAOB ITO3HAHMUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JCATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHMS, €ro HMHTEpIIPETaIlluu, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYaIIMIX, B TOM YHCJIC IIPH CO3JIaHUH YICOHBIX M COIUAIBHBIX IIPOCKTOB;

GbopMHpOBaTh  HAy4YHBIM  THI  MBIIUICHUSA,  BIAACTh  HAYyYHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH H METOJaMHU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3ajlayd B 00pa3oBaTEIbHOM
JCATEIBHOCTH U KU3HCHHBIX CHTYAITUsX;

BBISIBIISATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHHS, HAXOJIUTh apTyMEHTHI IS JOKa3aTelIbCTBa
CBOHUX YTBEPKJICHHIM, 3a/1aBaTh apaMETPhbl M KPUTCPUU PCIICHHS,

aHAJIM3UPOBAaTh IIOJYUYCHHBIC B XOJIC PCIICHHMS 3aJa4ydl pPe3yJIbTaThl,
KPUTUYECKU OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH IPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJIATH IEJICHANPABICHHBIN MMOUCK MEePEHOCca CPEJICTB U CIIOCOOOB
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KUZHENICATECIIbHOCTH;

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJICH, TIPEJIJIaraTh OPUTHHAJIBHBIC MTOAXOAbI U PCIICHHMS,
CTaBUTb MPOOJIEMBI M 3a/1a4H, JOIYCKAIOIIME aIbTEPHATUBHBIC PEIICHUS.

3) pa6ora c ungopmanmeii:

OpHUEHTHPOBAThCA B PA3IMUHBIX MCTOYHUKAX HHPOpMaruu (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSPHOM  JUTEparype, OMOJOTHUUECKHUX
CIIOBapsX M CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IWYHBIX BHAOB M (OPM IIPEACTABICHHS,
KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HETIPOTHUBOPECUNBOCTH;

(GopMyIUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope Ouojornyeckor uHPOpMAMK, HEOOXOJAMMOM JUISl  BBIIIOJTHEHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJbH30BaHUS
Pa3INYHBIX TTIOMCKOBBIX CUCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiornyeckor wuHGoOpManUu (CXeMmbl, TrpadUKd, gUarpaMMBbl, TaOIHUIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

1)o0menmue:

OCYIIECTBJISATh KOMMYHHUKAallMM BO Bcex cdepax KU3HHU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOTE€ WMJIM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4ui, yUUTHIBATh HHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB JIHAJIOTA UITU JUCKYCCHUH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS M B3aUMOJICHCTBHYSI, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEeJIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
UHAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW  MpOOJIEeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUJIEKTHBA,;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMW HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TIO3UTUBHOE CTPATETHYECKOE TIIOBEJICHUE B Pa3TUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1)camoopranu3anus:

UCIIOJIh30BaTh OWOJOTHYECKUE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbHO  OCYIIECTBJIATh  [MO3HABATEIIBHYKD  JIESTEIBHOCTb,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/layd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs Tpo0iemMbl € y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4yeOHOTrO TpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
pPa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO MOBBINIATH CBOM 0Opa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B AESATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJQJICTh HAaBBIKAMHU II03HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOILIECCOB, UX PE3YJIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedIIEKCHH ISl OIIEHKU CUTYalluu, BEIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO IMPUHHMATh PEIICHUS MO HX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3)npunsTue cedsi M APyrux:

NpUHUMATh Ce0sl, MOHUMAasl CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JIPYTOTO YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOCHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeueHHE
npopuiabHOr0 O0ydeHusi oOywarommuxcss Ouosoruu. OHU  BKJIIOYAIOT:
cnenupuyueckue Ajig OMOJIOTUM Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI AEMCTBUI
0 OCBOEHHUIO, HWHTEPOpPETAllMM U MNpeoOpa30BaHUIO 3HAHUN, BHUIBI
JEeSATEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3IUYHBIX
yueOHbIX, a TaKXe B pEabHbIX JKU3HEHHbIX cHUTyauusax. lIpenMerHbie
pe3yNbTaThl MPEACTABICHBI IO TO/IaM U3yUYCHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUSA y4deOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, B
NO3HAHMM 3aKOHOB TMPUPOJABI M PEUIEHWU TMpoOJeM  PALMOHAIBLHOTO
OPUPOAOIIONB30BaHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIAralIyMe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOpPEryJysiusi, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPHUH
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHoctd T. Moprana), yuenus (H. . BaBuiioBa — o 1ieHTpax
MHOTOOOpa3usi M  MPOUCXOXKIECHHUS  KYJIbTYpPHBIX  pAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (ONMHMCAaHHME, WU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTeHHUH, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHWH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAaCTEHUM, >KUBOTHBIX U
YeJioBeKa, OHMOJIOTMYECKHX TMPolleccoB: OOMeHa BemecTB (MeTaboIu3M),
IIpEeBpAIllCHUs PHEPTUHU, OpOKEHHUs, aBTOTPOGHOTO U TEeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3auMOJICUCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMH KJIETKU U UX
GYHKIUSIMH, CTPOCHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy PAaCTCHMI, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXIY dTarnaMu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IHMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

yYMEHUE BBISBIISATh OTJIMYMUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM UHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE peliaTh OWOJOTUYECKHE 3a7add, BBISIBIATH MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPaKTHUYECKHE PabOThI, COOTIOIAThH
npaBuia npu paboTre ¢ y4eOHBIM U TaOOPATOPHBIM 000PY0BAaHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1ellb MCCIECNOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TMPEACTAaBIATh  TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(epeHIusIX;

YMEHHUE OIICHUBATh ITUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoJoTMM W MEIWIHMHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOAOTBOPEHHUE, HAMPABIEHHOE U3MEHEHNE TeHOMa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
nesTeAbHOCTM B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOIHUH,
BETEPUHAPHUH, CEITBCKOI0 XO034WCTBA, MUIIEBON MPOMBIIUICEHHOCTH, YTIyOIsITh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIEHHBII Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOI0KEHHE OUOIOrMYecKOro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpenmera «buomorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMI O MECT€ M pOJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyUHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npo0jieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHAIBLHOTO
IPUPOAOIONL30BaHUsA, U B (OPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
onpejieleH!s U MOHUMAaHUE CYIIHOCTA OCHOBOTOJATaroNIMX OUOIOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHcTeMa, Ouocdepa), OMOIOTUYECKUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeseproBa — 0 MyTsAX W HampaBieHUsX 3Boirornuu, B..
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyma
1O. JIubuxa, 7KOIOrH4eCcKO MUpPaMUJIbl SHEPTHH ), TUTIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepTa);

yMEHUE  BIAJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  TO3HaHUS,
UCTIOJIb3yeMbIMU B OWOJIOTHYECKUX HCCICIOBAHMUSIX JKUBBIX OOBEKTOB U
AKOCUCTEM (OmHCcaHWe, U3MEpeHue, HaOIIo/IeHne, HKCIIEPUMEHT), CIocoOamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICISATh CYIIECTBEHHBbIC NPHU3HAKH: BHUIOB, OHOTEOIEHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIUN, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHusl, YepeAOBaAHUS
HAIPaBJICHUN JBOJIOIMHM, KPYroBOpPOTa BEHIECTB U IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

yMEHUE YCTAaHABIWBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPOIIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH OTJIMYUTEIBHBIE TPU3HAKK  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYCCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCTOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHI0O M CHUMBOJIMKY [l JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMAaTHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJbl
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJLI U
YeJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3aladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH TPOIecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBITIOJHATH JTAOOpaTOpHBIEC U MPaKTUYECKHEe pabOThI, COOMIOIAThH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
pE3yIbTaThI U €TIATh BBIBOJIBL;

YMEHHE y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTHH ¥ MEIUITMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  TIPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUSCKUX
KOH(EPEHITUSAX;

yMEHHUE OIICHMBATh THUIMOTE3bl M TEOPUU O IPOUCXOXKICHUM >KHU3HHU,
YeJoBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, TOCJIEACTBUSX M CIOCO0ax
IpeIoTBpalIeHHs TI100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccuoHaIbHOM
JeSTEIbHOCTH B OOJAcTH OWOJIOTHH, OKOJOTWH, MPHUPOAOIOIH30BAHNUSA,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOPEeccCuu M
POJOJDKEHNE OHOJIOTMYEeCKOro 00pa3oBaHUS B OpraHU3alMsIX CpPEIHETo
poeccuoHaIbHOTO u BBICIIIETO oOpa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HauMeHoBaunue KoanuyecTBO 4acos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
nporpamMmabl padoThI padoThI
1 buonorus xak Hayka 1
5 JKuBbI€ CHCTEMBI U UX )
U3y4eHue
3 buosnorus knerku 2 0.5
Xumuueckas
4 10 1
OpraHu3aIus KJIEeTKU
5 Crpoenne u GyHKIUU 8 )
KJIETKH
OOMeH BelecTs 1
6 MPEBPAIICHUE YHEPTUU 9 1
B KJIETKE
HacnencrBennas
7 uH(popManus u 9 0.5
peanmuzanus e€ B KIIETKE
JKu3HeHHBIN UK
8 6 1
KJIETKH
Crpoenue u KITUH
9 P by 17 15
OpraHU3MOB
10 PasmuOXeHHE 1 8 1.5




pa3BUTHE OPTAHU3MOB
I'eneruka — Hayka o

11 HACJICJICTBEHHOCTH U 5 05
U3MEHUYUBOCTH
OpPTaHU3MOB

2| eeremoen 10 1

13 3aKOHOMEPHOCTH 5 1
U3MEHYUBOCTH

14 I'eHeTHKa yeI0BEKa 3 05

15 Cenexuusi OpraHu3MoB 1
buotexnonorus u

16 CHHTETHYECKAst 4
Oouosiorus

17 Pe3epBHOE BpeMms 1

OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JuekTpoHHbIE (HUGpPOBHbIE)
o0pa3oBaTejibHbIE PeCypChI

3apoxaeHue u
pa3BuUTHE
ABOJIIOI[MOHHBIX
IPEJICTABICHHI B
OHOJIOrUH

MuxkposBoitonus u eé
pe3yJIbTaThI

14

MakposBontonus u eé
pe3yIbTAThI

[TpoucxoxaeHue u
paSBI/ITI/Ie JKHU3HHU Ha
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
aHTPOIIOTEHE3

10

DKoJorus — Hayka o
B3aMMOOTHOLICHUSX
OpPraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5




Opra"nusmel 4 cpeaa
7 P pest 9 15
oOurauus
DKOJIOTHS BUIOB U
8 BiA 9 0.5
TOTTYJISITIAIA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBL
10 buocdepa — rmobanbHas 5
3KOCHUCTEMA
11 YenoBek u 6
OKpYXKaroIas cpesa
12 PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5

YACOB 110 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Buosorus kak KOMIUIEKCHAsI
HayKa M KaK 4acCTb
COBPEMEHHOTO 00IIecTBa

JKuBbIE CUCTEMEI U UX
CBOMCTBA

ypOBHeBaH OpraHn3anusa
JKHUBBIX CUCTCM

Hcropus OTKpbITHA U
W3YYEHUS KIETKU.
Knerounas reopus

Meroasl MOJNIEKYIJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTuyeckas pabora
«3yyeHne MeTo10B
KJIETOYHOM Oroiorun
(xpomarorpadus,
anexTpodopes,
nuddepeHnuantbHoe
nentpudyruposanue, [1LP)»

0.5




XMMHYECKUH COCTAB KIIETKU

MuHepasbHbIe BEIIeCTBA
KJIETKH, UX OHOJIOrHYecKas
pOIb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabora
«O06Hapyx)eHHe OEITKOB ¢
MOMOIIbIO KA4ECTBCHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupuKays 1
byHKIIMM OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKHU — YIJICBOAbI

11

OpFaHI/I‘{CCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JHK u PHK. JIaGoparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uATpuochatTel
(HT®D)




14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15

Mertozasl CTpyKTypHOHR
Oounonorun

16

Tumel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapHOTHUECKOM
kietku. [IpakTuueckas
pabora «/3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomeMOpaHHbIE
OpraHOUbI KIIETKH.
[TpakTuyeckas pabora
«3y4yeHue NBUKEHUS
LATOIUIA3MBbI B
PaCTUTEIBHBIX KIIETKaX»

0.5

20

[ToryaBTOHOMHBIE
0pFaHOI/II[I>I KIICTKH:
MI/ITOXOH}IpI/II/I, IIJ1aCTUObI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTJIa3MOJIN3a B

0.5




PaCTUTCIIbHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Ctpoenue u GyHKIHUH g11pa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabota «/3y4eHue cTpoeHuUsI
KJICTOK Pa3IUYHBIX
OpPraHUu3MOB»

0.5

24

AccumMuianusg u
JTUCCUMUIIALINS — JBE
CTOPOHBI METa00IN3Ma.
Turmbl oOMeHa BEIeCTB.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHJIasbl WK
KaTasas3bl)»

25

DepMEHTAaTUBHBIN XapaKTep
pEaKLH KJIETOYHOTO
MeTaboIr3Ma.
JlaGoparopHas paboTa
«3yyenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHIa
BOJIOPOJIa B PaCTUTENbHBIX U

0.5




JKHUBOTHBIX KJIICTKax»

26

benku-akTuBaTOps! M OENIKU-
MHTHOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dortocuntes

29

Xemocuntes. JlabopartopHas
pabora «CpaBHeHUE
mpoiieccoB (PoTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIEC OPTaHU3MBI.
Bunsr 6posxeHws.
JlaGopaTtopHnast pabota
«CpaBHEHHE IPOLIECCOB
OpOXKEHUS U JbIXaHUSD)

31

A>pOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIeCKOro
obMeHa

32

OHeprus MeMOpPaHHOTO
rpaJueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakuuu MmatpudHoro
CUHTE3a

34

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousib pubocom B GrocunTe3e
Oenka

37

Opranuzanus reHoma y
MIPOKAPUOT U IYKAPUOT

38

MOJ'IeKy.]'IﬂpHBIe MCXaHH3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycsl — BHEKIJICTOYHBIC
(OPMBI KU3HH H
O0JIMTaTHBIC MAPA3HTHI.
[IpakTuyeckas padora
«Co3znanre MoJIeNId BUPYyCa

0.5

40

Bupycuble 3a001eBaHMs
YeJI0BEKA, )KUBOTHBIX,
pacTeHun

41

HanotexHonoruu B
OHOJIOTHH U MCIUIINHC

42

JKu3HeHHBIN MK KIETKH

43

Marpuunsiii cuares JIHK

44

Xpomocomsl. JlabopaTopHas
pabora «M3yueHue
XpPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3




Tunsl knerok. Kapuokunes u
nuTokuHe3. JJaboparopHas
paborta «Habmonenune

46 0.5
MUTO3a B KJIETKaX KOHUYHUKA
KOpEIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perymsimus ;xu3HEHHOTO
[UKJIA KIETOK

48 OpranusM Kaxk eJuHOE 11eJI0e
TkaHu pacTeHUN.

49 JlaGopaTtopHnast pabota 0.5
«M3y4yenue TkaHen '
pacTeHuin»

TkaHU KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «M3ydyeHue TkaHen '
YKUBOTHBIX)

Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 0.5
«3yueHue opraHoB '
[[BETKOBOT'O PaCTEHUS»

52 Ornopa Tenia OpraHu3MoB

53 JIBuKeHMEe OpraHu3MoOB

54 IIntanne opraHu3smMoB

55 [TuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




IInmeBapurenbHas cucreMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpixaHue Mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

58 TpaHcmopT BemiecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

60 Briienenue y opranuzMoB

61 3amura y OpraHu3MoB

62 NmmyHHas cuctema
YelnoBeKa

63 Paznpaxumocts u
PETYISIHS Yy OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHCTEMaA
KUBOTHBIX U Y€JIOBEKa

65 DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOkKEHUE

67 Meiio3
["ametorenes. O6pa3oBaHue

68 0.5

" pa3BUTHE ITOJOBBIX KJIECTOK.




JlaGopaTtopHnast pabora
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akazKa OpraHOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIIIEH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

Pa3zmHOXeHUE U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS 1
Pa3BUTHS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSATHS U
CUMBOJIBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TEHETUYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
Monorubpuanoe
CKpEIlMBaHHUE.
[TpakTuyeckas padora
"U3ydyeHue pe3yabTaToB
MOHOTHOPUIAHOTO

CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonornyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiee
ckpemuBanue. Heronnoe
JIOMUHUPOBaHHE

78

JurnbpuaHoe cKpemmnBaHue.

[TpakTrueckas padota
«3yueHne pe3ynbTaToB
TUTHUOPHUIHOTO
CKpEIIUBAHUS Y
JPO30(QHITBI»

0.5

79

[{uTonornyeckre OCHOBBI
JUTUOPUIHOTO
CKpEeLBaHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB




81

XPpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

82

I'eneTuka nona

83

I'eHOTHI KaK ILIENOCTHASA
CHCTEMA

84

['eneTnueckuii KOHTPOJb
pa3BUTHUS PACTEHUH,
JKUBOTHBIX U YEIIOBEKa

85

N3MeHYMBOCTD IPU3HAKOB.
Buael n3MeHUnBOCTH

86

Moaudukarmonsas
N3MEHYUBOCTH

87

Bapuanmonsnslii psaa u
BapHUAIIMOHHAs KPUBAsl.
JlaGopaTtopHnast pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [TocTpoeHue
BApUALIMOHHOTO psifa U
BAapUALMOHHON KPUBOI»

0.5

88

I'enoTHIMYeCcKas
W3MEHYUBOCTb.
KomOunaTtuBHas
W3MEHYUBOCTD

89

MyranunonHas

0.5




U3MEHYHBOCTb.
[TpakTuyeckas padora
«Myranuu y 1po3o¢uiisl (Ha
TOTOBBIX
MUKpOIpenapaTax)»

90

3aKOHOMEPHOCTH
MYTAI[MOHHOTO MpoIlecca.
OnUreHeTHKa 1
SMUIEeHOMHKA

91

I'eneTnka yemoBeKa.
[TpakTrueckas padota
«CocrapiieHHE U aHAJIN3
POAOCIIOBHOM

0.5

92

MeToapl MEAUITMHCKO
T€HETUKHU

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKHX 3a00JIe€BaHHI
YyeJI0BEKa

94

OCHOBHBIE TTIOHATHUS
ceneknun. JlaboparopHas
pabota «/3y4ueHue copToB
KYJIBTYPHBIX PACTCHUH U
MOPOJI TOMAIITHUX
JKMBOTHBIX»

0.5




95

MeTobl CENEKIIMOHHON
pabotel. JlaboparopHas
pabota «3yueHue MeTo10B
CEJICKIIH PACTCHHID

0.5

96

JlocTukeHus CeJIeKIMU
pPacTeHUH U KUBOTHBIX.
[TpakTrueckas pabota

«ITpuBHBKa pacTeHU»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TEHETHYECKUX PECYPCOB

98

broTrexHoimorus Kax HayKa U
OTpPacJIb IPOU3BOJICTBA.
[TpakTnueckas padota
«M3yuenne 0OBEKTOB
OMOTEXHOJIOTHI

0.5

99

OcHOBHbIE HaNpaBICHUS
CUHTETUYECKON OMOJIOruu

100

XpOMOCOMHAs M TeHHas
WHXXEHEPUS

101

MeaunHCcK1e
OMOTEXHOJIOT U

102

Pe3epBHBIN ypOK.
[ToBTOpenwue, 06001IIEHNE,
cHCTeMaTu3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102

13.5




11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OBostoMOHHAas Teopust Y.
JlapBuHa

JBrKyine cuiibl
3BOJIIOIMHU BUIOB o Y.

Hapsuny

Bbopr0a 3a cymecTBoBaHme,
€CTECTBCHHbII U
UCKYCCTBEHHBII 0TOOD

dopMHUpOBaHHE
CHHTETUYECKON TEOpUn
HBOJIIOLUU

DTanbl YBOAIOIMOHHOTO
npoiiecca:
MUKPO3BOJIIOLUSA U
MaKpO3BOJIIOLUSA

[Tonmymsanus —
AJIEMEHTapHAsl €IMHHLIA
HBOJIIOLIUU

3aK0H reHeTHIECKOT O
paBHoBecus Jx. Xapau, B.

0.5




Baitn6epra. JlaboparopHas
pabota «BrIsiBiieHHE
U3MEHYMBOCTHU y 0co0ei
OJTHOTO BUA»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

DddexT ocHoBaTENIS.
DddexT OyTHIIOIHOTO
TOPJIBIIITKA

10

Murpanuu. Uzomsuun
MO YJISALIAN:
reorpaguueckas,
OuoJioruyeckas

11

EcrecTBennsbIit oT00p —
HATPABIISIOMUN (HaKTOp
HBOJIIOIUH

12

[TomoBoii oT60p

13

[Tpucnoco0IeHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3ydenne apomopdo3oB
Y UUO0ATANTalluN y
pacTeHHid U )KUBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOJICHUH y

0.5




OpPTaHHU3MOB:
Mophosiornueckue,
du3noIOrNUecKue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHUE.
JlaGopaTopHnas pabota
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAS
1[EJIECO00PA3ZHOCThY

15

Bup, ero kpurepuu u
cTpykrypa. JlaboparopHas

pabora «CpaBHEHHE BUIOB

10 MOP(HOTOTHIECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUza

17

Bunoobpa3oBanue kak
pe3ynbTaT
MHUKPOIBOTIOITUN

18

CBs3b MHKPO3BOJIFOINHN U
SIMUACMHUOJIOTNHA

19

MakposBosntonus.
[TaneoHTonOrNYECKHE
METO/bI U3YYCHUS
HBOJIIOLIUU

20

Buoreorpaduueckue




MCTOJbI U3YUYCHUS
9BOJIFOLIUH

21

OMOPHOJIOTHIECKHE U
CpaBHUTEILHO-
MOP(HOIOTHUECKHE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekyisapHo-
TCHETUYECKHCE,
OMOXHUMHUYECKHE U
MaTEeMaTHYECKHE METOIbI
W3YYEHHUS IBOJIIOIHH

23

OO61re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AJnlanTuBHAas paauanus.
HepaBHOMepHOCTH TEMIIOB
SBOIIOLUHI

25

Hayunbie runoresbl
HpOI/ICXO)KZIGHI/Iﬂ JKU3HU Ha
3emiie

26

JonayuyHnsie
IIPEICTABIICHUS O
3apOXKACHUH )KU3HU

27

OCHOBHBIE >TaIbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unote3sl 3apOKACHUA




KHU3HHU

29

Uctopus 3emiin 1 MeTOABI
€€ U3y4cHusl.
JlaGopaTtopHnast pabora
«3y4yeHue u onucanue
MCKOITa€MbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

30

HauvanpHbIe Tars!
OPraHUYE€CKON 3BOJIIOIUU

31

3BOJ'IIOI_II/I$I 9YKapuoT

32

OCHOBHBIE TallbI
9BOJIIOLIUM PACTUTEIILHOTO
mupa. [IpakTrueckas
pabora «M3yuyenue
0COOEHHOCTEHN CTPOCHUS
pacTeHn pa3HbIX
OTZETIOB»

0.5

33

OCHOBHBIE DTAITBI
JBOJIFOIUU KUBOTHOT'O
MUpa

34

OBOJTIOLUS )KUBOTHBIX.
[TpakTnueckas padota
«M3yuenue ocoObeHHOCTEM
CTPOCHUA IMO3BOHOYHBIX
JKHUBOTHBIX)»

0.5

35

Pa3zButue xnu3HM Ha 3emiie




0 3paM U Mepuoiam

36

MaccoBble BBIMUpaHUS —
IKOJIOTMUYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEeHHBbIH
9KOJIOTMYECKHM KpU3HC,
€ro 0COOEHHOCTH

38

COBpeMeHHaﬂ CHUCTCMa
OPraHu4YcCKOIro 1npouuioro

39

OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIbI
OpraHU3MOB

40

AHTpOI10JIOTHS — HayKa O
4eJI0BEKe

41

PazButne npeacrasineHuit o
IIPOUCXOXKIECHUN YeIIOBEKa

42

Mecto yenoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.
JlaGopaTtopHnast pabota
«M3yuenue ocoOeHHOCTEM
CTPOCHUSI CKeJleTa
4eJI0BEKa, CBSI3aHHBIX C
IPSAMOXO0KJICHUEM

0.5

43

JIBYOKyIIre CHITBI
AHTPOIIOTeHE3a

44

CooTHolIeHEe




OMOJOTrMYECKUX U
COLMAIBHBIX (JaKTOPOB B
AHTPOIOTEeHE3e

OCHOBHEBIE CTaaUU

45
aHTpPOIIOTeHE3a

46 [Taneoreneruka u
MaJICOTeHOMUKA

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
YenoBeueckue packl.

48 [TpakTuueckas pabota 05
«M3yueHne 3KOJ0THIECKIX '
aJlanTalnui 4YeIoBeKa»

49 MexucuuIMHapHbie
METO/IbI aHTPOIOJIOTUU

50 3apokJeHNe U pa3BUTHE
9KOJIOTHU
MeTo1bl SKOJIOTHH.

JlaGopaTtopHnast pabota

51 «3y4yenne MeTo10B 0.5
IKOJIOTHUECKUX
HCCIIEIOBAHUID)

59 3HavYEeHHE IKOJIOTHUECKUX
3HAHWH 1 YeJIoBeKa

53 Dkonornyeckue HaKTopbI

54 AlGuotnueckue GakToOphbI. 0.5




CBeT Kak 3K0JIOTMYeCKuit
dakrop. JlabopaTopHas
pabora «BplsBiieHUE
MIPUCTIOCOOICHUI
OPTraHU3MOB K BIIUSTHHIO
CBETa»

55

AbuoTtndeckue (HakTopsl.
Temneparypa kak
9KOJIOTHYECKUi (haKkTop.
JlaGopaTopHnas pabota
«BpIsBICHUE
MPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPhI»

0.5

56

AlGuotnueckue GpakTOpHI.
BrnaxnocTts kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMUYECKHE
0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTaHMSD)

0.5

S7

Cpenpl oouTanus
OpTaHU3MOB

58

buonornueckne puTMbl

59

Kuznenusie Gopmsl
OpraHU3MOB




60

BuoTtnueckue hakropsr

61

3HaueHue OMOTHYECKUX
B3aNMMOJICUCTBHI I
CYIIIECTBOBAHUSA
OpraHu3MOB B Cpelie
oOHUTaHus

62

DKOJIOTHUYECKHE
XapaKTePUCTUKU
MOTTYJISIITAH

63

OcCHOBHBIE TIOKa3aTeIH
HOMYJISILIMK: YUCIIEHHOCTbD,
IUIOTHOCTh, BO3pAaCTHAs U
H0JI0Basi CTPYKTypa

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISAILIUN: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMCpTHOCTB, MI/IFpaIII/II/I

65

DKOJIOTHYECKasi CTPYKTypa
nomyJaanuun

66

JluHaMuKa MOIyJIAUU U €€
perynsnus

67

Kpussie pocra
YHUCIEHHOCTHU NOIYJISALNH.
KpuBble BbKMBaHUSA

68

DKoJiornueckast HuIa
Bupaa. Jlaboparopnas

0.5




pabota «IIpucmocobnaeHwms
CEMsIH pacTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISITIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIHid
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MOB
— OuoLEeHOo3

79 DKocucTemMa Kak OTKpbITast
cuctema
Kpyrosoport BemiecTs u

73 MTOTOK PHEPTUU B
9KOCUCTEME

74 OcHOBHBIE TIOKA3aTeNn
9KOCHCTEMBI

75 DKOJIOTUYECKHE TUPAMUJIbI

76 H3meHeHus coo01ecT —
CYKIIECCHH
[TpupoaHbIE SKOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
DKocucTeMbI MOpei U
OKEaHOB

78 [TpupoaHbIE SKOCUCTEMBI.

OKOCHUCTEMBI TYHAP, JIECOB,




CTeneH, IMyCThIHb

79

AHTpOHOFeHHHe
9KOCHCTCMBI

80

YpO603KOCHCTEMEI.
[TpakTuyeckas padora
«M3yveHue u onmcaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHpPOBaHHS OCHOBHBIX
B3auMOICUCTBUI
OpPraHU3MOB B IKOCUCTEMAX

82

MexaHu3Mbl BO3ICHCTBUSI
3arpsI3HEHUI PasHbIX
THUIIOB Ha
CyOOpraHu3MEHHOM,
OPraHU3MEHHOM,
MOMyJIAIUOHHOM 1
JDKOCUCTEMHOM YPOBHSX

83

buochepa —
oOuiernyiaHeTapHas
o0osiouka 3emiu

84

VYuenue B. U.
Bepnanckoro o 6mocdepe

85

3aKOHOMEPHOCTH
CyIIECTBOBaHMs OHOChEpHI

86

KpyroBopoTs! BemmecTs u




OMOr€OXNUMHUYECKHUE ITUKIIBI

87

30HaIBLHOCTH OHMOCHEPHI.
OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OMOChepsl

89

OKOJIOTUYECKHE KPU3UCHI U
UX TIPUYUHBI

90

BosaelicTBue uenoBeka Ha
ouochepy

91

AHTpPONOTreHHOE
BO3JICHCTBHUE HA
pacTUTENBbHBIN U
JKUBOTHBIN MUD

92

OxpaHna npuposl

93

OCHOBHBIE IMPUHIUIIBI
YCTOI‘/'I‘II/IBOI‘O Pa3BUTHA
YCJI0BCYCCTBA U ITPUPOAbL

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUeE
OHOJIOTHYECKOTO
pazHooOpaszus 3emin

95

O06o0611eHne 1o Teme
«MHKpOIBOIIIOLUA U €€
pe3yIbTaThI»

96

O6o00611eHne 1o Teme
«MaxkpodBoronus u €




pe3yJIbTaThD)

O00011EeHME 110 TEME
97 «IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJIe»

O00011EeHME 110 TEME
98 «IIpoucxoxaenue
YeIIOBEKa — aHTPOIIOTEHE3)

O000I11IEHNE IO TEME
«OKO0JIOTHS — HayKa O
B3aMMOOTHOIIIEHUIX

99

OpPTaHU3MOBY

O00011IeHNE TT0 TEME
100 «OpraHu3msl 4 cpeaa
oOUTaAHUS

O060011IeHNE IO TEME
101 «IKOJIOTHSI BUIOB U
MO YJIALIAI»

O0001meHne no Teme
102 «buocdepa — rnodanpHas
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuxk

buonorns OOmiast Ouosorus 10-11 xiaccel

JHpoda Mocksa 2020

N.b. Aradonora, B.. Cupornasos

buonorus ba3oBsiii u yriyOieHHbBIN YPOBHU

Jlpoda Mocksa 2025

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
Meroanueckre peKOMEH IalluK M0 MPOBEICHUIO JTA0OPATOPHBIX pabOT Ha

ypokax ouosorun 10-11 kmaccax MockBa «Pycckoe ciooy 2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET








