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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeamery "buonorus" (manee - 6uonorus) Ha
YpOBHE CpeiHero o0Iiero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 No 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Oeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4eOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil MmporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yriayonéunoro ypoBHs uzyuenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxenusm PI'OC COO
npoduiibHbIe Yy4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIIOTCS crtocoOooM audpepeHimanu o0ydeHus Ha ypOBHE CpeIHero o0I1ero
o0pa3oBaHMsl M MPU3BAHBI O0ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM
o0lUM, CpeIHUM OOIIKUM, CpeAHUM MNpPOGEeCcCUOHANTBHBIM W  BBICIIMM
oOpazoBanueM. B To jxe BpeMsi KaxkIbli U3 3TUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIbHBIX M Pa3BUBAIONIMX 3aJa4, CBS3aHHBIX C NpodopueHTaIuei
oOydJaronmmxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHMEH, MEAUIMHON, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY mpenmetry "buonorus" na€t npeacTaBieHUE O
IEeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pachlpeesieHHe Mo Kiaccam,
PEKOMEH/IyeT IMOCJEA0BATEIbHOCTh U3YYEHHUsI y4eOHOro Marepuaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKH Y4eOHOIo Ipoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
pean30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C HM3Yy4YEHHUEM OHMOJIOTUM HA YPOBHE
OCHOBHOTOo 00Omiero oOpa3oBaHus, Onarojgapss YeMy MPOCMATPUBAETCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPHEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpeKHOTO OTHOIICHUS K OKpYKaloIIew mnpupoaHoil cpeae. B
IporpamMme Mo OMOJIOTHUU TaKKe MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO TMpeaMeTa
«buonorus» B peammzanuu  TpeboBanuit PI'OC COO Kk IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaraM OOYy4YEeHHS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOW JEATEILHOCTH
0oOy4Jaronuxcsi Mo OCBOCHUIO COJEp)KaHUSI OMOJIOTMYECKOTr0 0Opa3oBaHUS Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

VYuebubiit  mpeamer «bwomorus» Ha  ypoBHE CpeAHEro  OOIIEero
oOpa3oBaHHs  3aBepiiaeT OWOJOTHMYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPHEHTHUPOBAH Ha PACHIUPECHHE U yriayOJeHNEe 3HAHUNU 00YyJaroNuXcs O YKUBOM
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, YMOPHUOJIOTUU U
OMONOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMH, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yudeOHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMIEMY MOTYYSCHUIO
Ouonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
npodecCHoHaIbHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUs COCTaBJISET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YYCHUH 00YyUYaIOIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3iesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o00Imero oobpazoBanusi, B 10—11 kilaccax 3TU 3HAHUS TOJTYYalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TOJYYEHHBIMU OOYYaIOMIMMHCS TPU M3YYCHUH (PU3UKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3Yy4aloTCs CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE st
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3allMU, BOJIOLUHA OPraHUYECKOT0 MUpa
Ha 3emJie, COXpaHEHHs] OWOJIOTMYECKOro pa3HooOpas3usi mianerbl. Tak, B 10
KJIAacC€ M3Y4yaloTCsl OCHOBBI MOJICKYJISIPHOW M KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN ¥ OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJIEKIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0o0TaHUKE, 300JI0TMH, aHaToMuH, (Qusuonorun uyenoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOuniii npenmer «buosiorus» mpu3BaH = 00ECHEYUTH OCBOCHUE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUN O CTPOECHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX KJIETKU, OpraHu3Ma,
MOMYJISIMY, OUOIEH03a, SKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTUXKEHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Ouonornueckux 3HaHWW. [l pa3BUTHA W TNOJJEpKaHUS  HUHTEpeca
oOydaroruxcst K  OWOJOTMM  Hapsgy CO  3HAYUTENIBHBIM  00BEMOM
TCOPCTUYECKOr0 Marepuana B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
MPELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBJICHHS M Pa3BUTHS TOH WA
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yuyeOHoOro mnpenmera «buonorus» Ha yriayOaéHHOM
ypOBHE —  OBJAJcHHE OOYyYalolMMHUCA 3HAHUAMH O  CTPYKTYpHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra u
npruOOpEeTeHNEe YMEHUI UCTIOIb30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHor obyacT TMPOodEeCCHOHAIBHOW JCATEIbHOCTH, CBS3aHHOM C
Ouonorvel, WM K BBIOOPY Yy4eOHOTO 3aBElEHUS HJsi TMPOJODKCHHS
OMOJIOTUYECKOTO 00pa30BaHMUS.

JlocTikeHue 1enw u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl OHOJOTWYECKUX 3HAHWM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSIX, KOHICMIUIX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TIpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOCHHH, MHOTO000pa3suu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEeM (KJIeTKa, OpPTraHW3M, TOIMYJSIUs, BUJ, OHOTEOICHO3,
ouocdepa); O BBIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOT N,

O3HAKOMJICHHE OOYyYalIIMXCA C METOJaMU TO3HAHUS >KHUBOW TPHUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OuoJIoruH, SMOpPUOJIOTMH ¥ OWOJOTHW pPa3BUTHsI, TEHETUKH U
CEJICKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, NaJICOHTOJIOTHH,



AKOJIOTUH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTopud W B Hpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYaIOIIMMHUCS YMEHUSAMH: CaMOCTOSITEIIBHO HAaXOAUTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIh30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOieMaMu 4eJoBeuecTBa; OIEHUBATH MOCIEICTBUSI CBOEH NIEATENbHOCTH IO
OTHOUIEHUIO K OKpYy)Karoulehd MPUPOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATH  MEPbI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJIa MTOBEJCHUS B IPUPOC
U  oOecriedyeHusi 0€30MacHOCTH  COOCTBEHHOW  >KM3HEAEATENILHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX NPHUPOJAHOIO M TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUY;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpOIlecCe 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSAMHU U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y 00YYArONIUXCs IIEHHOCTHOTO OTHOIIEHUS K KHMBOM IIPUPOJIE
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM U SBJICHUSM; (OpMUpOBaHHE
AKOJIOTUYECKOM, TeHETUYECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
PUPOJIC; UHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre OO0Yy4alolMMUCS KOMIIETEHTHOCTH B palldOHAJIBLHOM
IPUPOAOIIOIH30BaHUU (COOIIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbSI H
3MI0POBbSl  OKpYXKAOMIMX  Jiroged  (coOmrojeHuss Mep  NpodUIAKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€e30MMacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaroOmMMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVNBUyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX Ha UW3y4deHUE OWOJOTHU Ha
yrayOJeHHOM YPOBHE cpeaHero oOiero odpazoBanus, coctarisier 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEACTB OOYUCHHUS OMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHelM(DUKU €r0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OPraHU3alUSX CPEIHETO
MPOQECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOy4YeHMH OHOJOTHM Ha YriayOJEHHOM
YPOBHE SBIISIETCSl MPOBEJEHUE JTA0OPATOPHBIX M MpaKkTHUeckux pador. Taxxke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWM  MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX PAa0OT, TEMaTHKa KOTOPBIX OMPENSSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHUI.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjaapcTBeHHoi utoropoit arrectaruu (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 Ouosoru B (POPMUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHHe
OMONIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJOBEKa: MEAMIIMHE, CEIbCKOM
XO03ICTBE, TPOMBILUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrtotens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. . Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. TumodeeB-Pecosckuii, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cuCTeMbI U X U3yYeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpIraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilporeccrl, mpoUCXOAANTUE B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcUCTeMaTu3auus, MertaaHaims3. [lonsatue o
3aBUCMMOW M HE3aBUCUMOW mepemeHHou. [lmanupoBanue 3sKkcniepuMeHTa.
[TocTanoBka u npoBepka runore3. Hynesas runotes3a. [lorstue BoIOOpKU U e€
JIOCTOBEPHOCTh. Pa3dopoc B Omonornyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
IIOJIYYEHHBIX Pe3yJIbTAaTOB. [IpUUMHBI MCKaXXEHUSI PE3YJIbTATOB dKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KH3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opraHu3zMay, «buoreorenos», «buocdepay, «MeTtomb
W3yYECHUS )KUBOU MPUPOJIBI».

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

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
W3YYECHUH KUBBIX CUCTEMY.

Tema 3. buosiorus KjieTKku



Knerka — cTpykrypHO-QyHKIIMOHaNbHAs eauHuLa >xuBoro. HWcropus
oTKphITHsl KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISIpHOM W KJIETOYHOM OHOJOTUU: MHUKPOCKOIMS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

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 METOIOB MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnapaThl PaCTUTEJbHbIX,
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- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckue moauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYyKTypbl OCJIKOBOM  MOJEKYJIBI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuyHas, TpeTUYHA,
yeTBEepTUYHAs CTPYKTyphl. JleHaTypanus. CpoiictBa 6enkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu 0enKoB. [IpuoHul.

VYrneBoasl.  MoHOcaxapuabl,  Aucaxapuibl,  OJHrocaxapuibl U
noymcaxapuabl. OOmUN TIaH CTPOEHUS M (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHo-TuapOdOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurnunepuasi, Gochoaumnuabl, BOCKU, cTepouibl. buonorndyeckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kuciotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneotunsl. [Tpunmun kommiementapHoctu. [Ipasunio Yapradda. Ctpykrypa
JIHK — nBoiinas crmpanb. MecTOHaXOXJICHHE W OHOJIOTHYCCKHE (PYHKIIUH
JHK. Buaer PHK. ®yuknun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, MX (PYHKITUU
B Kietke. /[pyeue wnykneosuompugocpamor (HTD). CexBenmpoBanue JIHK.
Memoowbl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKU.

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

JdemoHcTpanuu



[Toptpersr: JI. Ilommur, JIx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiul, ©. Canrep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHBOM
npuponae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BoJbI», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yraeBoaoBy», «CTpoeHHE MOJEKYN JUNuaoB», «HyKienHOBBIE KHCIOTHDY,
«Ctpoenue Mosiekysbl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopuasi pabora «MccnegoBaHue  HYKJIEMHOBBIX — KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

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

Crtpoenune mpokapuoTHUYecKON KieTku. KierouHas cTeHka OakTepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOMA
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYEeCKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponumaemocts MmemOpanbl. Pabota
HATPUM-KAIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. DK3OIUTO3.
Knerounass crenka. CTpykTypa W (QYHKIMU KIETOYHOW CTEHKH PACTEHUM,

rpu0oB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnaszmarudeckas cetb (JI1C), anmapat ['onbmku, TU30COMBI, HX CTPOSHUE
u (yHkuu. B3auMocBsS3b OJTHOMEMOpPAHHBIX OpraHOMIIOB KiIeTKu. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHOIUIa3MaTHUeCKuil peTukynym. CekperopHast QpyHKIus anmnapata [ oyibKu.
Moougpuxayus 6enrxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BeElIECTB B KiIETKE. Bakyosn pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumoébuocenes  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN H
mactua. [lepBudnbie, BTOPUYHBIC U CJIOKHBIE TUTACTH I (DOTOCUHTE3UPYIOIUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanusie  opranowabl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  Ilpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKmuHoBble MUKpopuramernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsiii 1entp. CTpoeHuE U JIBIDKCHHE IKIYTUKOB M PECHUYCK.
MukpoTtpyOouku 1uToruiasmel.  LleHTpuons. berku, accoyuuposauHvlie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momopnuie denxu.



SAnpo. Obonouka sapa, XpOMaTH, KapUoIlia3ma, SAPBIIIKH, UX CTPOSCHUE
u GpyHKuuu. AnepHsiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpOMOCOM B HUHTepda3HOM sijpe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

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

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHuwe CTpO€HHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

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

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALIMS — JIBE CTOPOHBI MeTadosm3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPOGHBIN U TeTepoTpodHBIM. YdacThe KuUCIopoja B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe O0ECIeUeHHE KIETKH: IMpEeBpaIlieHHe
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATUBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (GEepMEHTOB OT  HEOPTraHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl U OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll U okcueeHuwili homocunmes y oaxmeputi. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporuecce GorocunTeza. CBetoBast U TeMHOBas ¢azbl. Domoovixanue, Cs, Cy u
CAM-munvr  goomocunmesa. IlpoaykTuBHOCTH,  (oTOoCcHHTE3a. BrnusiHue
paznu4HbIX (AKTOPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOINUE OAKTEpHH, JKelle300aKkTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaUYCHUE XEeMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe okuCIEHUE, WM KIIETOYHOE JIbIXaHWEe. Pojb MUTOXOHApUHT
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCiIeHHus.  Llukimuyeckwe  peakmum.
OxkucnaurensHoe (ochopuiipoBanne. Juepeus MemMOPAHHO20 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmytecTra
a’poOHOr0 TyTH OOMEHa BEIIECTB IMepea  aHadpoOHBIM. Ih(HEKTUBHOCTH
SHEPIreTUIECKOro OOMEHa.



JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «DOTOCHUHTE3», «DHEPreTUYECKUil OoOMeH»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHHTES.

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

JlabopaTopnass padora «M3ydueHHEe KATAIMTUYECKONW aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacUICIIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHast pabora «CpaBHEHHE NPOLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGoOpMAaLUs U peau3anus 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.
[IpyHIMOBI ~ TPAHCKPHUIILIMHU:  KOMILJIEMEHTAPHOCTh,  AHTUIIAPAIIIEIBHOCTD,
acuMMmeTpuaHOCTh. Co3zpesanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

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

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranuzaisi rTeHoMa y
POKApUOT U 3YKApUOT. Perynsanus akTHBHOCTH T'€HOB y npokapuot. ['unoresa
onepoHa (®. Kako0, XK. MaHno). MonexynsapHvle Mmexanusmovl IKCNPeCccul 2eH08
y oykapuom. Ponb xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepocawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasda.

Bupycubie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHbie 1 METUITUHCKHIE POOIEMBI.

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

JdemoHcTpanumn

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHOBCKUH.

Tabmuiel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUECKUI KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHYECKUA U
MOCTCUHTETUYECKUH (MIPEMHUTOTUIECCKUN ) IEPHOIBI HHTEP(DA3BI.

Marpuunsbii cuate3 JHK — perumkanus. [Ipunanunsr permmkanuu JITHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapUOTHUIL. JIAITOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
nporeccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. bruosiornyeckoe 3HauyeHue
MUTO3a.

Perynsuusa Mutotnueckoro nukia kietku. [Iporpammupyemasi kiieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emkay — ouounHgopmamuyeckue Mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuupr 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

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

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpernaparax».

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

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOOCHHOCTH  CTPOEHUA U  JKU3HEACSATEIBHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKIECTOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCTH, APYrue NpOoTUCThI. KOJIOHNaNbHbIE OpraHU3MBl.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHusma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eInHoe 1eioe. ['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: SIUTEIIMAIbHAS,
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 4eyioBeKa. OYHKIMU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblld 1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHUYHOE. J|BUKEHNE MHOTOKJIETOYHBIX PACTCHHI:
TPONU3MBI M HACTUU. J|BH>KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHMHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [Iutanue kuBOTHBIX. BHYyTpHIIOI0CTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luieBapuTeNbHBIE — KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanue opranusmoB. [Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepxXHOCTh KieTkH. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cuUcTeMa 4elaoBeKa. MexaHu3m
BEHTWISIIUU JIETKUX Yy MNOTUL W MJIEKONUTAOMUX. Perynasuus apixaHwus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kpoBooOpamieHusi. DBOJIOIHOHHbBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CoKkpatutenbHble Bakyosid. Opranbl BeiaesieHus. Duibrpanus,
CeKpelus MW O00paTHOE BcachlBaHME KaK MEXaHU3Mbl pPaOOThl OPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIJACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoOB. 3alIUTa Y OAHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHEIE.
3amura opranu3mMa ot 6ose3nei. IMMyHHas cuctema yenoBeka. Kietounsiii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KIoHaIbHO-cenekTuBHOrO nMMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHU.

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

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

['ymopanbHas perysanus 1 SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['munoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxemsl: «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
BojJlopociny, «bakrepuny», «lIpocteiimmey», «Opranbl IIBETKOBBIX PACTEHUNY,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeT0BEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieuHas  cuUCTEMay,
«BbrgenurenbHas cucremay, « HIOKPUHHAsA cUcTeMay, «CTPOECHHUE MBI,
«Ammynurer», «KumeynonosoctHeie», «Cxema MNHUTaHUS  PACTCHUI»,
«KpoBEHOCHBIE CHCTEMBl MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue THUAPBI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOECHHE NOXKIEBOT0 uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssrymku», «HepBHas ~cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKOnUTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKJIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHMil pa3HbIX OTIEIOB, BIIAXKHBIC MpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacilerieHus Kpaxmana U OelKOB ToJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHuE MJisi JAEMOHCTpPAllMM OIbBITOB MO HW3MEPEHUIO >KU3HEHHOMN
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBH)KEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

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

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

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

[TonoBoe pa3muHoxkenue. [lonoBeie KiIeTKH, Wiau rametsl. Meito3. Ctaguu
Mmeiro3a. IloBenenne xpomocom B Mmeno3e. Kpoccunrosep. buonorunueckuii
CMBICJI M€H03a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. [losoBbIE
xene3pl. OOpa3zoBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

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

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOJOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeene3z — o0Ha u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  OpobI/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIONIUX.
3apopIIeBble JUCTKU (TacTpyJsisalus). 3akiajJka OpPraHOB W TKaHEW Wu3
3apOJIBIIIEBbIX JINCTKOB. B3anMHOEe BIMSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliiia (AMOpUOHATBHAS MHAYKIHS). 3aKiIa/iKka IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPApXUYECKUX B3aUMOJCHCTBUM T'€HOB. BiusHue Ha
AMOPHOHATIFHOE PA3BUTHUE PA3THUUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. IIpsmoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX KUBOTHBIX. BHOJOrHMYEeCKOE 3HAYEHUE MPSMOr0 U HEMPSIMOro
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa )KMBOTHBIX. DAaKTOPHI
pPEryJsiiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprobl oHToreHesa yenoeka. CtapeHue
¥ CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuil. OOpa3zoBaHue crmop B TIpolecce Meiiosa.
l'amerorene3 y pacrennii. OMIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



opraHu3mMoB. J[BoifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OO0pa3zoBaHue
Y pa3BUTUE CEMEHHM.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «BereratuBHOEe pa3MHOKEHHE», « TUIBI OeCronoro
pa3sMHOXKEHUD», «Pa3zMHOXKEHHE XJIAMUAOMOHAABDY, «Pa3MHOKEHHE HBIIIEHBD,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIIETKH U CIIEpMaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MalCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue IArymkun», «J[BOHHOE OIUIOAOTBOPEHHUE Yy IIBETKOBBIX
pactennit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PAacTECHUI,
«KM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII IANOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpPOIpEnaparhl SIMIIEKIETOK U
CIIEpMATO30UI0B, MOAENb «L{UKII pa3BUTHS JIATYLIKIA.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
II03BOHOYHBIX ’KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHuUE 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. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konsrosa, H. M. BaBunosa, A. H. benozepckoro, I'.
J1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W CHUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PEIECCUBHBIN TMPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTA, YUCTAs JIMHUS, THOPUIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: THUOPUIOIOTHYECCKUH,
LUATOJIOTUYECKU I, MOJIEKYJISIPHO-T€HETUYECKU M.

JdemoHcTpanumn

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

Tabnuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopnasi paGora «JIpo3oduiaa Kak OOBEKT T'C€HETHYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. [lepBoeiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBwio qOMUHUpPOBAHMS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacyenoBaHus. Paciiennenre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmenss — 3aKoH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuenyieHHoe  HaciegoBaHue  npusHakoB. Paborer  T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

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

I'enoTun kak wenocTHas cucrteMa. [lnedoTponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBI auieau3M. B3anmMonencTBUE HealIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [lonumepus.

['eHeTHUECKUIT KOHTPOJIb PA3BUTHUSl PACTEHUW, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHUMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpOOHMOM». ['eHeThyecKkue acneKThl
KOHTPOJISI U U3MEHEHHUS HACJIE/ICTBEHHON HH(OpPMaIIUK B TTOKOJICHUSIX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akOH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
JTOMUHUpOBaHUE», «CIIETUICHHOE HACJIEJI0BAHME MPU3HAKOB Y JIPO30(UIIBDY,
«l'enetnka mona», «Kapuotun denoBeka», «Kapuotun apo30Qpuiib,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
rUOpUJIOB TEPBOTO TMOKOJCHUS W paCUICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOI'O HACJIEAOBAHUS IMPU3HAKOB, MOJECIb JJIs
JEMOHCTpPALUK CUEILUICHHOTO HACJIENOBAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBD».

IIpakTuyeckass padora «/I3ydyeHue pe3ynbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MenunBOCTh Npu3HAKOB. KaueCcTBEHHbIE M KOJHMYECTBEHHBIE IIPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Poib cpensl B (hopmupoBaHUM
MOIU(PUKAITMOHHOM U3MEHYUBOCTH. Hopwma peakuu [pU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. HMoranncen). CpolicTBa
MOIU(PUKAIMOHHON N3MEHUYHNBOCTH.

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

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWMHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATMBHON HW3MEHUYMBOCTH 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.
[IpruriHBI BO3HUKHOBEHUS MyTaluil. MyTareHsl U UX BIUSHHUE HA OPraHU3MBL.



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

Onuecenemuxa u 3INUSEHOMUKA, PONb INUSEHEMUYECKUX @OaKkmopos 6
Hacne008aHuU 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, «Meinosy,
«OmnonorBopenue», «l'eHeTHdyeckue 3aboyieBaHUS — 4elloBeKa», «Bumsl
MYTaIAN.

O06opynoBaHKe: )KUBBIE U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHkH ((poTorpadun) )KUBOTHBIX C PA3TUYHBIMU BHJIaMH U3MEHYMBOCTH.

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOJIU(PUKAIMOHHON U3MeHUYMBOCTU. [locTpoeHne BapHAlMOHHOTO psiia |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yejnoBeKka. MeToabl H3y4YEHHUs] TEHETUKHA YEJIOBEKA: TI'E€HEaJOrM4YeCKUH,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIALIMOHHO-CTAaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONPENECIICHUE  TEHOTUIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIIBIO
[MI1P-ananu3a. HacmencrBeHuble 3a0ojieBaHUs — 4YelIOBeKa. [ GHHBIE |
XpOMOCOMHBIE  ©OOJIe3HH  4YeloBeka. bone3sHm ¢ HAcleJICTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHETHYEeCKUX 3a00JieBaHUil dyenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«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 ITaTOJIOTUSIM.

JdemoHcTpanuun

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

IpakTnueckasi padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3MoB

JlomecTuKanus W CeNeKIus. 3apOXKIACHUE CEJEKIUU U JTIOMECTHKAIIHH.
Yyenne H. WM. BaBumoBa o lleHTpax mpoMCXOXIEHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ,
#&UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaeacTBeHHol wu3meHumBoctd H. . BaBuioBa, ero 3HaueHHe [JIs
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paOoThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKHU
¢dbeHoTHNna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbIo aHanu3a JIHK.

HckyccTBEeHHBI  MyTareHe3 Kak METOJ] CEJICKIIMOHHOW  paboThl.
PagnanvoHHbII W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
U MeToJ10B pekoMOuHanTHbIX JIHK nist momydenust ucXoaHOTo Matepuana Juis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanénnas rudbpuausanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMHU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PaCTCHUI
U HUX JUKUX pOJUYEH s CO3JaHMs HOBBIX COPTOB U THUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008aHUL, NepedosblX UOeli U NePCNeKMUBHbIX 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 MHOrooOpas3us
KYJIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTUYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
IIOPOJI IOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METO0B CEJICKIIMU PACTCHUI .

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIMU PACTCHHUUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHIBITATENILHBIN Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOONeUeHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEne. Mukpobuonorudeckuii cuHTe3. OOBEKThI MUKPOOHOIOTUYECKUX
TexHosoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LEJICHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBaHHSI TE€HOMOB C LEJIbK IIOJYy4YEHUs OPraHU3MOB M HX
KOMITOHEHTOB, COJIEp)KAIlIUX HE BCTPEUAIOIINUECS B MIPUPOJIE OMOCHHTETUUECKHE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartwueckass THOpUAM3AIMA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHui. [lonyyerue
MOHOKIOHANIbHBIX anmumer. Hcnonvsosanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKkIHMs ~ SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIJIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6nenus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3MHONCEHUS] CEIbCKOXOZAUCMBEHHBIX KYIbIYD.

XpoOMOCOMHass W Te€HHass HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTUKEHUSIT W TIEPCIIEKTUBBI XPOMOCOMHOM W TE€HHOM
WHXXEHEPUU. DKOJOTUUECKUE U ATHYECKHUE TIPOOJIeMbl T€HHON WHKEHEPHHU.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHaIu3, TEHOIICHTPUYECKUM aHaju3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJIETOK. TaprerHas tepamus paka. 3D-OuowmHXeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3aa4 IepcoOHATN3UPOBAHHON MEUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C ILIEJIbIO 00SCIeueHUs KOMOMHUPOBAHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBiaeHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoanus PHK-conmepkanux BHUpPYCOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

TaOmumpl W CXEMBI: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIIJIEHHOM  OpoM3BOJACTBe», «KiletouHas wuHxeHepus», «l'eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «bUOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJMUTENBHAS CHIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJILNMOHHBIX NMPeICTABJICHU B
Onosiorum

OpomonnonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

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

Odopmienne cunteTnueckoit teopuu sBomtonnu (CTD). Heitrpanphas
Teopust dBoJtorr. CoBpeMEHHasi HBOJIOIMOHHAS OWOJIOTHUS. 3HAauYCHUE
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpauumn

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

Tabmuubr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHud u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxogxku Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTtBoBaHue», «llopoast romyOeit», «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. Mukpo3BoIIOLHS U €€ pe3yabTaThl

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



N3menenne reHoOHIAa MONYJIALMH KaK SJIEMEHTAPHOE SBOJIIOIMOHHOE
sBJIeHHE. 3aKOH TeHeThnueckoro paBHoBecus Jx. Xapnau, B. Baitn6epra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) SBOJTIONUU. MyTalmOHHBINA
npouecc. KomOunatvBHass wu3MeHYUMBOCTh. [lpeiid reHoB — ciaydaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelnsd. Ipgexkm OymuLiouHoeo eopaviuika. CHuUdceHue 2eHemuyecko2o
pasnoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsMmus  MOMYJISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoIoru4ecKast (pernpoyKTUBHAs ).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 OTOOpa: JABWXKYUIUH, CTAaOWIM3UPYIOIIMMA, pa3pbIBAIOIIHIA
(m3pynTuBHbIN). [lomoBoit 0T60p. BO3HUKHOBEHNE U HBOIOIUS COIIUATIBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco061eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  TpUCTOCOOJIEHH Yy  opraHu3MoB.  ApoMopdo3sl U
UM0A 1Al TAllUH. [Tpumepsl PUCTIOCOOJICHHI y OpraHU3MOB:
Mopdornornyeckue, (U3HOJOTUUECKHE, OMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit pakrtop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMS: ajionaTpuyecKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTenbHOCTh IBOIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWOJIOTMM B  pa3pabOTKE Hay4YHBIX METOJ/OB
coxpaHeHusi OnopazHooOpazus. MUKPOIBOMIONMSA U KOABOJIIOIUS Mapa3UuTOB U
uX Xo3sieB. MexaHusmbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
croco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYUBOCTHY, «[lomymsinonnas
CTpyKTypa Buua», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBWKyIIMEe CHJIBI  DBOJIONMUMY, «OJKOJOTUYECKAS] W3OJSAIUS  TOMYJISIHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AIM JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI J1aypcKoi», «IlomynsioHHbIe BOJHBI YHMCICHHOCTH XHUIITHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAaycTpuanbHbli MenaHu3M», <«JKuUBbIE HCKOIIAEMBIEY,
«ITokpoBUTENBbCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka
KUBOTHBIX»,  «Dusmonorunueckne  amanrtanum»,  «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa Buaa B npupoae», «Cmocobbl  BHUA000pa30oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHJIBIIIE,
«IKOJOTHYECKOE BUI000pa30BaHUE BUIOB CUHUID), «Il0MUTIIIONIBI pacTeHU,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHWH, KOJJICKIIMM HACEKOMBIX, dYydela
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIOCOOJIECHUHN, yydena MTUIl U
3BEpeil pa3HbIX BUIOB, TepOapuu pacTEHUN OTU3KUX BUIOB, 00PA30BABIINXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrbIsiBIeHHE N3MEHUYHMBOCTH y OCOOEH OJTHOTO
BHJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTHY.

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 MeTo bl n3ydeHus »Bomonuu. CpaBHeHHE (IIOPHI U
(dayHbl MaTepuKoB U OCTpPOBOB. buoreorpaduueckue obnactu 3emund. Bumbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YYECHHUS] HBONIONUHU. ['eHeTHUecKrue MEXaHU3Mbl HBOJIIOIMU OHTOrEHEe3a H
MOSIBJICHUSI DBOJIIOIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYEeCKHE METOJbl  U3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HSBOJNIONUHU. [IpuHyun cmeHsl

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

«ApxeonTepukcy, «3Bepo3yObie sAmepbl», «Creronedansy, «PUHHOPUTHDY,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHUOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KHUBOTHBIX», «l'OMOJIOTMUHbIE W AHAJIOTUYHBIE OPTaHbI»,
«PynumeHTb», «ATaBU3MBIY, «XpOMOCOMHBIE HAOOpHI  YEIOBEKAa U
muMnan3e», «l JaBHbIE HAMpaBJICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HN Ha 3emJie

Hayunbple THMOTE3BI MPOUCXOXKICHUS >KU3HH Ha 3emie. AOUOTEHE3 H
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apOXKICHUU  KU3HU
(kpearmonn3M). ['umore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[Ipoucxoxnenne >Ku3Hu U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomronuu.  [lnanerapHas
(reosoruueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHnueckux BellecTB u3 Heopranmdeckux. OneiTr C. Mumiepa u I'. IOpu.
OOpa3zoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, TreHeTHYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoresa «mupa PHK» V.
[I'unGepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emmum u Metonbl e€ u3ydeHwus. VIckornaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmeroasl. OTHOCHTENbHAass W aOCONIOTHAS
reoxpoHosiorusi. ['eoXpoHoJioruyeckast mKasa: 30Hbl, 3pbl, IEPUO/IbI, STOXU.



HauanbHble 3Tanbl OpraHuveckor 3BOJOLUU. [losBIEHME M ABOJOUA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHalior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
IPOUCXOKIECHUE BHUPYCOB. I[IpOMCX0KIEHHME MHOTOKJIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHME UMU Ccyld. CeMeHHble pacTeHus. [IpoucXoKneHHne HBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl SBOJIOLUU KUBOTHOrO MUpa. OCHOBHbBIE apoMOp(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
no3BOHOYHBIX. [IpoucxoxkaeHue ampubuit u pentunuii. I[lpoucxoxaeHue
miekonuTaomux W nrui. [Ipunnun kirodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo3oi, Me3030M, KaiHo30M. OOmas xapakTepuCTHKa KiuMaTa |
re0JIOTUYECKUX IpoLeccoB. 11osBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJIOTHUYECKUE KPU3UCHI pouioro. [IpuyuHsl
U CIIEJICTBUSI MacCOBBIX BbIMHpaHUil. COBPEMEHHBI 3KOJIOTUYECKUU KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTeMa oprauudeckoro mupa. [lpunmmnsl kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muuiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «ITanbsl HEOpraHMYECKOM IBOJIIOIUNY, «I €0XpOHONIOTHYECKas IIKaIay,
«HauvanpHble 9Tanmbl  OpraHUYecko dBodrOIUMK», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAoOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIXY», «lIpocTeitmme,
«Kumeunononoctueie», «Ilmockue depBu», «Unenucronorue», «PwIObI,
«3emHOBOMIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MiekomUTaIOIIUe,
«Pa3BuTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BurHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BUTHE XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuyl PACTCHUM PA3IMYHBIX OTIETIOB, KOJUICKITUU
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  u3ydeHUI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

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

IpakTnueckasi padora «l3yueHne ocoOCHHOCTEH CTpOEHHUS pPacCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CranoBieHUE NMPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. Penruno3usie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBOo uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHIETENIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HO0I0T0-OMOXUMUYECKHE,
noBegeHueckue. OTauyus 4YelnoBeKa OT JKUBOTHBIX. lIpsAMoOxoxIeHune Hu
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
cornrasibHbie. COOTHOIIEHHE OMOJOTMYECKUX U COIMAIbHBIX (AKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTpOIOTeHe3a. PaHHME YenoBeKooOpa3Hbie 00e3bsHbI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEeIKH YEIOBEKOOOPa3HbIX

00e3bsiH U JIoAiel. ABCTpPAJIONMUTEKH — JIBYHOTHE Tpenku mrojed. YUenoBek
yMEJNbI, TEPBbIE M3TOTOBICHUS OpyAud Tpyna. UenoBeK NPSAMOXOISIIMN U
NEepBBIM BbIXOA JroAei 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
001U MpeaoK HeaHAepTaTbLCKOr0 YelIOBEKa M YelloBeKa pasyMHoro. YemoBek
HEAHJEPTAIbCKUNA KaK BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOIO THWIIA, JECHUCOBCKMM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

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

Yenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (dPKBATOpUANbHAsA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKkas). BpeMss U myTu pacceleHus 4eJoBeKa IO TUIaHETE.
EnnacTBO yenmoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacu3Ma.
[Ipucnoco61eHHOCTh YeJOBeKa K Pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckor cpembl W jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOIMOHHAS ~ AHTPOMOJIOTHST U MaJCOAHTPOIOJIOTHUS
YEJIOBEUECKHUX MOMYJISINN. bruoconuanbHble HCCIEA0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmumer U cxeMbl: «MeToapl aHTPOMHOJOTHNY, «[ OJOBHON MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PylIUMEHThl U aTaBU3MbD», «JIBHXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenOBEK yMeEIbIin»,
«YenoBek mpAMOXOmAIINN», «JleHHMCOBCKUN 4enoBek» «HeaHmepTranbiibi»,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTypbl TPEIKOB 4YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUONEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YENOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydyenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass pabora «/3yueHWe DSKOJOTHYECKUX  ajanTaiui
YEJIOBEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apokieHre U pa3BuTHE dKoJoruu B Tpynax A. ['ymbonsara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkens, A. Tenciu, B. H. Cykauésa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMHU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHble M JabopaTopHble. MojaenupoBaHue B 3KOJOTHMH. MOHUTOPUHT
OKpY’KaroIel CpeJibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00AIbHBIN.

3HaUeHUE DSKOJIOTMYECKHX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
JKOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUUYECKON TPAMOTHOCTH HACEJICHHUS.

JemoHcTpanuu

[Toptpetsl: A. I'ym6ombar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenp, A.
Tenciu, B. H. Cykau¢s.

Tabmmiel 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKonorum», «CxeMma
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  JKOJOTHMUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHIL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHYECKHE,
anTpornorerssie. O0IIMe 3aKOHOMEPHOCTH JACHCTBUS SKOJIOTHYECKUX (HhaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojorumdeckuil (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pacTeHH U KMBOTHBIX O OTHONIEHWIO K cBeTy. CuUTrHaibHasg poOJb CBETA.
doTonepruoan3M.

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

BrnaxxnocTts kak skosorudeckuit ¢akrop. I[lpucnocobnenus pacteHuil K
nmoiiep kaHuio BoHOTO Oananca. Kimaccudukaius pacTeHuii 0 OTHOIIEHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
IyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMudeckre



O0COOEHHOCTH cpell 0O0uTaHusi opraHu3MoB. [IpucrnocoOsieHus OpraHu3MoOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHarue o >Ku3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JAepeBbs, KYyCTapHUKW, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckue  daktopel. Buubl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTIEpalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeicTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHne OMOTHMYECKUX B3aMMOJIEUCTBHUM NIJIsi CYIIECTBOBAaHUS OPraHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XO0JI0THOKPOBHBIE YKUBOTHBIEY,
«DuznoNornuecKne aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMaA
XxBoitHOro seca», «llenmu mnutaHusy, «XunHUYecTBOY», «llapazutuzmy»,
«Konkypenuus», «CumoOnosy», «Kommencanuzmy.

O6opynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Yydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpenax, repbapuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0Jagaronx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJUIEKIIMUA >KUBOTHBIX, YYACTBYIOIIMX B PAa3IUYHBIX OUOTHYECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH pACTEHUU Wu3
Pa3HBIX MECT OOHUTaAHHS.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  Tomymisiuu.  [lomymsiust  Kak
Ouostormdeckas cucrema. Pois HEOHOPOIHOCTH cpelibl, (PU3NISCKUX OaphepoB
U O0COOEHHOCTEH OWOJIOTMHM BHIIOB B (POPMUPOBAHWUU TPOCTPAHCTBEHHOM
CTpYKTYypbl Tomyssiiiuii. OCHOBHBIC TIOKa3aTeNd TOMYJISIUN: YHCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAsl U TIOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.



JKoJoruyeckass  CTpykrypa  nomyisiuuv.  OIleHKa  4YKMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyiasiuuu U €€ peryssiuus. buotnueckuii moTeHIuanl
nonyiasiuuu. MojaenupoBaHue IUHAMUKUA —nonyssinuu.  KpuBbele  pocrta
YUCJIICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi 4UCICHHOCTH
MONYJIANUN: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUa0B (- u K-cTparterun).

[Tonsatue 06 3xonornyeckoit Huie Buaa. Mectooduranue. MHOromepHas
Mozenb dKkoaoruueckor Humum Jx.M. XarumHcoHa. PazMepsl 3KOJIOTHYECKOU
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

Bun kak cucrema nomynanuid. Apeanasl BUIOB. BUabl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

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

JdeMoHCcTpanuu

IToptper: . 1. XaTunHCOH.

Tabmuiel U CcXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MONyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyiasiuun», «CKOPOCTh 3aceieHHUs] TMOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opraHu3zmMammn», «MoJjeinb sxkosiorndeckor Humu Jx. M. XaTuuHcoHay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHICCKHE CHCTEMBI.

CoobmiecTtBa opranu3MoB. buornieHo3 u ero crpykrypa. CBs3H MEXIy
OpraHu3Mam# B OHOIIEHO3E.

Dxocucrema kak oTkpbitas cucrema (A. [x. Tencian). OyHKIIMOHATBHBIE
OJIOKM OpraHM3MOB B JKOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKHE OJIOKH
skocucteMm. IlouBbl M Wbl B 3KOcHCTEeMax. KpyroBOpoT BEHIECTB M IMOTOK
SHEPTUU B SKOCUCTEME.

OcHOBHBIC  TOKazaTeld HSKOCHUCTEMBI. buomacca uW  IPOAYKIIUS.
DKOJIOTHYECKHUE TTUPAMUIbI YUCEN, ONOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nyxmyayuu.
Hamnpapiennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuuHbIe u
BTOPUYHBIC CYKIIECCUM W HUX IPUYMHBI. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopasznooOpazue #  TOJHOTA
KPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U 0Kearos. JKocucmembl MyHOp, 1ecO8, cmeneti, NyCMblHb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEXKY aHTPOIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMaMHU.

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

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B JKocucTeMaxX. Poav kackaonoeo s¢hghexma u  6u00s-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu Ikocucmem. llepenoc
SHEPrMU U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYMBOCTD
OpPraHu3MOB, TMOMYJSIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanusmvl  6030eticmeuss  3acpA3HEeHUNl  pPA3HLIX ~— MUNO8  Ha
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl: «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTEMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemu mnuTanus (macrOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyeckas nupaMujia ducenn», « IKoJoTUYecKas MmupaMujia OMoMacchl»,
«JKojoruyeckas nupamuaa >Heprun», «OOpa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «IKocUcTeMa 03epay,
«ArporeHos3», «KpyroBopoT BemecTB M TOTOK HHEPTUU B arpolEHO3e»,
«IIpumepsl ypbosKOCHCTEM.

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

IIpakTuyeckas padora «l3yuyenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi paGora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKeKypeust «ODKCKypcusi B THNUYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsIK, eJIbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKypeusi «IDKCKYpPCHUSl B arpodKOCHCTEMY (HA TOJIE WM B TEITUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmertanerapuas o6ojouka 3emiid, TJ€ CYIIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencrabieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. M. Bepnanckoro o 6mocdepe. Obmactu 6uochepsl u eé
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaK TJ00aIbHOM »JKOCHCTeMbl. JluHaMHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotsl BemiecTB M OMOT€OXMMHUYECKHE MHKIBI (YIJIepoaa, a3ora).
PutmMudyHOCTS siBIICHUI B Onocdepe.

3oHanbHOCTE Omocdepsnl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAaHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhS. KiuMmar, pacTutenbHbIil
¥ )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIHS KUBBIX CHCTEM, OIIEHKA HX PECypCHOro
NoTeHIHaIa U OMocepHbIX PYHKITUH.

JdemoHcTpanuun

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

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopoT yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJEL»,
«KpyroBopoT BojsI B mipupoie», «OCHOBHBIE OMOMBI cymimy, « KimmMmarnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMelIanHbIi JIECY,
« I InpOKOTMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycToIHs»,
«Tponmueckuii necy.

O6opynoBanue: rTepOapuM pacTeHUW Ppa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyka0mIasi cpeaa

DKOJIOTUYECKUE KPU3UChI M WX NpUYMHBL. BosznelicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHHe KIMMara.

AHTpOIIOTEHHOE BO3JCWCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHD.
OxpaHa pacTUTENBHOTO W YKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPAHBI
npupoabl. Kpacuble kHuru. Oco00 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHBIE PUHIUITBI YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA U MPUPOJIBI.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMEe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCAa U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTte METOOB MOHUTOPUHIA PAa3BUTUS OIACHBIX TEXHOI'ECHHBIX
npoueccoB. CucmemHvle UCCE008aHUSI nepexo0a K pecypcocbepezaroujei u
KOHKYPEHmMOCNnoCcoOHOU  2Hepeemuke.  buonocuveckoe  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 w  cxeMbl: «3arpsisHEHHE aTMochepbl», «3arpsi3HEHue
ruapocdepbl», «3arpssHeHue nouBb», «llapHukoBbil 3PdexT», «Ocobo
OXpaHseMbIE IPUPOJHBIE TEPPUTOPUNY, «MOAENIN yIIPaBIIeEMOro MUPay.
O6opynoBanue: ¢Gotorpaguu OXpaHsIEMbIX pPacTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon Oenepanuy, Kpacnoit KHUTH peruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEIEICHUIO, Haluuue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YereHanpasieHHoe pa3gumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpaAUIUN  Ppa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOlUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa3OBaHUS, HaAIuuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B E€AUMHCTBE Yy4eOHOM M BOCHUTATEIBHOW JEATEILHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULINU JUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJZla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)XEHUS, OEpExKHOTO
OTHOLICHHUS K KyJIbTYpPHOMY HACIEIWI0 U TPAJULHSIM MHOTOHAIMOHAJIBHOIO
Haposa Poccutickoit @enepanyu, Ipupoe U OKPYKAIOIIEH Cpeie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4eOHOro mnpeameTa «bUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  TO3WIMKA  OOydYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOKICHUSIMH, KYyJIBTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM IOJI0KEHUEM;



TOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpail, cBOO PoauHy, CBOW f3bIK U KYJBTYpPY,
IPOIIIOE ¥ HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIBI, JOCTHXKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BUTHE OHWOJOTHU, NMOHUMAHUS 3HAYCHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

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

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

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

NOHUMaHUE W peaju3alus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJEHWE TUTMEHMYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIMX 3J0POBBI0 U JKU3HU
JIIOJIEH;

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

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW U COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam NpodecCHOHATBHONW eSITebHOCTH,
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:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHAE YPOBHS DKOJOTHUYECKON KYyJIbTYphl: TPUOOPETCHHE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEIICHUS;

CIIOCOOHOCTB HCITOJIb30BaTh TpHUOOpETacMble MPU H3YyYECHUH OHOJIOTHU
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  MIPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUSATUE JCHCTBUN, NPHUHOCAIIUX BpEed OKPYKAIOIICH
IPUPOIAHON CpeJie, YMEHHUE POTHO3UPOBATHh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJIEJICTBUSA NMPEANPUHUMAEMBIX ACUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYUE PAa3BUTOTO  HAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA JACSITEIBHOCTA SKOJOTUYECKOW HAINPaBIECHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTHUI0O B TPAKTUYECKON  JIEATENHbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpelICcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJBMH U TIO3HAHUS MUDA;

NOHUMaHUe crherupuKy OHOJIOTMH KaK HayKd, OCO3HaHHS €€ pojii B
(dbopMHpPOBaHMY PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MIPEICTAaBIICHUS 00 OKpYKAIoIeM MUPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOIlecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUuH MNpoOsiemM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX peIlaTh PECypCHbIE TMPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOATBHBIX IKOJIOTHYECKUX MPOOIeM
u obecnedyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

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

MOHUMAHUE  CYIIHOCTH METOJOB  TIO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHau3a U OOBSICHEHUS SIBICHUM OKPYXaromero Mupa u nNpoucCxoJdaiux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBaAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS OJAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTh CAaMOCTOSATEIBLHO HMCITOJB30BaTh OMOJIOTHUYSCKHUE 3HAHMS JIIs1
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/IIO, K aKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH MO OMOJOTHU B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yJabTaThl ~ OCBOCHUSI ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcsi  MEKIUCHUIUIMHApHBIE  (MEXKIIpPEAMETHBIC)  OOIICHAYYHBIC
MOHATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPruUs, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (paKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAJIbHbIE  ydeOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIeUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON T'PaMOTHOCTH M COLMAIBLHON KOMIIETEHIIUU
oOydJaronmxcsi; CHoCOOHOCTh  OOYYaIOIIMXCA  MCIOJIb30BAaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON U COIMATILHOM MPaKTHKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanusi y oOydaromierocss OyayT cQOpMHUpPOBaHBI I[TO3HABATEIIbHbBIC
YHUBEpCAIbHBIC Yy4eOHBbIE JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIE
yuyeOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEHCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHMsl IOJKHBI OTPAXKATh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHUSA:

CaMOCTOSATENIbHO  (OpMyNIUpOBaTh M aKTyaIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuukanuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH );

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU HX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C TOCTaBICHHBIMU
HETISIMU;

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

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, TIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIBHBIE  CPEIACTBA  JUI  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakKe IMPOTHUBOPCYMH PaA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaInu3a UMCIOITUXCS
MaTepHAIbHBIX M HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNBTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCILHOCTH,

KOOPJMHUPOBaTh M BBINOJHATHE pPabOTy B YCIOBHUSAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJIEM.

2) 0a30BbI€e MCCIIEeI0BATEIbCKHE NeiiCTBUA:

BJIaJCTh  HaBBIKAMH  Y4COHO-HCCIICIOBATECIBLCKOW M IMPOCKTHOM
NCATEILHOCTH, HAaBBIKAMHM  pa3pemieHus  MpoOjeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JEATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHUS, €ro MHTEpIpETaIlluu, MPeoOpa3oBaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

GbopMHpOBaTh  HAy4YHBIM  THI  MBIIUICHUSA,  BIAACTh  HAYyYHOU
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
JESATSIIEHOCTH 1 )KH3HCHHBIX CUTYAITHX;

BBISIBIISATh TPUYHUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3WpPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOHUX YTBEPXKJICHHM, 3a/1aBaTh IapaMETPhbl K KPUTEPUHU PCIIICHHUS,

aHAIM3WPOBATh TIOYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTUYECKHA OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBJISATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3ZHEICATECIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAJIBHBIC TTOIXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a1a4H, TOIYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(POPMALMIO Pa3INYHBIX BUIAOB M (OPM MpEACTaBICHUS,
KPUTHUYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HETIPOTHUBOPECUNBOCTH;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT HCIIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpEICTaBICHUS
ouosiornyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HaTrJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM eCTBUSIMU:

1) oOmenne:

OCYUIIECTBJIATh KOMMYHHMKallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJOre WM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIECHUS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaAMEpEeHUsl JPYruX JIIOJed, TMPOSBIATh YBAXKUTEIHBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHa JAeSITeJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM pabOThl TpHU  pEUICHUU OHOJIOTHYECKOW  MpoOJIeMBl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJIJIEKTHBA;

OPUHUMATh 1E€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHUCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKAa KOMAaHIIbI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE ITOBEJICHHE B PA3TUUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopranuszanus:

MCIIOJIh30BaTh OWOJIOTHYECKHE 3HAHUS JJIs BBISIBICHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JEHCTBUSX U MOCTYMNKAX [0 OTHOIIECHUIO K )KUBOUW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIINX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IMO3HABATEJIBHYKO  JIESTEIBHOCTb,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadydl B
00pa3oBaTeNbHOM NEITEILHOCTH U )KM3HEHHBIX CUTYaIUsIX;

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

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

Jenatb ~ OCO3HaHHBIM  BBIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJQJICTh HAaBBIKAMHU II03HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEpUIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedICKCUH SISl 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) npuHsATHE ce0sl M IPYTrHUX:

PUHUMATH Ce0sl, MIOHWMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOCHMS COJEpKaHUS y4eOHOTo MpeameTa
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeueHHE
npopuabHOr0 O0ydeHusi oOywarommuxcss Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyueckre Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHIA
[0 OCBOCHHIO, HWHTEpPHOpETAllMM M M[pPeoOpa3OoBaHUI0  3HAHWM, BUJbI
JESATEIBbHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHbIX, a TakKe€ B pEAJbHbIX JKU3HEHHBIX cHUTyauusx. lIpenMerHbie
pe3ynbTaThl MPEACTABJICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHoro mpeamera «buosorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KApTHUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPHUPOJbI M pEHIeHuH MpodiieM paluoOHAIbHOIO
OPUPOAOIIONB30BaHUS, O BKJIAJAE POCCUUCKMX U 3apyOEKHBIX YYEHBIX B
pa3BUTHE OUOJIOTUH;

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



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKUE TEOPUHU
(knmerouynast teopuss T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomMHas
Teopus HacienctBeHHocTtd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  pAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTNIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMUS, HCIOJb3yEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAHHME, HU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTeHUH, >KUBOTHBIX M YEJOBEKa, CTPOEHHUS OPraHOB U
CUCTEM  OpraHOB  pAaCTeHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTMUECKHX TMPOILIecCCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpaIllCeHUs] PHEPTUU, OpPOKEHHUS, aBTOTPO(HOrO M TeTepOTPO(HOrO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVNBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMH KJIETKU U UX
GYHKIUSIMH, CTPOGHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSMHU, MEXKITY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy PAaCTCHMIA, >KUBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSIMH, MEXIy CUCTEMaMU OPraHOB M UX (PYHKIUSMH, MEXKIY dTaramMu
oOMEHa BENIeCTB, JTalamMd KJIETOYHOTO IMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

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

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY HCCIEAYEMbIMU OMOJOTHYECKUMU TPOILIECCAMHU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPATh HMX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1elb MCCIENOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIOTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPEACTABIATh TOJYYCHHBIC PE3yJNbTaThl Ha  YUYCHUYECKUX
KOH(epeHIusIX;

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



OIIOZOTBOPEHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOTrHUH,
BETEPUHAPHUH, CEITBCKOIO XO035SMUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsaTh
MO3HABATENIbHBI ~ MHTEpPEC, HAMpaBJICHHbII HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH MpodecCuu U MPOIOIKEHHE OUOIOrHYecKoro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTe€ M pPOJM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAyUHOMH
KapTUHBI MHpaA, B MO3HAHUU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npoOjieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHATBHOTO
IPUPOAOIONB30BaHUA, U B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIIEHHS K
npupoe, 00IIEeCTBY, YETIOBEKY, O BKIIAJE POCCUIUCKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeseieH!s] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHCTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomoniionHas teopust Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepnasckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus J[k. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyMma
1O. JIubuxa, sK0IOrH4eCcKOi MUpPaMUJIbl SHEPTHH ), TUIIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepta);

yMEHUE  BIAJCTh OCHOBHBIMU  METOJaMH  HAyYHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCJICAOBAHUSIX KHUBBIX OOBEKTOB M
AKOCUCTEeM (OmHCcaHHue, U3MEpeHue, HaOIo/IeHHne, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOIIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHUN JBOJIIOIMH, KPYroBOpPOTa BEIIECTB M TIOTOKA DJHEPrUH B
HKOCUCTEMAX;

yMEHUE YCTAaHABIWBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPONIOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOICHHOCTh BHJIOB K Cpejie OOMTaHMs, aOMOTHICCKUX U OMOTHYCCKUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHMIO M CHUMBOJIMKY [l JIOKa3aTelbCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJHbl
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJIOBEUECTBA;



YMEHHE pemaTh OHOJIOTUYECKUE 3a/Jayd, BBIABIATH PHUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIIECAYEMBIMH OMOJOTUYECKHUMH TPOIlecCaMHu U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBIMIOJHATH JTJAOOpaTOpPHBIC U MPaKTUYECKHE PaOOTHI, COOMIOAATh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Y4EOHO-MCCIIEIOBATEILCKOM paboTe 1Mo OMOJIoTHH,
AKOJIOTHMH ¥ MEIUITMHE, TPOBOANMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  TIPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUSCKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bl W TEOPUU O TPOHUCXOKICHUH >KU3HH,
YeJIOBeKa M YEeJOBEUECKUX pac, O NPHUYMHAX, MOCIEACTBUAX M CIOCO0ax
IpeIoTBpalIeHHs TI100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccuoHaIbHOM
JeSTEIbHOCTH B OOJacTH OWOJIOTHH, OKOJOTHHU, MPUPOJIONOIBb30BaHUS,
MEUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO XO3SICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJdsaTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOPEeccCuu M
IPOJOJDKEHUE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHMU3alUsAX CpPEIHEro
poeccuoHaIbHOTO u BBICIIIETO oOpa3zoBaHuUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHHUe KoandecTBO 4acoB
DJIeKTpOHHbIe (LM (POBHIe)
n/ pa3fiejioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
n nporpamMmabl padoThI padoThI
1 buoiiorus kak Hayka 1
) JKuBbIe cuCcTEMEI U UX )
U3y4eHue
3 buomnorus knerku 2 0.5
Xumuueckas
4 10 1
OpraHu3aIys KJICTKHA
CrtpoeHue u KIIAU
5 P Py 8 1 2
KJIETKHU
OOMeH BelIEeCTB U
6 MIpEeBpaIlCHUE SHEPTUU 9 1
B KJIETKE
HacnencrBennas
7 uHpopManus u 9 0.5
peanm3anus €€ B KIIETKE
JKU3HEeHHBIN UK
8 6 1
KJIETKHU
CtpoeHue u KIIUU
9 P dyn 17 1 15
OpraHU3MOB
10 PasMuoxenune u 8 1.5




Pa3BUTHEC OPraHU3MOB

11

I'eneruka — Hayka o
HACJIEJICTBEHHOCTH U
U3MEHYUBOCTH
OpraHU3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

10

13

3aKOHOMepHOCTI/I
N3MCHYNBOCTH

14

I'eneTuka yenoBeka

0.5

15

Cenexuusi OpraHu3MoB

16

Buorexuonorus u
CUHTETUYECKAS
ouoJiorus

17

Pe3epBHOE BpeMms

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13




11 KIIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apokJeHUE U pa3BUTHE
IBOJOIIMOHHBIX
MPEJCTaBICHUH B
Ounonorun

MukposBoitonus u eé
pe3yJIbTaThI

14

MaxkpoaBoitonus u eé
pe3yNbTaThl

[Tpoucxoxaenue u
pa3BUTHE )KU3HH HA
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
aHTPOIIOrCHE3

10

OKojorus — Hayka o
B3aMMOOTHOLIEHUSX
OpPraHU3MOB U
HaJ0praHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5

Opranusmsl 1 cpesa

1.5




YACOB I10 ITPOTPAMME

oOurauus
OKO0JI0rus BUIOB U
8 B 9 0.5
TOTTYJISITIAIA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 6
3KOCHUCTEMA
YemoBek u
11 6
OKpYXKaroIas cpesa
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Buosorus kak KOMIUIEKCHAsI
HayKa M KaK 4aCTb
COBPEMEHHOTO 00IIecTBa

JKuBbIE CUCTEMEI U UX
CBOMCTBA

YPOBHCBaH opraHu3anusa
KHUBBIX CUCTCM

Hcropus OTKpsITHA U
W3YYEHUS KIETKU.
Knerounas reopus

Meroasl MOJNIEKYIJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTuyeckas padora
«M3yyenune MeTo10B
KJIETOYHOM OHoioruu
(xpomarorpadus,
anexTpodopes,
nuddepeHnuantbHoe
ueHtpudyruponanue, [TLP)»

0.5




XMMHYECKUH COCTAB KIIETKU

MuHepasbHbIe BEIIeCTBA
KJIETKH, UX OHOJIOrnYecKas
pOIb

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

0.5

CgoiicTBa, K1accupUKAIHS U
byHKIIMM OEIKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKU — YIJICBOABI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JHK u PHK. JIa6oparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uATpuochaTel
(HT®D)




14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

15

Mertozsl CTpyKTypHOR
Oounonorun

16

Tunel KIETOK.
IIpokapuoTnueckas KieTka

17

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

0.5

18

HOBGpXHOCTHBIfI arrapar
KJICTKHU

19

OnHomeMOpaHHBIE
OpraHOU/bl KJIETKH.
[TpakTuyeckas pabora
«3yyeHue nBUKEHUSA
LATOIUIA3MBbI B
PACTUTENBHBIX KIETKAX»

0.5

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU:
MI/ITOXOHJIpI/II/I, IIJIACTUOBI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTIJIa3MOJIN3a B

0.5




PaCTUTCIIbHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Crtpoenue u GyHKIHUH g11pa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabota «/3y4eHue cTpoeHuUsI
KJICTOK Pa3JIUYHBIX
OpPraHUu3MOB»

0.5

24

KonTponbnas pabota
"CtpoeHue u GyHKIHH
KJIETKH"

25

AccuMunanus u
JUCCUMUITALIASL — JIBE
CTOPOHBI META00IU3MA.
Tumnbl oOMeHa BelecTB.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIasbl WK
KaTaasbl)»

26

DepMEHTAaTUBHBINA XapaKTep
peaKkurii KJIETOYHOTO
MeTaboIn3Ma.
JlaGoparopHas paboTa

0.5




«M3yuenue
(hepMEHTaTUBHOTO
pacuierieHus EPOKCHIa

BOOOpOJa B paCTUTCIIbHBIX U

JKNBOTHBIX KJICTKaXx»

27

Benku-aktuBaTopsl u Oenku-

HHTHOUTOPBI

28

ABTOTpO(DHBINA THIT 0OMEHa
BeecTs. PoTocHHTE3

29

XemocuHTe3. JlaboparopHas

pabora «CpaBHEHUE
npoueccoB (pOTOCUHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OPTaHU3MBI.
Bunel Opoxenus.
JlaGopaTtopHnast pabota
«CpaBHEHHUE MPOIIECCOB
OpOXEHUS U JBIXaHUSD

31

AspOoOHBIE OPraHU3MBI.
OTansl YHEPTETUYECKOTO
oOMeHa

32

DHeprus MeEMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakunu MaTpuyHOTO




CHHTC3a

34 Tpanckpunuus —
MatpuuHbli cuare3 PHK

35 Tpaucnsuus u e€ srarnbl
KoaupoBanue aMUHOKHUCIIOT.

36 Poxs pubocom B OrocuHTE3E
Oenka

37 Opranuzanus reHoma y
MIPOKAPHUOT U SYKaAPHOT
MonekyapHbIe MEXaHU3MBI

38 IKCIIPECCUU T€HOB Y
9YKapuoT
Bupycbl — BHEKJIeTOUHbBIE
(GOpMBI )KU3HU U

39 00JIMTaTHBIC MTAPA3UTHI. 0.5
[TpakTrueckas padota
«Co3znanue MoJIeNid BUPYyCa
BupycHusble 3a0601eBaHus

40 YyeJIOBEKa, J)KUBOTHEIX,
pacTeHuit

41 HanortexHosoruu B
OHMOJIOTHU U MEIULINHE

42 JKU3HEeHHBIN UK KIETKU

43 Martpuusnsiii cunates JJHK

44 Xpomocomsl. JTabopartopHas 0.5




pabota «3yuenue
XPOMOCOM Ha I'OTOBBIX
MHKpOIIpETiapaTax»

45

JleneHnue KIETKH — MHUTO3

46

Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmronenue
MHUTO32 B KJIETKaX KOHUHKA
KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

47

Perynsums xKu3HEHHOTO
[IUKJIA KJIETOK

48

OpFaHI/BM KaK €IMHOC IICJII0C

49

TkaHu pacTeHUN.
JlaGoparopHas paboTa
«3y4yenue TkaHen
pacTeHun»

0.5

50

TKaHM )XUBOTHBIX U
yesnoBeka. JJaboparopHast
pabota «/M3yuyeHnue TkaHel
JKUBOTHBIX)

0.5

51

Oprassl. CHUCTEMBI OpPTaHOB.
JlaGoparopHas paboTa
«3yueHue opraHon
I[BETKOBOTO PaCTEHUS»

0.5

52

Onopa TCJIa OpTaHU3MOB




53

JIBr>KEeHHE OpraHu3MOB

54 [Iutanue opraHu3MoB
[TuTanue MO3BOHOYHBIX

55 KUBOTHBIX.
[TnmeBapuTenbHas cucrtema
YeJI0BEKa

56 JIpIxaHue OpraHnu3MoB

57 JIpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa
KpoBeHocHas cucrema

58 MI03BOHOYHBIX JKUBOTHBIX U
yeJioBeKa

59 TpaHcopt BewECTB y
OpraHU3MOB

60 Beinenenve y opraHu3MoB

61 3amura y OpraHu3MoB

6 NMMyHHas cucreMa
yeJioBeKa

63 Paznpaxumocts u
peryJsislusa y OpraHu3MoB
['ymopanbHast perynauus u

64 SHJOKPUHHAS CUCTEMA
YKUBOTHBIX U YEJIOBEKA

65 @DopMBbl pa3MHOKEHUS

OpTraHnu3MOB




66

ITonoBoe pasMHOXKEHUE

67

Metios

68

I"ameTorenes. OGpa3zoBanue
U pa3BUTHE MOJIOBBIX KIJIETOK.
JlaGopaTtopHnas pabota
«M3yueHue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

0.5

69

WuauBUyalbHOE Pa3BUTHE
OpPraHU3MOB — OHTOTCHE3.
3akazKa OpraHOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

70

Poct u pa3BuTHE JKUBOTHBIX.
JlaGopaTtopHast pabota
«BrigaBienne IMIPHU3HAKOB
CXOJICTBA 3apOJIbIIEH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

71

PasMHOXkeHuE u pa3BuTHe
pactenuii. JlabopaTopHas
pabora «CTpoeHHE OPTaHOB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHun»

0.5

72

KonTponbnas pabota
"CtpoeHue u GyHKIHH
OpraHu3moB"

73

Uctopus craHoBIEHUS 1




pPa3BUTHS T€HETUKHU KaK
HayKu

74

OCHOBHBIC TTOHSATHS U
CHUMBOJIbI TCHETHUKH.
JlaGopaTtopHnast pabora
«Ipozoduna kak 00BEKT
TCHETUYECKUX
UCCIICIOBAaHUI»

0.5

75

3aKOHOMEPHOCTH
HACJIEIOBaHMS TPU3HAKOB.
MonorubpuaHoe
CKpel1BaHHE.
ITpakTryeckas pabora
"N3y4eHue pe3yapTaToB
MOHOTHOPUAHOTO
CKpeIIMBaHUs Y 1p030(ubl"

0.5

76

[{uTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEIBaHHS

77

AHanusupyroniee
ckpemuBanue. Henonxoe
JOMMHHUPOBAaHUE

78

JurubpunHoe cKpenruBaHue.
[TpakTudeckas pabota
«3yueHne pe3ynbpTaToB
TUTHOPHUIHOTO CKPEIUBAHUS
y 1p030(hUITBI

0.5




79

IIuTomorn4eckre OCHOBEI
JUTUOPUTHOTO CKPELIMBAHUS

80

CremieHHoe HacIeJOBaHUE
MPU3HAKOB

81

XpoMOCOMHas TeOpust
HACJIEICTBEHHOCTH

82

I'eneTuka nona

83

I'enorui kak nenocTHasg
cucreMa

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHUS PaCTCHUM,
JKUBOTHBIX U YEJIOBEKa

85

N3MeHUYNBOCTH ITPU3HAKOB.
Buner naMeHYnBOCTH

86

MoauduxannonHas
W3MEHUYUBOCTD

87

BapuanuoHHsli pag u
BapHallMOHHAs KpUBasl.
JlaGoparopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(UKAITMOHHON
n3MeH4nUBOCTH. [TocTpoeHue
BAPUALMOHHOTO psiaa U
BApUALIMOHHON KPUBOII»

0.5

88

I'enoTunmueckas




U3MEHYUBOCTD.
KomOunuaTuBuas
W3MEHYUBOCTH

89

MyranuonHnas
U3MEHYHBOCTb.
[TpakTuyeckas padora
«Mytanuu y npo3oduisl (Ha
TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnUreHeTHKa 1
SMUIEeHOMHKA

91

I'eneTnka yemoBeKa.
[TpakTrueckas pabota
«CocTaBlIcHHAE U aHAIIN3
POAOCIIOBHOM

0.5

92

MeTtop! 1 HaueHNE
MEJUIIMHCKON I'eHEeTUKH B
MPEAOTBPALIEHUN U JICUCHUU
TeHETUYECKHX 3a00I€BaHHI
YyeJoBeKa

93

KonTponbnas pabota
""egeTnka"

94

OCHOBHBIE TOHATHS
cenekuuu. JlabopatopHas

0.5




pabota «3yyenue coproB
KYJIbTYPHBIX PACTEHUN U
TIOPO/ IOMAITHUX
YKHUBOTHBIX»

95

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

0.5

96

JlocTukeHus CeJIeKINU
pacTeHUM U KUBOTHBIX.
[TpakTuueckas pabota

«lIpuBHBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIONIb30BAHUE
TeHETUYECKUX PECYPCOB

98

buotexHonorus kak Hayka u
0Tpacib MPOU3BO/ICTBA.
[TpakTnueckas padota
«M3ydyeHue oObeKTOB
OMOTEXHOJIOTHM»

0.5

99

OCHOBHBIE HaIIPABJICHUS
CHUHTETHUYECKOM Oronorun

100

XpOMOCOMHAs M TeHHas
WHXKEHEPUS

101

HToroBasi KOHTpOIbHAS
pabora 3a kypc 10 kimacca




102 Mennuunckue !

OMOTEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

[10 [TPOT'PAMME 102 4 135




11 KIIACC

Ne
n/
I

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBoJIIOLIMOHHAs Teopus Y.
JlapBuHa

JBroKy1ne cuiibl
3BOJIIOIMHU BUIOB o Y.

Hapsuny

Bbopr0a 3a cymecTBoBaHme,
€CTECTBEHHBIN U
MCKYCCTBEHHBIIH 0TOOD

dopMHpOBaHHE
CHHTETUYECKON TEOpUn
HBOJIIOLUU

ransl 3BOJIFOIIMOHHOTO
Mpoliecca: MUKPOIBOIOIIHS
Y MaKpO3BOJIIOIUS

[Tonmymsanms —
3JIEMEHTapHas eAMHUIA
IBOJIIOLINH

3aKOH r€HEeTUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas

0.5




pabota «BrIsiBiieHue
W3MEHYUBOCTH y 0CO0€EH
OJTHOTO BUA»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

DddekT ocHoBaTeI.
DddexT OyTHIIOIHOTO
TOPJIBITIIKA

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyuecKas

11

EctectBenHsbIit 0TOOp —
HarpasJsomui Gaxtop
ABOJIFOLIIN

12

[TonoBoii oT60p

13

[TpucnocoGi1eHHOCTH
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3yuyenue apomopho30B U
WIMOaaN Tl y
pacTeHH U )KUBOTHBIX)

0.5

14

ITpumepsl
npucnocoOaeHuit y
OpPTraHU3MOB:

0.5




Mophosornueckue,
¢dusnonoruueckue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[Ipucriocobnenwust
OpPTaHU3MOB H UX
OTHOCHUTEIbHAS
1[EJIECO00PA3ZHOCTh

15

Bup, ero kpurepuu u
cTpykTypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(HOTOTHIECKOMY
KPUTEPHUIO»

0.5

16

CrpykTrypa BHUa

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIUU

18

CBs3b MHKPO3BOJIIOINHN U
SIMHUACMHUOJIOTNHA

19

Makpo3Botronus.
[Taneonronornyeckue
METO/Ibl U3YUEHUS
SBOJIIOLIUN

20

buoreorpaduyeckue
METO/Ibl U3YUYEHUS




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CPaBHUTEILHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekynsipHo-
TE€HETUYECKUE,
OMOXUMHYECKHUE 1
MaTeMaTUYECKHE METOIbI
W3Y4YEHUS IBOJTIOIIUN

23

OO61re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AJnanTuBHas paguanus.
HepaBHOMeEpHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU Ha
3emiie

26

JonayuyHnsie
IIPEICTABIICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE >TAIlbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

['unoressl 3apoxacHUS
KU3HU




29

Ucropus 3emiu u METObI
€€ U3y4cHusl.
JlaGopaTopHnas pabota
«3yueHue u onucaHue
MCKOIAaeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB)

0.5

30

HavansHble 3Tanbl
opr aHUYECKOM 3BOJIFOIIUH

31

OBOIIOLUS DYKAPUOT

32

OCHOBHBIE TaIlbI
IBOJIIOLMH PACTUTEIBHOIO
mupa. [Ipaktndeckas
pabora «M3yuyenue
0COOEHHOCTEN CTPOCHUS
pacTeHui pa3HbIX
OTJIENIOBY

0.5

33

OCHOBHBIE DTAITBI
ABOJIFOIUU KUBOTHOT'O
MHpa

34

OBOJIIOIHNS )KUBOTHBIX.
[TpakTnueckas padota
«M3ydyenune ocobeHHOCTEN
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX»

0.5

35

Pa3zButue xn3HM Ha 3eMiie
0 3paM U Mepuoiam




36

MaccoBble BBIMUPAHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOTro

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpemMeHHas cuctema
OPTraHUYeCKOTO MPOILIOTO

39

OCHOBHEBIE
CUCTEeMaTUYECKUE TPYIIIbI
OpraHU3MOB

40

AHTpOHOJ’IOFI/IH — HayKa O
YCJIOBCKC

41

Pa3Butune npeacrasiieHui o
IIPOUCXOXKICHUU YEIOBEKA

42

Mecro yenoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa
«M3ydyeHnue ocobeHHOCTEN
CTPOCHHS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C
PAMOXO0KICHUSM)

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

44

CooTHoleHne
OHOJIOTUYECKUX U




COLMAIBHBIX (haKTOPOB B
aHTPOIIOTEHE3e

OCHOBHEBIE CTaaUU

45
aHTpPOIIOreHe3a

46 [Taneoreneruka u
MajeoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
Yenoseueckue pachl.

43 [TpakTnueckas pabota 0.5
«M3yueHne 3KOJOTHIEeCKIX '
aJlanTalnui 4YeIoBeKa»

49 MexnucCuuIIMHapHbIE
METO/Ibl aHTPOIIOJIOTUHU

50 3apokJeHNe U pa3BUTHE
9KOJIOTUU
MeTobl HKOIOTHH.

JlaGopaTtopHnast pabota

51 «M3yueHue MeTo0B 0.5
JKOJIOTHYECKUX
HACCIICIOBAHMI»

5 3Ha4YeHHE 3KOJIOTHYECKUX
3HAHWH 19 YeJIoBeKa

53 Okonoruyeckue HakTopsl
AbuoTtrueckue GpaxkTopsl.

54 (axrop 0.5

CBeT KaK dKOJOTHYSCKUM




dakrop. JlabopaTopHas
pabota «BrIsiBiieHUe
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AlGuotnueckue GpakToOpHbI.
Temmnepatypa Kak
9KOJIOTHYECKUi (haKkTop.
JlaGopaTopHnas pabota
«Bp1saBiEHUE
MIPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPBI»

0.5

56

AbuoTtnueckue GpaxkTopsl.
BuiaxxHOCTB Kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTaAHMSD)

0.5

57

Cpenpl oouTanus
OpraHu3MOB

58

buonornueckne puTMbl

59

Kuznenusie GpopMmel
OpraHU3MOB

60

BuoTtnueckue akropsl




61

3HaueHne OMOTHYECKUX
B3aNMMOJCUCTBHI I
CyIIIECTBOBaHUS
OpPraHU3MOB B CpeJie
obuTanus

62

DKOJIOTUUECKUE
XapaKTePUCTUKU
TOTTYJISIITH

63

OcHOBHBIE ITOKa3aTeIn
HOHyJIfIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3pACTHAs U
MOJIOBAsi CTPYKTYpa

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISALIUA: POXKIAEMOCTB,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

65

DKOJIOTHYECKasi CTPYKTypa
nomyJaanuun

66

JlnHaMuKa nomyisinuu u eé€
perymsnus

67

Kpussie pocra
YUCIIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

68

DKoJoruvecKasi HAIIa
Buaa. Jlaboparopnas
pabota «IIpucnocobnenus

0.5




CEeMsIH paCTEeHUN K
pacceneHuIo»

Bun kak cucrema

69 .
MOMYJISALUNA
3aKOHOMEPHOCTH

70 MOBEICHUS U MUTPALIMI
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB
— OuoLEeHo3

7 DKocucTemMa Kak OTKPbITast
cucrtema
Kpyrosoport BemiecTs u

73 MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TIOKA3aTeNn
HKOCHUCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 H3meHeHus coo01ecT —
CYKLIECCUU
[IpupoaHbie 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
OKxocucreMsl MOpel U
OKEaHOB
[IpupoaHbie 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,

CTeneu, IMyCThIHb




79

AHTpPOIIOT€HHBIE
9KOCUCTEMBI

80

YpO0o3KOCHCTEMBI.
[TpakTuyeckas padora
«M3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHUpOBaHUSI OCHOBHBIX
B3aMMO/JICUCTBUN
OpPTaHU3MOB B 3KOCHCTEMAX

82

MexaHu3mbl BO3ICUCTBUA
3arpsI3HEHUI PA3HBIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OPraHU3MEHHOM,
MONYJISLIMOHHOM U
DKOCUCTEMHOM YPOBHSX

83

buochepa —
oOuienyiaHeTapHas
o0oouka 3emin

84

Vuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS Onochepbl

86

KpyroBopots! BeniecTs u
OMOreOXMMHUYECKHE [IUKITBI

87

3oHanbHOCTH OHochepsl.




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OMochepsl

89

DKOJIOTHYECKHUE KpU3HUCBhI U
HUX ITPUYHUHBI

90

BosaelictBue uenoBeka Ha
ouochepy

91

AHTpPOIIOT€HHOE
BO3/ICHCTBHE HA
pacTUTENBHBIN U
SKMBOTHBIN MUP

92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHIIUIIBI
YCTOMYHMBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MIPUPOJIbI

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOrTYECKOr0
pazHooOpaszus 3emin

95

O06o061IeHne o Teme
«MuKpO3BOTIOIUA U €€
pE3yIbTaThI»

96

O6o00611eHMe IO TeMe
«MaxkpodBoronus u €
pe3yIbTaThD»

97

O000I11IEHNE 10 TEME




«Ipoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJIE»

O06o06mIeHne o Teme
98 «IIpoucxoxaenue 1
YeIIOBEKa — aHTPOIIOTEHE3)

O000111EeHME 110 TEME
«IKOJIOTHS — HAyKa O
99 Y 1

B3aUMOOTHOIIECHUSAX
OpPTaHU3MOBY

O00011IeHNE TT0 TEME
100 «OpraHusMsl U cpena 1
oOuTaHus»

O0001IeHNE IO TEME
101 «IKOJIOTHS BUIOB U 1
MO YJIALIAN»

O00011IEHNE TT0 TEME

102 | «buocdepa — rnodanapHas 1
IKOCUCTEMA»
OBUIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buosnorus. buonornueckue cucTeMbl U MPOLIECCHI; YTayOJIeHHOE 00yUeHue,
10 xnmacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ orpaHUYCHHON
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

* buonorus. buonornueckue cucTeMbl U IPOLIECCHI; YTITyOIeHHOE 00yUYeHueE,

11 xnacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ orpaHUYCHHON

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

3axapoB B.b. buonorusa. O6mias 6uosnorus. 10 kinacc: yriayOJaeHHBIN ypOBEHb:
yueonuk/B.b.3axapos, C.I'. MamonToB. H.U.Conun, E.T.3axapBa; mox pen.
B.b.3axaposa. - 10 u3z., crep.- Mocksa: [Ipocsemenue, 2022.-351c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas snektponHas mkoia. resh.edu.ru. ...

VYuu. py. ...

MockoBckas 35ekTpoHHas mkosa uchebnik.mos.ru/catalogue. Bugeoypoku u
CIICHApUHU YPOKOB.

Jlexropuym www.lektorium.tv. ...

HuTepHeT ypok interneturok.ru. ...

SAxnacc yaklass.ru. ...

[Tnomanka OGpazoBaTenpHOTO HIeHTpa «Cupuycy (edu.
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