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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeametry "buonorus" (manee - 6uomorus) Ha
YpOBHE CpeiHero o01iero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, OI'OC COO, Konneniuu mnpenojaBaHus yu4eOHOTO IMpeaMeTa
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yriayonénnoro ypoBHs uzyudenus (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 crtocoooM audpepeHimanuu o0ydeHus Ha ypOBHE CpeiHero oOI1ero
o0pa3oBaHMsl M MPU3BAaHbI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHUM OOIIUM, CpEeAHUM MPOo(EeCCUOHATBHBIM W  BBICIIUM
oOpazoBanueM. B To jxe BpeMs KaxkAbli U3 3TUX YUEOHBIX MPEIMETOB JOHKEH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopUeHTaIUEH
oOydJaronmxcsi W CTUMYJUPOBAaHUEM MHTEpeca K KOHKPETHOM o0O0JacTu
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEAUIMHON, JKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueb6HOMY mnpeametry "buonorus” ga€T mpeacTtaBieHHE O
IeIW W 3a7a4yax u3ydeHus yuyeOHoro npeamera «buonorus» Ha yriayOnéHHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pachlpeejieHHe IO Kiaccam,
PEKOMEHJIYeT IMOCJEA0BATEIbHOCTh U3YYCHHUS] y4eOHOTO MaTepualia ¢ yuéTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU Y4e€OHOTO MpoIecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
pean30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C H3y4YEHHUEM OHMOJIOTUU HA YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Omarogaps dYemMy MpOCMaTpUBACTCS
HANPaBJICHHOCTh Ha TOCJENYIONIee pAa3BUTHE OWOJIOTMUYECKUX 3HAHUMH,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTO OTHOIICHUS K OKpYKalIllew mpupojaHoil cpeae. B
porpamMme Mo OMOJIOTHUM TaKKe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeameTa
«buonorus» B peammzanuu TpeboBanuit PI'OC COO Kk IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaraM OOYy4YEeHHS U B
(GbopMHpPOBAaHNK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEIHLHOCTH
0o0y4Jaronuxcsi M0 OCBOCHUIO COJEp>KaHUsI OMOJIOTMYECKOr0 OOpa3oBaHUsSI Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

VYuebubiit  mpeamer «bwomorus» Ha  ypoBHE CpeAHEro  OOIIEero
oOpa3oBaHHs  3aBepiiaeT OWOJOTHMYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPUEHTHUPOBAH Ha PACHIMPEHHUE U YriayOJeHue 3HAHUN OOYyJaronIuXCsl O )KHUBOM
IPUPOJEC, OCHOBAX MOJEKYJISIPHOW W KJIETOYHON OHOJIOTHH, YMOPUOJIOTHH H
OMONIOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMH, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHOoro mpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYarONIUXCs K MOCIEAYIOMIEMY TOTyYCHHUIO
Owonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
npodecCHoHaIbHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUs COCTaBJISET
cucteMa OMOJIOTHYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YYCHUH 00yUYarOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX pa3/esioB OWOJIOTMM 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 BKJIIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU M3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3allUU, BOJIOIMH OPraHUYeCKOTro MUpa
Ha 3emJie, COXpaHEHHs] OUOJIOTMYECKOro pa3HooOpas3usi miaHerbl. Tak, B 10
KJIacC€ M3Y4yaloTCs OCHOBBI  MOJICKYJSIPHOW M KIJIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJOTUU U
CUHTETUYECKON OHWOJOTHUH, aKTYaJu3UpyITCSd 3HAHUA OOYyYalolUXCs 10
0oTaHUKe, 300JI0TMH, aHaToMuH, (Qusuonorun uyenoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOuniii npenmer «buonorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOy4JaronMMucss OHOJOTUYECKUX TEOPUH M 3aKOHOB, WJEH, MPUHIIMIIOB U
paBui, JIKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOECHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX KJIETKU, OpraHu3Ma,
MOMYJISIUU, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCJICIOBAHUAX B  OHOJOTMM, TMPUKIAAHBIX  aCHEKTax
Ouonornueckux 3HaHuUW. [l pa3BUTHA W TNOJJEpKaHUS  HUHTEpeca
oOydaroruxcst K  OWOJOTMM  Hapsgy CO  3HAYUTENIBHBIM  00BEMOM
TCOPCTUYECKOr0 Marepuana B COICPXKAHUM IMPOTPAaMMbl IO  OHOJIOTHH
PELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBIICHHSI M Pa3BUTHS TOM HIIH
WHOUM 0051acTH OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yuyeOHoOro mnpenmera «buonorus» Ha yriayOaéHHOM
ypOBHE —  OBJAJeHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM ~ OpraHW3allud  JKUBBIX CHCTEM pa3HOTO paHra u
prUOOpETeHNEe YMEHUM UCTIOIh30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHor obyacT TMPOodEeCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOW C
Ouonorven, WM K BHIOOPY Y4eOHOTO 3aBeJACHUS IS MPOJOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

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

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl OHOJOTWYECKUX 3HAHWM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBWjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTHHY MHpa; O CTPOCHHH, MHOTO0O00pa3uu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEeM (KJIeTKa, OpPTraHW3M, TOIMYJISIuUs, BUJ, OHOTEOIeHO3,
ouocdepa); O BBIIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE OOYyYalIIMXCA C METOJaMU TO3HAHUS >KHUBOW TPHUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OHOJIOTHH, SMOPHOJIOTMH W OWOJOTHUW pPa3BUTHsI, TEHETUKH U
CEJIKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,



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

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OMOJIOTHYECKYI0 MHPOPMAILIKIO; TOJIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBAThH CBSI3b MEXIY
pa3BUTHEM OWOJOTUU M COIUATBHO-3KOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJI0BeueCTBa; OIEHUBATH IOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOULIEHUIO K OKpY)Kalolel MPUpOIHON cpeje, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBaTH U  COOJIOJATh  MEPbI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJIa MTOBEJCHUS B IPUPOC
U oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
Ype3BbIYAMHBIX ~ CUTyallMsIX MNPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y OOYYalOlIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpoOIlecce 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJICIOBAHUSAMU B OMOJIOTHH, PEIIaeMbIMU €10 TPOoOJIeMaMH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTaHUE y O0YYArONINXCS IIEHHOCTHOTO OTHOIICHUS K JKMUBOU MPUPOJIC
B IIEJIOM M K OTIEIbHBIM €€ OOBeKTaM U SBJICHHUSAM; (OPMUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
NPUPOJIC; MHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00yJarolUMUCS KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOJICHUE MPaBUII TOBEACHHUS B IMPHUPOJIC, OXPAHbI
BUJIOB, JKOCHUCTEM, Ouochepbl), COXpaHEHMHM COOCTBEHHOTO 3J0pPOBbSI W
3I0POBbSl  OKpYXKaOMIMX  JiroAew  (coOmrojeHuss Mep  NpodUIAKTUKU
3a0oneBanuii,  obOecrmedyeHne  OE30MACHOCTH  JKM3HEACATEIBHOCTH 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
WHIVNBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX HAa U3y4deHUE 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 HAIPABJICHHOCTH Ha
POJOJDKEHHNE OMOJIOTMYECKOr0 O0pa3oBaHUsS B OPraHU3aIUsAX CPEIHETro
po(eCcCHOHaTBFHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTHM Ha YriayOlEHHOM
YPOBHE SBIISIETCSl MPOBEJEHUE JTA0OPATOPHBIX M MpaKkTHUeckux pador. Taxxke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWHM  MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX Pa0OT, TEMaTHKAa KOTOPBIX OMpENesieTCs YYUTeNIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHUI.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouoyiornu. buonormdyeckue Hayku M W3y4aeMble UMHU MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHHe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJOBEKa: MEAMIIMHE, CEIbCKOM
X0351CTBE, IPOMBILIJIEHHOCTH, OXPAaHE MPUPOIBI.

JeMoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mennens, B. U. Bepuanckuu, WU. I1. Ilasmos, U. W.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, @.
Kpuxk, 1. K. benses.

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

Tema 2. 7)KuBble cucTeMbI U UX M3YyYeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpIraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluy >KHUBBIX CHCTEM: MOJICKYJIAPHbIA, KJIETOYHBIM,
TKAaHEBbI, = OPraHU3MEHHBIA,  MOMYJSIIUOHHO-BUIOBOW,  SKOCHCTEMHBIN
(6uoreonenoTnueckuit), ouochepuseiid. Ilporneccrl, mpoucxoasIue B JKUBBIX
cuctemax. OCHOBHbBIC TPHU3HAKHU >KUBOro. JKU3Hb Kak (opma CyIiecTBOBaHUS
matepund. Hayku, wu3yyarommue >KUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3aluH.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcUCTeMaTu3auus, MertaaHaims3. [lonsatue o
3aBUCMMOW M HE3aBUCUMOW IrepemMeHHoW. [limaHupoBaHue sKCIEpUMEHTA.
[TocTanoBka u npoBepka runore3. Hynesas runotesa. [lorstue BoiOOpKU U e€
JIOCTOBEPHOCTh. Pa3dopoc B Omonornyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaToOB. [[pUUMHBI MCKaXEHUs PE3yJIbTAaTOB 3KCIIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuubr 1 cxembl: «OCHOBHBIC TPHU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHHU3alMMU KUBOU
npupoab», «CTpoeHne >XKMBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranmsMay, «buoreomnenos», «buocdepa», «MeTombt
W3yYECHUS )KUBOU MPUPOJIBI».

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

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
M3YUYEHHH )KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku



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

Meroabpl MOJEKYJISpHOM W  KJIETOYHOM OMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3nekTpodope3, METOJ MEYEHBIX aTOMOB, IUddepeHIraibHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposanHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

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

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOU OHOIOTHHU
(xpomatorpadusi, anekrpodopes, auddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4acThue B CTPYKTYpUPOBAHUHU
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHMOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buosormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTypbl  OCJIKOBON  MOJIEKYIIBI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHA,
yeTBEepTUYHAs CTPYKTyphl. JleHaTypanus. CsoiictBa 6enkoB. Knaccudukarms
6enkoB. buonornueckune GyHKIUN OENKOB. [IpuoHul.

VYrneBoasl.  MoHOcaxapuabl,  AuUcaxapuabl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmuUNA TIaH CTpOeHUST U (U3HKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, crepouibl. buonorunueckue
byakiuu aunuaoB. OO0IIMe CBOWCTBA OMOJIOTMYECKUX MEeMOpaH — TEKy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kuciotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunsl. [Ipuniun kommnementapHoctu. [lpasuino Yapradgda. Ctpykrypa
JIHK — nBoiinas crmpanb. MeCcTOHaXOXJICHHE W OHOJOTHYecKue (YHKIIUU
JHK. Buaer PHK. ®yuknun PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, UX PYHKITUU
B KieTke. /JIpyeue uyxneosuompugpocpamor (HT®D). CexBenupoBanme JIHK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouodpuznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNJEKCOS.
Komnviomepuwiii  Ouzatin  u  opeanuueckutl cummes OUOMONEKYL U UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



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

Huarpammel: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHBOM
npupozae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B KUBOUW IIPUPOCH.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BoJbI», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yraeBoaoBy», «CTpoeHHE MOJEKYNl JUNUI0B», «HykienHOBbIE KHUCIOTHIY,
«Ctpoenue Mosiekysibl 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: »yKapuoTHYecKass 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-KAJIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. DK30IUTO3.
Knerounass crenka. CTpykTypa W (QYHKIMU KIETOYHOW CTEHKH PACTEHUM,

rpu0oB.
Huronnasma. I{urozons. LluTockener. JIBMKEHME  IIUTOILUIA3MBL.
Opranouipl KJIETKH. OnHomeMOpaHHbIE OpPTraHOUIbI KJIETKU:

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)
SHJOIUIa3MaTHUeCKuil peTukynym. CekperopHast QpyHKIus anmnapata [ oibKu.
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, TUIACTUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumobuocenes  (K.C.
Mepeoickosckui, JI. Mapeynuc). Ctpoenue u (QyHKIIMM MHUTOXOHJIPUN H
riactu. [lepBuyHbie, BTOPUYHBIC U CIOKHBIE TUIACTU BT (POTOCHHTE3UPYIOITUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTBI, JICMKOIUIACTHI BBICHIMX PACTCHUM.

HememOpanubsie  opranowabl  kinetku  CTpoeHne ©u  (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 ¢pyHKuuU. AnepHsiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoiioKeHHe
XpoOMOCOM B HHTepda3HOM sijpe. Jyxpomamun u 2emepoxpomamur. benaxu
XpOMaTUHA — THUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHvili
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.

Jlaboparopuasi paGora «lI3ydyeHuwe CTpOEHHS KIETOK pa3IUYHBIX
OpraHU3MOB.

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

AccuMUIIALIUS U TUCCUMIUIALIMS — JIB€ CTOPOHBI MeTadoym3Ma. THIIbI
oOMeHa BeIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KHCIOpoaa B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOEeCIeUeHHe KIETKH: IMpEeBpaIlieHue
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATUBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M
nevictBuda. Kodepmentel. Otiuuus  ¢GepMEHTOB OT  HEOPTaHUYECKUX
KaTanu3aTopoB. beIKU-aKTHUBATOPbl U OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3IUYHBIX (PAKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll U okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOIUIaCTOB B
nporuecce GorocunTeza. CBetoBast 1 TeMHOBas ¢azbl. Domoovixanue, Cs., Cy- u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusnue
paznu4HbIX (AKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HaYeHUE (POTOCUHTE3A.

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

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpoaykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENH OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIM3 — OECKHCIOPOJHOE PACIHICTUICHUE
TJIFOKO3BI.

buonornyueckoe oOKMCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax OHOJOTHMYECKOTO  OKHCIeHUsA.  llukimnueckue  peakiuu.
OxkuciaurensbHoe (ochopuiipoBanne. uepeus MemMOPAHHO20 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmytecTra
a’poOHOr0 TyTH OOMEHa BEHIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
SHEPIreTUIECKOr0 OOMEHa.



JdeMoHCcTpanuu

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

Tabmuupr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUil OoOMen»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue JUIS
IPUTOTOBJICHHS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

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

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacHICIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKaX».

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBennass uHGoOpMAaIus U peajn3anus eé B KIeTKe

Peakunn wmaTpuuHOro cuHte3a. lIpUHIUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIMU:  KOMIUIEMEHTAPHOCTb, AHTUIIAPAIIIEIbHOCTD,
acuMMeTpuU4HOCTb. Co3peganue mampuunsvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.

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

Cogpemennvie npedcmasierus o cmpoenuu eeHos. Opranuzaius reHomMa y
POKApUOT U 3YKApUOT. Perynsanus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
onepoHa (®. Kako0, XK. MaHno). MonexynsapHvle Mmexanusmovl IKCNPeCccul 2eH08
y oykapuom. Ponb xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
O0OMEHHBIX MPOIECCOB B KJeTke. KileTouHbIl roMeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapa3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotiit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

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

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oOanHvlx. Hanomexnonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  yukyuu  benxos. Cnocobvt docmasxu
Jlekapcms.

JdemoHcTpanumn

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

Tabmuiel m  cxeMbl: «buocuHTE3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupycoy», «baktepuodarm.

IpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBIH HUKJ KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHUYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTHIECKUI ) TIEPUO bl UHTEP (DA3BI.

Marpuunseii cuate3 JIHK — perumkanus. [Ipunanuner permmkanun JIHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. Xpomocomsl. CTpoenue xpomocom. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapHOTHIl. JIAIUIOMTHBIN 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 Mmutotnueckoro nukia kietku. [Iporpammupyemas KiieTouHas
rubesp — arnomnTos.

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

JdeMoHCcTpanuu

Tabnuubl 1 cxeMmbl: «KU3HEHHBIN HHUKN KIETKU», «Mutody, «Ctpoenue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHTto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «l3yueHne XpoOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi padora «HaOmionenue wmmuTO3a B KIETKAX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUS UM  JKUZHEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKIECTOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCTH, APYrue NpOoTUCThI. KOJIOHNaNbHbIE OpraHU3MBl.

B3auMocBs3p yacTeld MHOIOKJIETOYHOTO OpraHusma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAs,
MOKPOBHAs!, MPOBOASAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOCHHOCTH CTpPOCHMs, QYHKIMA 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 oprann3mMoB. Kapkac pactrenuii. CkesneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblld 1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBukeHne oOpraHu3MoB. JIBH)KEHHME OJHOKIJIETOYHBIX OPraHU3MOB:
aME&00oUTHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHNUE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTUHU. JIBH>)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTanue >kMBOTHBIX. BHYTpHUIOJIIOCTHOE
M BHYTPUKIETOYHOE MHIIEBApeHUE. I[luTaHue TMO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luieBapuTeNbHBIE — KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanue opranusmoB. Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixatenbHas
noBepxHOCTh. JKabepHoe u Jn€royHoe JbixaHue. JIpIxaHWe TO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perymsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEmIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BemIeCTB y KUBOTHBIX. KpOBEHOCHass cucreMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOparieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CokpaturtenbHble Bakyosid. Opranbl BeiaesieHus. Duibrpanus,
CeKpelrs MW O00paTHOE BcachblBaHME KAaK MEXaHU3Mbl pPaOOThI OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

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

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranu3Ma ot 6ose3nel. UmmyHHas cucrema venoBeka. Kierounslii u
rYMOpaJIbHBIA UMMYHUTET. BpoXkI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiIoHaIbHO-ceNekTuBHOr0 nMMmyHurera (I1. Dpnux, ©. M.
bepuer, C. ToueraBa). BocnanutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte W peryisius |y OpraHusMmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTe U peryisuus y
pactenuid. PocToBbIE BElIECTBA U UX 3HAYCHHUE.

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

['ymopanbpHas peryssnus U SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteM. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCITNY, «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocreitmme», «Opranbl BETKOBBIX PACTCHUI,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeTOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cUCTEMay,
«BbrgenurenbHas cucremay, « HIOKPUHHAsA cUcTeMay, «CTPOECHHUE MBI,
«Ammynurer», «KumeynonosoctHeie»y, «(Cxema MNHUTaHUS  PACTCHUI»,
«KpoBEHOCHbIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpo€HHE THUAPBI»,



«Crtpoenue mnanapumn», « BHyTpeHHEe CTpOECHHE N0XKIEBOro uepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssrymku», «HepBHas ~cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOTIPENapaThl 0JIHOKIETOUYHbIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacllerieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHUE HJisi JEMOHCTPAllMU OIBITOB IO W3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JAbIXaTEIbHbIX JBUXEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIXY.

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

Tema 10. PazMmHoOkeHHE M pa3BUTHE OPraHU3MOB

dopMbI pa3MHOMKEHHUSI OPraHU3MOB: Oecrojioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmuoxxenue. [lonoBeie KieTKU, uinu rameTsl. Meito3. Ctaguu
Mmerio3a. [loBenenne xpomocoM B Mmeno3e. KpoccuHroep. buonormueckuii
CMBICJI M€103a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. [lomoBbIe
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBBIX KIETOK.

Omo0oTBOpeHHEe M AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
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  Opob/ieHue.
bracmyna, munwer 6nacmyn. OcoOeHHOCTH JPOOJEHUS MIIEKOMUTAIOIINX.
3apopIieBble JUCTKU (TracTpyJsisalus). 3akiajJka OpPraHOB W TKaHEeW Wu3
3apOJIBIIIEBbIX JINCTKOB. B3anMHOEe BIMSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliiia (AMOpHOHATBFHAS MHAYKIHS). 3aKiIajiKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEpPapXU4YECKUX B3aMMOJECUCTBUM T'€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THMUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTaomOpuonaneHbiil niepuon. [Ipsamoe u
HempsiMoe pa3BuTue. PaszButume ¢ metamop]o3oM y OECMO3BOHOUHBIX U
MMO3BOHOYHBIX XUBOTHBIX. BHOJIOTMYECKOE 3HAYEHUE MPSMOr0 W HENPSIMOTO
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa )KMBOTHBIX. DaKTOPHI
pPEryJsiiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprosl oHToreHesa yenoeka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

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



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpazoBaHue
Y Pa3BUTUE CEMECHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupbr u cxembl: «BereratuBHOEe pazMHOKEHHE», « TUIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXEHHE XJIAaMUAOMOHAB», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Meunoszy, «XpoMocombl»,  «l'aMeToreHes»,
«CTpoeHue ANIEKIIETKN U CIIepMaTo3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MalCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue JArymkw», «J[BOHHOE OIIONOTBOPEHHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PacTECHUN,
«OKM3HEHHBI 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII IANIOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpEnaparhl SUIEKICTOK U
CIIEpPMATO30UI0B, MOJENb «L UK pa3BUTHS JIATYIIKH.

JlaGopaTtopnasi padora «l3ydeHHe CTpOEHHS TOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

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

JlaGopaTtopnass paGora «CTpoeHuUE OpPraHOB pPa3MHOXKEHUS 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 PA3BUTHHU
renetuku. Padotel H. K. Konerora, H. Y. BaBuioBa, A. H. beno3sepckoro, I
J1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W  CHUMBOJBL. |'OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTa, YUCTAsl JIMHUS, THOPHUIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKH: THUOPUIOIOTHYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuit, I'. [I. Kapneuenko, 0. A. ®uwimnuenko, 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. IlepBwiii 3akoH Mengenss — 3aKoH

eAMHO00pa3usi TUOPUIIOB TMEPBOrO TMOKoJeHUs. [IpaBmiio JOMUHUpPOBAHMS.
Bropoii 3akoH MeHnens — 3aKOH pacuienyieHusl Tpu3HakoB. L{urtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacienoBaHus. Paciienienre npu3HakoB Py HENOJIHOM JOMUHUPOBAHHH.
HuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKOH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuenienHoe  HaciefgoBaHue npusHakoB. PabGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE T'€HOB, HAPYLICHHUE CLEIUICHUS MEXIY TEHaMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBIA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoMm. HacnegoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

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

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHUMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpOOHMOM». ['eHeThyeckue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIeICTBEHHON HH(OpMaIlUK B TOKOJICHUSX KJIETOK U
OPraHUu3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akOH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemnomHoe
JTOMUHUpOBaHUE», «CIIETUVICHHOE HACJeI0BaHWE MPHU3HAKOB y JPO30(HUIb»,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum Ipo30Quiib»,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
ruOpUIOB TEPBOTO TMOKOJCHUS W PpACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBHCHUMOI'O HACJIEAOBAHUS IMPU3HAKOB, MOJEIb IS
JEMOHCTpPALlUK CUEILUICHHOTO HACJIEAOBAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jpo3oduinay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUA y IPO30(DUIBI».

IIpakTuyeckass padora «/I3ydueHue pe3ynbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE U KOJIMYECTBEHHBIC ITPU3HAKHU.
Byl 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(PUKAIUOHHON N3MEHYUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsBoiicTBa T€HOTUITNUYECKOU
W3MEHYMBOCTH. BHABI T'€HOTHIIMYECKOH W3MEHUYMBOCTH: KOMOMHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTU. POJIb KOMOWHATUBHON W3MEHYMBOCTH B
CO3JIaHUM TeHETHYECKOTO Pa3HOOOpasus B Ipeeiax OJHOTO BHIA.

MyTanmoHHas U3MEHYHUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MYyTaluMU. SJepHblEe W
UUToIIa3MaTuyeckue Myrtanuu. (CoMaTUYeCKMe ¢ TOJIOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HA OPraHU3MBL.



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

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMUYecKux @axkmopos 6
Hac1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Meinosy,
«OmnonorBopenue», «l'eHeTHYecKUe 3a00JIeBaHUS  4YellOBeKa», «Bumisl
MYTaIAN.

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

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALUOHHON u3MeHUuBOCTU. [locTpoeHHne BapHaIlMOHHOTO psjia |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. Mex1yHapoaHas mporpaMmma MCCIE€IOBaHHS T€HOMa
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YEeJIOBEKa: TIEeHEaJIOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a0o0JeBaHUS  4YeNOBEKAa. [ eHHbIE U
XpOMOCOMHBIE  ©OOJIe3HH  4YeloBeka. bone3sHm ¢ HAcleJICTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
PEIOTBPAIICHUH U JICYCHUH TeHEeTHUEeCKUX 3a0o0JieBaHMM YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TOBBIINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
duznueckoMy W XUMHYECKOMY  3arpsi3HCHHUIO  OKPYXKAIolled  Cpejbl.
I'eneTnyeckas npeapacnooKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

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

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3MoB

JlomecTuKanus U CelIeKIUs. 3apOXkKIACHUE CEIEKIUU W JTOMECTUKAIIUH.
Yyenue H. WM. BaBuwmoBa o IleHTpax mpoMCXOXIEHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. PoJpb celekunu B CO3/1aHUU COPTOB PACTEHUM U NOPOJ
#&UBOTHbIX. CopT, mopoaa, IMITaMM. 3aKOH TOMOJIOTMYECKHUX pPSJIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue A
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paOoThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHMY C TIOMOIIBIO OIICHKHU
¢dbeHoTHNma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIIIbio aHanm3a JIHK.

HckyccTBEeHHBIW  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOM  paboThl.
PagnanvoHHbII W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHME F€HOMHOTO PEAaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 1i1s monmyuenus ucxonHoro martepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUTUIOU]IOB. BuyTtpusugoBas TUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAWHT. HepoacTBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudbpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPHUIIOB. [IOCTMIKEHHMS CEJIEKIUH PACTEHUH U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PaCTCHUI
U HUX JUKUX pOJMYEH s CO3JaHMsl HOBBIX COPTOB U THUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pPecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIIO8bLX
HCUBOMHBIX 8 YeNAX YIYUUIeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NEPedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

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

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpas3us
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEICTBEHHOU
U3MEHUUBOCTHY», «MeTonpl cenekuum», «OTmanéHHas THOpUAN3ALUDY,
«MyTtarenes».

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

JlabopaTopHas padora «/3yueHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeussi «OCHOBHBIE METOAbl M JOCTUKEHUS CEJIEKIMU PACTEHUUM U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENFHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTUHU, — KJIETOYHBIE M TKAHEBBIC
KYJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagulMOHHAas
OMOTEXHOJIOTHS: XJIeOOoNeueHne, TMOMyUYeHUe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOIOTHYECKUX
TexHoJsoruii. [Ipon3BoacTBO OenKka, aAMUHOKHUCIIOT U BATAMUHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LEJICHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBaHHS TE€HOMOB C LEJIBK IIOJYy4YEHUs OPraHU3MOB M HX
KOMITOHEHTOB, COJIEpXKAIlIUX HE BCTPEUAIOIINECS B MIPUPOJIE OMOCUHTETUYECKHE
MyTH.

Knerounas naxxenepus. MeToasl KyJIbTypbl KIETOK U TKaHEW PACTECHUU U
KUBOTHBIX. KpuoOanku. Comartuueckass THOpUAM3AIMA W COMATHYECKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHuil. [lonyyenue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 MeduyuHe. VICKYCCTBEHHOE OILIOIOTBOPEHHE.
PexoHCTpyKkIHMs ~ SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIUTAHTAILIMH SIJIEP KIETOK. TexHonocuu 0300po6ienuss, KyIibmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYD.

XpoOMOCOMHass W Te€HHasl HHXeHepus. VICKyCCTBEHHBI CHHTE3 IeHa M
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTUKEHUSIT W TIEPCIIEKTUBBI XPOMOCOMHOM W TE€HHOM
WHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MHXKECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHaIu3, TEHOIICHTPUYECKUM aHaju3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSAHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprertHas tepamus paka. 3D-OuowmHxeHepus s
pa3paboTku GyHAAMEHTAIBHBIX OCHOB MEIMUIIMHCKMX TEXHOJOTHUM, CO3JTaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBAHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtaHoBIeHHE MOJICKYISPHBIX MEXaHU3MOB
dbynknuonupoanus PHK-conmepkanux  BHUpPYCOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuuel W CXEMBL: «/cnonpb30BaHUE ~ MUKPOOPraHU3MOB B
MPOMBIIIJIEHHOM  MOpou3BojACTBe», «Kiietounas wuHxeHepus», «l['eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

Jkckypceusi «bUOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJIUTENBHAS CHIIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)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.

JIBmxkyme cuibsl  SBoionuu  BunoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh PAa3MHOKEHHSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHUYHUBOCTD,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTI). Heittpanphas
Teopust dBoJtou. CoBpeMEHHasi JBOJIOIMOHHAS OHOJIOTHS. 3HAa4YCHUE
ABOJIIOIMOHHOM TeopuH B (OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTUHbI
MUpa.

JdemoHcTpauumn

[ToptpeTtsi: Apuctorens, K. JIunnen, 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. JlunHuero)y,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NpUCTOCOOJIeHnt y pacTeHuil U >kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mapuipyra nyrewmectsus Y. Jlapsuna», «Haxonkm Y. Jlapunay», «Dopmsl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTe», «llopoapl moOMammHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «CxemMa COOTHOIIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsiuuss Kak »3JeMeHTapHas eauHuua jsBodtound. CoOBpEMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TOIMYJISAIUH.



N3menenne reHoOHIAa MONYJIALMH KaK SJIEMEHTAPHOE SBOJIIOIMOHHOE
ABJICHHE. 3aKOH TeHeThuueckoro paBHoBecus Jx. Xapnu, B. BaitnOepra.

DOneMeHTapHble (akTOpbl (ABMKYIIHME CHUIIbI) 3BOJIIONUHU. MyTallMOHHBIH
npouecc. KomOunatuBHass wu3MeHYUMBOCTh. [lpeiid TreHoB — cioydaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelnss. Ipgexm Oymuliounoeo eopaviuika. CHuUdCeHue 2eHemuyecko2o
pasnooopazus: npudunsl u cieocmesus. Ilpossenenue s¢hpexma opeiigha 2enos 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M30msMmus  MOMYJISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoIoru4ecKast (pernpoyKTUBHAs ).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOTO OTOOpa: JBWXKYUIUH, CTaOWIM3UPYIOIINMA, pa3pbIBAIOLINI
(m3pynTuBHbIN). [lomoBoM 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COIIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE  TPUCHOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3bl U
UAM0A 1N TAllKH. [Tpumepsl IPUCTIOCOOJICHU I y OpraHu3MOB:
Mopdomnoruyeckue, (UHOJOTUUECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHMS: aJJI0NaTpUUIECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTenbHOCTh IBOIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Pons »BomonMoHHONW OWONOTMU B Ppa3paOOTKE HAYYHBIX METOJI0B
coxpaHeHusi OnopazHooOpazus. MUKPOIBOMIONMSA U KOABOJIIOIMS MMapa3UuTOB U
uX Xo3sieB. MexaHusmbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
croco0Obl OOPHOBI ¢ HEH.

JemoHcTpanuu

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUUBOCTHY, «llomynsimonHas
CTpyKTypa BuzIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBWKyIIMEe CHJIBI  DBOJIONMUMY, «OJKOJOTUYECKAS] W3OJSAIUS  TOMYJISIHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON |
JUCTBEHHHUIIBI aypckoity, «IlomynsiimoHHbIe BOJHBI YHCIEHHOCTH XWUITHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAaycTpuanbHbli MenaHu3M», <«JKuUBbIE HCKOIIAEMBIEY,
«ITokpoBHUTENBbCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka
KUBOTHBIX»,  «Duznonornueckue  amanrtanum», «lIpucnocobieHHOCT
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa Buaa B mpupoae», «Cmocobbl  BHUA00Opa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JIAHIBIIIEN,
«IKOJOTUYECKOE BUA000pa30BaHUE BUIOB CUHUID), «ll0MUTIIIONIBI pacTeHU,
«KamycTHo-peneunblii THOPHITY.

O6opynoBanue: repOapuu pacTEeHWH, KOJJICKIIMM HACEKOMBIX, dYydela
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIOCOOJIECHUHN, yydena MTUIl U
3BEpeil pas3HbIX BUIOB, TepOapuu pacTeHUN OMU3KUX BHUIIOB, 0OPA30BABIIUXCS
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 »BomoIuu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Bumabl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YYECHHUS] HBONIONUHU. ['eHeTHUecKrue MEXaHU3Mbl HBOJIIOIMU OHTOrEHEe3a H
MOSIBJICHUSI DBOJIOIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PynmuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHYeCKHE  METOJAbl  U3YYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HSBOJOUMH. [IpuHyun cmeHsbl

@yHKYULl. Heob6patumoctb ABOJIIOLINH. AJnlanTuBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.
Tabmuubl U CXEMBI: «DWIOr€HETUYECKU  PAI  JIOIIAIN»,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creronedansy, «PUHUODUTHD,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHUOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX JKMUBOTHBIX», «l'OMOJIOTMUHBIE W AHAJIOTUYHBIE OPTaHBI»,
«PynmuMeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpBHl  dYelOBEKa U
muMnan3e», «l JaBHbIE HaMpaBJiICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

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

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HU Ha 3emuie

Hayunbple THMOTE3bI MPOUCXOXKICHUS >KU3HH Ha 3emsie. AOUOTEHE3 H
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apOXKICHUU  KU3HU
(kpearmonn3M). ['umore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnamwranuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOTHUSI.

OcHoBHBIE ~ 3Tambl  HEOpraHW4yeckou  sBomronuu.  [lnanerapHas
(reoyornueckas) IBOJIONUS. XHUMHYECKass SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHuueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OO6pazoBanue monumepoB u3 MoHoMmepoB. KoarepBatHas rtumoresa A. .
Onapuna, runore3a mnepBuuHOro OynpoHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emianm u Metonpl e€ u3yudeHus. Vckomaemble OpraHHYeCcKue
octatku. ['eoxpoHonorus u e€ wmetoasl. OTHOCHTENbHAas W aOCONIOTHAS
reoxpoHosiorusi. ['eoXpoHoJioruyeckast mKasa: 30Hbl, 3pbl, IEPUO/IbI, STOXU.



HauanbHble 3Tanbl opranndeckor 3Boironuu. [losBieHHE M ABOJIOIUS
NEPBBIX KIETOK. DBOJIOLMS MeTaboan3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHajor TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
IPOUCXOKIAECHUE BUPYCOB. [IpOMCXOXKIEHHE MHOTOKIETOYHBIX OPTaHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
PAaCTCHUH.

OcHOBHBIE ATallbl SBOJIOLUU KUBOTHOrO MUpa. OCHOBHbBIE apoMOp(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
MO3BOHOYHBIX. IIpoucxoxnaenue ambubuii u pentwimil. IIpoucxoxneHue
miekonuTaomux W nrui. [IpuHmun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKUX IpoLeccoB. 1losiBIeHMe U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJIOTHYECKUE KPU3UCHI pouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHWil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpas3ust Ha 3emiie.

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

JemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, /x. Xonnein, I'. Ménnep, C. Mumep, I'. FOpu.

Ta6muer u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «ITanbsl HEOpraHUYECKOU IBOIIOIUNY, «I €0XpOHOIOTNYECKas IIKaIay,
«HauvanpHble 9Tanmbl  OpraHuyecko sBojonum», «Cxema o00pa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAoOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemenHble pacTeHus’», «OpraHbl UIBETKOBBIX pacTeHuil», «Cxema
Pa3BUTHS JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmmey,
«Kumeunononoctueie», «Ilmockue depBu», «Unenucronorue», «PwIObI,
«3emHOBOMIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MiekomUTaIOIIUe,
«Pa3BuTHE KWU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN
ape», «Pa3zBurTHe KHW3HM B MNAJIEO30MCKOM 3pe», «Pa3BuTHe XU3HU B
Me3030HMCKOi 3pe», «Pa3BUTHE XKU3HH B KalWHO30MCKOM 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQ&XHBIC MIPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB,
KOJUICKIIMU WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yydelld NTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JaGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHUI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B IEPBUYHON aTMocdeper.

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

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckass  padora  «lM3yueHue  o0ocoOEHHOCTEH  CTPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

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

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIBCTBA CXOJICTBA YEJIOBEKA C YKUBOTHBIMU: CPABHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HOI0T0-OMOXMMUYECKHE,
noBegeHUeckue. OTau4usi 4YeNoBeKa OT KUBOTHBIX. lIpsMoxoxnaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

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

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTPOIOTeHe3a. PaHHMe YenoBekooOpa3Hbie 00E3bsIHbBI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEeIKH YEIOBEKOOOpPa3HbIX

00e3bsiH U JIoAiel. ABCTpPaJIONMUTEKU — JIBYHOTHE Tpenku mrojed. YUenoBek
yMEJNbI, TEPBbIE M3rOTOBICHUS OpyAUN Tpynaa. YUenoBek NpsIMOXOIAIIANA H
NEepBBIM BbIXOA JroAei 3a mpenensl Adpuku. YenoBek reipenbOeprckuit —
001U MpeoK HeaHAepTaTbLCKOro YelOBEKa M YelloBeKa pasyMHoro. Yemosek
HEaHJIEPTaJbCKUN KaK BUJ JIFOAECH XOJOJHOro Kiumara. YeaoBeK pa3yMHbIH
COBPEMEHHOI'0 THWIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenerrnka u majieoreHOMHUKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIE BOJHBI,
npeid reHoB, Murpaus u «3PGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bonbmume pacel: eBporeonaHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (PKBATOpUANbHASA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKkasi). BpeMs U myTH pacceleHus 4ejJoBeKa IO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacuU3Ma.
[Ipucnoco61eHHOCTh YeOBEKa K pPa3HbIM YCIOBUSM OKpYKAIOIIEH Cpelbl.
Brnusaue reorpaduueckord cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuruiMHapable  MeToAbl B (u3uYeckor  (OMOJIOTHYEeCcKOil)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS. ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YeJI0BEYECKHUX MOMyIsiiuid. buocommanbHble UCCIEA0BaHUS PUPOIBI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmuer u  cxeMbl: «MeToapl aHTPOMOJIOTHHY, «[ OJIOBHOH MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsiHB), «CKENeT YeloBeKa M CKEeJeT
muMIan3e», «PylIUMEHThl U aTaBU3MbD», «JIBIXKylIUE CUJIbI aHTPOIIOTEHE3a»,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenOBEK yMeEIbIin»,
«Yenosek mpaAMoOxomAIMN», «JleHHuCOBCkUM 4enoBek» «HeaHmepranbubDy,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

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

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckass pabora «/3yueHWe DSKOJOTUYECKUX  ajanTaiui
YEJIOBEKAY.

Tema 6. JDkoylorusi — HayKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIel cpeaou

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

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie W JabopaTopHble. MojaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHYECKON TPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBeprios, D. I'ekkens, A.
Tenciu, B. H. Cykau¢s.

Tabnuubl u cxeMmbl: «Pazgensl sxonoruny, «MeTobl aKosorumny», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  pabdora  «l3ydyeHue  METOJAOB  SKOJOTHUYECKHUX
VICCIIEIOBAHUIY.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckue  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHYECKHE,
anTpornorersbie. O0IIMe 3aKOHOMEPHOCTH JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. I[Hnpenrens, . Jlu6ux). TonepaHnTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojorumdeckuil (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH U KMBOTHBIX 1O OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoansM.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemriepaTypbl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAaHU3Mbl. JBPUTEPMHbIC
U CTEHOTEPMHbIE OPTaHU3MBI.

BrnaxxnocTts kak skonorumdeckuit ¢gakxrop. Ilpucmocobienus pacteHuil Kk
nmoiiep kaHuio BoHOTro Oamanca. Kiaccudukanuys pacTeHuil 0 OTHOIICHHUIO K
Boje. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
IyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMudeckue



0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. lIpucnocobiieHus OpraHu3MoB K
KU3HU B PA3HBIX Cpeax.

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

XKuznennsie Gopmel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuzHeHHsle QOpMBI  pacTeHHil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckue  daktoprl. Buabl  OMOTHYECKMX  B3aMMOJICHCTBUM:
KOHKYPEHI[USI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapasutusm,
KOOTIepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3ammopeicTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHre OMOTHMYECKUX B3aUMOJECHCTBUN JJIsl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[pyuHIIUIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«DuznonornuecKne ajanTaiuu >KUBOTHBIX», «Cpeabl 0OUTaHUSI OPTraHU3MOBY,
«buonoruueckue putMbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIC
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMaA
XBoitHOTO Jsecay, «llenu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypenmus», «Cumouosy», «KommeHncanuzmy.

O6opynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TCHEIIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  pPACTeHHs, repbapud U KOJUICKIUHU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMN PACTEHUN U KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopnasi padora «AHATOMUYECKHE OCOOCHHOCTHM pACTEHUU U3
Pa3HBIX MECT OOUTAHHS.

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 Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3pPACTHAsI U TIOJIOBAs CTPYKTYpa, POXKIAAEMOCTh, MIPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.



JKoJoruyeckass  CTpykrypa  nomyisiuuv.  OIleHKa  4YKMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyiasiuuu U €€ peryssiuus. buotnueckuii moTeHIuanl
nonyiasiuuu. MojaenupoBaHue JIUHAMUKWA —Tonyssiiuud.  KpuBble  pocta
YUCJICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi 4UCICHHOCTH
MONYJIANUN: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
Dkosoruueckue crpareruu BuaoB (- u K-crparerun).

[Tonstre 06 3Konornyeckoi Huie Buaa. Mectoooutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XaruumHcoHa. PazMepsl 3KOJIOTHYECKOU
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

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

3aKOHOMEPHOCTU TOBEJCHUS W MUTpalliid >KMBOTHBIX. buojgormdeckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: Ix. . XaT4ynHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MONyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyiasiuuu», «CKOPOCTh 3aceleHHUs TMOBEPXHOCTH 3€MJIM  Pa3IMuHBIMHU
opraHu3zmMammn», «Mojeinb skosiorndeckor Humu k. M. XaTuuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXITY
OpraHu3Mam# B OHOIIEHO3E.

Dxocucrema kak oTkpbitas cucrema (A. [x. Tencian). OyHKIIMOHATBHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKUE OJIOKU
skocucTeM. [louBBI M Wbl B 3KOcHcTeMaxX. KpyroBopoT BEHIECTB M MOTOK
SHEPTUH B SKOCUCTEME.

OcHoBHBIE  MOKa3aTelu »HKOCHUCTeMBbl. buomacca W OpOIyKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Uucel, OMOMACChI M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HarmnpaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W HUX IPUYMHBI. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopasznooOpazue #  TOJHOTA
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

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

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEXK1y aHTPOIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
dnopa u ¢dayna. Cunantponuszaius ropoickoil ¢ayHsl. buonmoruueckoe u
X035THCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B 2JKocucTeMaxX. Poav kackaonoeo s¢hghexma u  6udos-
30upuxkamopos (Knouesvix 6u008) 8 QyHKyuoHuposanuu 3kocucmem. llepenoc
SHEPrUM U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWUYHUBOCTD
OpPraHu3MOB, TMOMYJSIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanusmol  6030elicmeus.  3a2pA3HEHUNl  PA3SHLIX — MUNO8  HA
CcyOOpP2aAHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX, ~ OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubr u  cxembl: «CTpykTypa  OHoOlleHO3a», «DKocHCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemn mnuTaHus (macrOuIIHAs, ACTPUTHAA)Y,
«IKoJornyecKkas nupaMuia ducenn», «IKoJornueckas nmupamuaa 0uomMacchy,
«IKkojoruyeckas nupamuaa >Hepruny, «OOpa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «IKocHcTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M NOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypoosKOCHCTEM.

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

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

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

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

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

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmertanerapuas o6ojouka 3emiid, TJ€ CYIIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mnpencrabieHuit o O6uocdepe B Tpynmax 0.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepbr u eé
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaK TJ00aIbHOM »JKOCHCTeMbl. JluHaMHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepojaa, as3ora).
PutMudyHOCTS siBIICHHI 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 (QYHKIMS JKUBBIX CHCTEM, OIIEHKA WX PECypCHOro
NoTeHIHaIa U OMocepHbIX PYHKITUH.

JdemoHcTpanumn

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

Tabmuubr u cxemsl: «I'eochepst 3emany, «KpyroBopor azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJELH,
«KpyroBopoT Bojsl B ipupoie», «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 NPUHIUITBI YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOJIBI.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTO
pazHooOpasus 3emau. OOIMEe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCAa U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTne METOAOB MOHUTOPHHIA PAa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCe008aHUsI nepexo0a K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHou  dHepeemuke.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsl, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX U008 U IKOCUCTEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopvObvl ¢
buonospescoeHuamu. PekoHcmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsisHEHHE aTMochepbl», «3arpsi3HEeHue
ruapochepbl», «3arpssHeHue mouBb», «llapaukoBeiii 3ddexT», «Ocobo
OXpaHseMbIE IPUPOJHBIE TEPPUTOPUNY, «MOAENIN yIIPaBIIEMOr0 MUPay.
O6opynoBanue: ¢Gotorpaguu OXpaHsIEMbIX pPacTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon Oenepanuy, Kpacnoit KHUTH peruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'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 KIJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpAAUIUNA Ppa3BUTHA
OMOJIOTHYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMbL  O0YUYaIOIIUXCS
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa3OBaHUS, HaAIuuue
npasoCco3HaHUus SKOJOTUYECKON KYIbTYPhl, 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
OTHOLIEHUS K KyJIbTYPHOMY HACIEIHWI0 U TPAJULHSIM MHOTOHAIMOHAJIBHOIO
Hapoza Poccutickoit @enepanuu, 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) rpaKIaHCKOTO0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOM  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 IpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATH B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMH 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 NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBoM Kpail, cBOO PoauHy, CBOW SI3bIK U KYJIBTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OHOJOTHH, NMOHUMAHUS 3HAYEHUS OHOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPO/IBI, B AKU3HU YEJIOBEKA M COBPEMEHHOI0 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

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

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAsl CTETUKY 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  TUTaHWE, COOJIOJEHWE THUTMEHMYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUH W OTAbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHUMAHHWE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYaIUsAX, YTPOKAIOMIMX 370POBBIO U >KU3HU
JIIOJIEH;

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

6) Tpy10BOr0 BOCIIUTAHUS:

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

FOTOBHOCTh K aKTMBHOMW JEATEIBHOCTH TEXHOJIOTUYECKOM M COLMATBHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam NpodecCHOHATBHONW eSITebHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BBIOOD Oy ymieii mpodeccuu U peaan30BbIBaTh
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 AKOJOTMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEIICHUS;

CIIOCOOHOCTh HCITOJIb30BaTh TpHOOpETacMble TPH W3YYECHUU OWOJIOTHH
3HaHUA M yMEHHS TIPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBWJ TOBEACHUS B  IPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPHUHOCAIIUX Bped OKPYKaroIlIeH
IPUPOAHON CpeJie, YMEHHE TPOTHO3UPOBATh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJIEJICTBUSA NMPEANPUHUMAEMBIX ACUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYUE Pa3BUTOTO  OAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITa ACSATEIBHOCTU HSKOJOTUYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTHUI0O B TPAKTUYECKON  JIEATENHbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpelICcTBa
B3aMMOJICUCTBHS MEXTY JIFOJBMHU U TIO3HAHUS MUPA;

NOHUMaHUe crhenuuKy OHOJIOTMH KaK HayKd, OCO3HAaHHS €€ pojii B
(dbopMHpPOBaHMY PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MIPEICTaBIICHUS 00 OKpYKAIoIeM MUPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOIIlecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPoOsIeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE MPOOJIEMbl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX HKOJIOTHYECKUX MPOOIeM
U oOecrieueHHs] Tiepexoja K YCTOWYMBOMY DPa3BUTHIO, PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

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

MOHUMAHUE  CYIIHOCTH METOJOB  TIO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh IMOTy4YaeMble 3HAHUS IS



aHalu3a U OOBSICHEHUS SIBICHUMN OKPYXXaromero Mupa u nNpoucCxoJsauux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS AAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CaMOCTOSATEIBHO MCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO K UCCICAOBATCIILCKYIO ACATCIIbHOCT HHAUBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p&30BaHI/II-0 141
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ YYEOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMbIE s (OPMUPOBAHUS MHUPOBO33PEHUS
oOydaronmxcst  MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHBIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMAa, HAYYHBIM (PaKT, MPUHLMI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYrue);  yHHUBEpPCaJIbHbIE  ydeOHblE  JIEMCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHAIBHOM I'PAaMOTHOCTH M COLIMAJIIBHOM KOMIIETEHIIUU
0o0y4Jarommxcsi; CIOCOOHOCTh  OOYYarOIIUXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON IIPAKTHUKE.

B pesynabrate wu3ydeHuss OWONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOyuaronierocs OyAyT cQOpMHpPOBaHbI IO3HABATEJIbHbIE
YHUBEpCalbHble yuyeOHblE JEHCTBUSA, KOMMYHUKATUBHBIE YHHUBEPCAJIbHbIE
yueOHblE JEHCTBUSA, PEryJIsSTUBHbIE YHHUBEpCAIbHbIE Y4eOHbIE JEHCTBUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yabTaThl OCBOCHUSI MPOrPAMMBI CPEIHEr0 OOIIETO
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AEHCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JOTUYECKOTO MBILICHUS
(ananusa, cuHTE3a, CpaBHEHMS, Kiaccupukanuu, 000OIIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMYECKHX TOHSATUN (BBIIEIATh HMX XapaKTEpHbIE MPU3HAKH,
YCTaHABIIMBATh CBS3H C APYTUMHU MOHITHIMH);

OMpeNeNsaTh LeIN NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OMOJIOTMYECKWE TOHATUS MJid OObsICHEHUS (AKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKUE pACCYXACHUS (MHIYKTUBHbBIC, AECIYKTHUBHBIC, IO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTAaBJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MH(POPMAITMOHHBIX NCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJIHATH pabOTy B  YCIOBHSIX PEATBHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJIeTh  HaBBIKAMH  Y4€OHO-HCCIENOBATENbCKOM WM TPOCKTHOU
JCSATCNIbHOCTH, HAaBBIKAMH  pa3pelieHdss TpoOJieM, CIIOCOOHOCTRIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUISCKIX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB ITO3HAHUS;

UCTIONb30BaTh PA3JIMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUS, €r0 HMHTEPIpEeTaIuy, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX
CUTYaIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
TESATCIILHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJlH3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsM, OIECHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCUCTBYS B MPOPECCHOHAIBHYIO CPELLY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OMOJIOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(MOPMAIMIO PA3TMYHBIX BHJIOB W (OPM TIPEIACTABIICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEUHBOCTH;

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

MIPHOOPETaTh OMBIT MCIIOJIB30BaHMS WH(HOPMAITMOHHO-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-CHUMBOJIMYECKHE  CPEJCTBA
HaTJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallUM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WJIM JUCKYCCUU IO CYHIECTBY OOCYXIaeMOW TEMbl
(yMeHuMe 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB IUAJIOTA WU JUCKYCCHUH);

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

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTHX JIIOJIeH, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

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

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl TpH  pElIEHUH OHOJIOTMYECKOW  MpOOJIEMBI,
000CHOBBIBATh HEO0OXO0IUMOCTh MPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjeHa KOJJIEKTHBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTU, OPTraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA T10 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHHKAa KOMAaH/bl B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE IIOBEJIEHWE B PA3TMYHBIX
CUTYaIIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM I1I€JIEBBIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYILIECTBIATh  IMO3HABATEIbHYI)  JI€SITEIBbHOCT,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIHPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHHUM, UCIIOIb30BaTh MPUEMBI pedIICKCUH I OIIECHKH CUTYallMH, BBIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOEHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPHUEHTUPOBaHbI Ha OOecreueHHE
npopusbHOrO O0ydeHusi oOywarommxcss Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyueckue Ajig OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI IEUCTBHIA
[0 OCBOCHHIO, MHTEpHpETallMd ¢ MpeoOpa3OBaHUI0  3HAHWM, BUJbI
JEeSATEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHbIX, a TakKe€ B pEAJbHbIX JKU3HEHHBIX cHUTyauusx. lIpenMerHsie
pe3ynbTaThl MPEACTABICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOECHUSA y4yeOHOro mpeamera «buosorus» B
10 knacce nOJXHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KApTHUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPUPOJbI M pEHIeHuH MpodiieM paluuoOHAIbHOIO
OPUPOAOIIONB30BaHUSA, O BKJIAJE POCCUUCKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

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



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIEeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPHUH
(knmerouynast teopuss T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHocTtd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKICHUS  KYJIbTYPHBIX  pAacTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOT'O IMO3HAHUS, UCTOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAHHME, WU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHUH, >KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIoBeKa, OHOJIOTMUECKMX TMPOILIecCCOB: OOMEHa BelecTB (MeTaboau3M),
IpEeBpAIllCHUs] PHEPTUU, OpPOKEHHUS, aBTOTPO(GHOTO U TeTepOTPO(HOro THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVNBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, HCKYCCTBEHHOTO 0TOOpa;

YMEHHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMAAMH KIETKU U UX
GYHKIUSIMH, CTPOGHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSMHU, MEXKITY
opraHaMy M CHCTEMaMH OpPTaHOB Yy pPAaCTCHMi, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMH, MEXKIYy CHUCTEMaMU OPraHOB M MX (YHKIUAMH, MEXKIY dTalaMmu
oOMEHa BENIeCTB, JTalamMd KJIETOYHOTO IMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTalaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakropamu 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 MEXK]Y MCCIEAYEMbIMU OMOJIOTHYECKUMHU TMPOIECCaMU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

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

YMEHHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX HAKCIEPUMEHTATHLHBIMU
cpenctBamu, (popmMynupys Lelb MCCIENOBAaHUS, aHATU3UPOBATH IMOJTYyYEHHBIC
PE3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-UCCIIEOBATEIBCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOJUMON Ha 0a3e IMIKOJIBHBIX HAYyYHBIX OOIIECTB, U
MyOJUYHO  TMPEACTAaBIATh  TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(epeHIusIX;

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



OIJIOZAOTBOPEHUE, HAMPABIEHHOE U3MEHEHNE T€HOMAa U CO3JaHhe TPAHCTE€HHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOTrHUH,
BETEPUHAPHUH, CEITBCKOI0 XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsaTh
MO3HABATENIbHBII ~ MHTEpPEC, HANpaBICHHbIH HAa  OCO3HAHHBIM  BHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOIOJIKEHHE OUOIOrHYecKoro oO0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

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

c(hOpMHPOBAHHOCTh 3HAHMI O MECT€ M pOJIM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYyUHOUH
KapTUHBI MHpaA, B MO3HAHUU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npoOjiieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHATBHOTO
IPUPOAOIONL30BaHUd, U B (OPMHUPOBAHUU I[EHHOCTHOTO OTHOIIECHUS K
npupoe, 00IIEeCTBY, YETIOBEKY, O BKIIAJE POCCUICKUX U 3apYyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeJielieH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATAIONUX OMOJIOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapjieHUsX sBoitonuu, B.M.
Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecHs Jx. 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  METOJAaMH  HAy4YHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHUOJIOTHYECKUX HCCICAOBAHUSIX JKUBBIX OOBEKTOB H
AKOCUCTEM (OomHCcaHHe, U3MEpeHue, HaOI0JIeHHue, HKCIEPUMEHT), Crocobamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTATh CYIIECTBEHHBIC NPU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
KOCUCTEeM U Ouochepsl, CTAOUIU3UPYIONIETO, IBUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIaTPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHU JBOJIIOIMH, KPYroBOpPOTa BEIIECTB M TOTOKAa DSHEPIHH B
HKOCUCTEMAX;

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

YMEHUE  BBISBIATH  OTJIMYUTEIbHBICE TPU3HAKKH  JKUBBIX  CHUCTEM,
IIPUCIIOCOOJICHHOCTh BHUJIOB K Ccpejie 0OMTaHUs, AOMOTHYECKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [JIsi JOKa3aTeIhCTBa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJbI
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJI0BEUECTBA;



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

YMEHHE BBITIOJHATH JTAOOpPaTOPHBIEC U MPaKTUYECKHE pabOTHI, COOTIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

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

YMEHHE y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTMH ¥ MEIUIIMHE, TPOBOANMON Ha 0a3e IMKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  TIPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUSCKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bl W TEOPUU O TMPOUCXOXKICHUH >KU3HH,
YelloBeKa M YEJIOBEYCCKUX pac, O MPHYMHAX, TOCIEACTBHSIX M CIOCoOax
IpeIoTBpaIIeHHs T100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccuoHaIbHOM
NeSTEIbHOCTH B OOJAacCTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIL30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUHU, TICUXOJIOTHH, BETEPUHAPUHU, CETTHCKOTO XO3SICTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOPEeccCuu M
IPOJOJDKEHNE OMOJIOTMYECKOro O00pa3oBaHUs B OPraHMU3alUsAX CpPEIHEro
poeccuoHaIbHOTO u BBICIIIETO oOpazoBaHus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl

NMPOrpamMMbl padoThI padoThbI

1 buonorus kak Hayka 1

5 JKuBbI€ CHCTEMBI U UX )
U3y4eHue

3 buosnorust KieTku 2 0.5
Xumuueckas

4 10 1
OpraHu3aIus KJIEeTKU

5 Crpoenue u GpyHKIUU g 5
KIIETKU
OOMeH BelecTs 1

6 MIPEBPAITICHUE YHEPTUU 9 1
B KJIETKE
Hacnencreennasa

7 uHpOpManus U 9 0.5
peanm3anus €€ B KIIETKE
JKu3HeHHBINH KT

8 6 1
KJIETKH
Crpoenue u GpyHKIUU

9 17 1.5
OpraHU3MOB

10 PazmHoxenue u 8 1.5




pa3BUTHE OPTAaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
U3MEHUYUBOCTH
OpPTaHU3MOB
12 3aKOHOMEPHOCTH 10 !
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 )
U3MEHYUBOCTH
14 I'eneTrka yenoBeka 0.5
15 Cenexuusi OpraHu3MoB 1
buotexHonorus u
16 CUHTETHUYECKAS 4
Oouosiorus
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

3apoxaeHue u
pa3BUTHE
SBOJIIOIMOHHBIX
IPEJICTABICHHI B
OHOJIOrUH

MuxkposBodtonus u eé
pe3ynbTaThl

14

MakposBontonus 1 eé
pe3yJIbTaThl

[Ipoucxoxnaenue n
pa3BUTHE KU3HU HA
3emie

15

1.5

IIpoucxoxnenue
YEJI0BEKa —
AHTPOIIOTEHE3

10

DKojorus — Hayka o
B3aMMOOTHOUICHHSIX
OpraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenom

0.5




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

YACOB 110 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

Buomorus kak koMIjiekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO0 00IIecTBa

JKuBrle cucTeMBI U UX
CBOMCTBA

YPOBHCBaH opraHu3anusa
KHUBBIX CUCTCEM

HcTopust OTKpBITHS U
W3YYEHHUS KIETKU.
Knerounas reopus

Meronasl MOJIEKYIIIPHON U
KJIETOYHOM OHooruu.
[TpakTuyeckas padora
«3yyenune MeTo10B
KJIETOYHOU OMOJIOTUI
(xpomarorpadus,
anexTpodopes,
nuddepeHnuantbHoe
ueHtpudyruposanwue, [TLP)»

0.5




XMMHYECKUH COCTAB KJIIETKU

MuHepasbHbIe BEIIeCTBA
KJIETKH, UX OHOJIOrHYecKas
pOIb

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

0.5

CgoiicTBa, K1accupUKaIMS U
byHKIIMM OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKU — YIJICBOABI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

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

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uaTpuochaTel
(HT®D)




14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

15

Merozasl CTpYKTypHOHR
Ounonoruun

16

Tunel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapruoTHUECKOM
kietku. [Ipakrnyeckas
pabora «3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

HOBerHOCTHHﬁ arrapar
KIJICTKHU

19

OnHomeMOpaHHBIE
OpraHouJbl KJIETKH.
[TpakTnyeckas pabora
«3y4yeHue NBUKEHUS
LUATOIUIA3MBbI B
PACTUTENBHBIX KIETKAX»

0.5

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHHpI/II/I, IIJ1aCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
1 acijia3dmMojin3a B

0.5




PaCTUTCIIBHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Ctpoenue u GyHKIMH 1Ipa

23

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

0.5

24

AccumMuianusg u
JTUCCUMUIIALINS — JBE
CTOPOHBI META00IU3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHJIasbl WK
KaTajas3bl)»

25

DepMEHTaTUBHBIN XapaKkTep
peaKkuuii KJIETOYHOTO
MeTaboIr3Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacILeIUIeHHsl IEpOKCHa
BOZOPOJa B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKax»

26

benku-akTuBaTopsl ¥ OENIKU-
MHTHUOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dorocunTes

29

XemocunTes. JlabopatopHas
pabora «CpaBHeHUE
npoiieccoB (PoTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIEC OPTaHU3MBI.
Bunet Opoxenus.
JlaGopaTtopHnast pabota
«CpaBHEHHE MTPOLIECCOB
OpO’KEHMSI U ABIXaHHS»

31

A>pOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
obMeHa

32

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

33

Peakuyu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
MatpuuHbiid cuHTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousib pubocom B GrocunTe3e
Oenka

37

Opranuzanus reHoma y
MPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHHM3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycbl — BHEKJI€TOUYHbBIE
(OPMBI KU3HH H
00JMraTHbIC Mapa3uThL.
[TpakTuueckas pabota
«Co3znanre MOJIeNId BUPYCa

0.5

40

Bupycusle 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHui

41

HanotexHonoruu B
OMOJIOTHH U MCIUIINHEC

42

JKu3HeHHBIN UK KIETKH

43

Martpuusnsiii cunates JJHK

44

Xpomocomsl. JlabopaTtopHas
pabota «M3yuenue
XPOMOCOM Ha F'OTOBBIX
MHUKpOIpenaparax»

0.5

45

JleneHne KIEeTKU — MUTO3




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

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

47 Perymsmus ;xu3HEHHOTO
[UKJIA KIETOK

48 OpranusM Kaxk eJuHOE 11eJI0e
TkaHu pacTeHUN.

49 JlaGopaTtopHnast pabota
«M3y4yenue TkaHen 05
pacTeHuin»
TxaHu KWBOTHBIX U

50 yenoBeka. JlaboparopHas
pabora «M3ydyeHue TkaHen 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota
«/3yueHne opraHoB 0.5
I[BETKOBOT'O PACTECHUS

52 Ormopa Tella OpraHu3MoB

53 JIBuKeHne OpraHu3MoB

54 IIntanne opraHu3smMoB

55 [InTaHne MO3BOHOYHBIX

KHUBOTHBIX.




IInmeBapurenbHas cucTeMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

58 TpaHcnopr BewecTs y
OpPIraHU3MOB
KpoBeHocHas cucrema

59 MIO3BOHOYHBIX JKUBOTHBIX H
4eJoBeKa

60 Briienenue y opranuzMoB

61 3amuTa y OpraHu3MOB

62 HNmmyHHas cuctema
YeJIoBeKa

63 Paznpaxumocts
PETYISIHS Yy OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHCTEMaA
KUBOTHBIX U Y€JIOBEKa

65 @DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. O6pa3oBaHue

68 0.5

M pa3BUTHE ITIOJOBBIX KJICTOK.




JlaGopaTtopHnast pabora
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akazKa OpraHOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apOJIbIIEH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

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

0.5

73

Uctopus craHoBieHus 1
Pa3BUTHS TCHETHKHU KaK
HayKH

74

OCHOBHBIC TIOHSTHS U
CUMBOJTBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TeHETHUYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
Monorubpuanoe
CKpEIlMBaHHUE.
[TpakTuyeckas pabora
"N3yueHune pe3ynbTaToB
MOHOTUOPHUIHOTO

CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanu3upyroiiee
ckpemuBanue. Heronnoe
JOMHMHHUPOBAaHUE

78

JurnbpuaHoe cKpemmnBaHue.

[TpakTrueckas pabora
«3yueHune pe3ynbTaToB
TUTHUOPHUIHOTO
CKpEIIUBAHUS Y
JPO30(QHITBI»

0.5

79

[luTonoruyeckre OCHOBBI
JUTUOPUIHOTO
CKpEeLMBaHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB




81

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

82

I'eneTuka nona

83

I'eHOTHI KaK ILIENOCTHASA
CHCTEMA

84

['eHeTMuecKknii KOHTPOJIb
pa3BUTHS PaCTEHU,
’KUBOTHBIX U YE€JIOBEKa

85

M3MeHYMBOCTH IPU3HAKOB.
Buael n3meHunBOCTH

86

Moaudukarmonsas
N3MEHYUBOCTH

87

BapuanuoHHsli psag u
BapHUAIIMOHHAs KPUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYHUBOCTH. [locTpoenue
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOII»

0.5

88

I'enoTHnMUecKast
U3MEHYUBOCTb.
KomOunatuBHas
W3MEHYUBOCTD

89

MyranunonHas

0.5




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

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnUreHeTHKa 1
SMUIEeHOMHKA

91

I'eneTnka yemoBeKa.
[TpakTrueckas pabora
«CocraBiieHHE U aHAJIN3
POAOCIIOBHOM

0.5

92

MeTtoapl MEAUITMHCKO
T€HETUKH

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKHX 3a00J1eBaHHI
YyeJI0BEKa

94

OCHOBHbBIE TOHATHUS
cenekuuu. JlabopatopHas
pabota «/M3yueHue copToB
KYJBTYPHBIX pacTeHUH 1
HOPOJ] TIOMAIITHUX
KUBOTHBIX»

0.5




95

MeTobl CENEKIIMOHHON
pabotel. JlaboparopHas
pabota «3yueHue MeTo10B
CEJICKIIMH PACTCHHID»

0.5

96

JlocTukeHus CeJIEKIINU
pacTeHUM U KUBOTHBIX.
[TpakTueckas pabora

«lIpuBHBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TEHETHYECKUX PECYPCOB

98

buorexHonorus kak Hayka U
0Tpacib MPOU3BO/ICTBA.
[TpakTrueckas padota
«M3yueHue oObeKTOB
OMOTEXHOJIOTHM»

0.5

99

OcHOBHbIE HaNpaBICHUS
CUHTETUYECKOI OMOJIOruun

100

XpOMOCOMHAs M TeHHas
WHXXEHEPUS

101

Mennuunckue
OMOTEXHOJIOTUH

102

PesepBHBIi ypOK.
[ToBTOpenwue, 06001IIeHNE,
CHCTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB

102

135




[10 [TPOT'PAMME




11 KIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero U3YyYeHUS oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 OBotonnuoHHas teopus Y. 1
[apBuHa
JBrKyime cuiibl
2 3BOJIIOLMU BUIOB 110 Y. 1
HapBuny
bopn0a 3a cymecTBoBanue,
3 €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
dopMuUpoBaHUE
4 CHHTETUYECKOU TEOPUHU 1
ABOJIIOLUU
OTanbl H3BOIIOIUOHHOTO
npouecca:
5 P 1
MUKPO3BOJIIOLUSA U
MaKpO3BOJIFOLIUS
[Monmynsauus —
6 AIIeMEHTapHasl €IMHULIA 1
ABOJIFOIUHU
3aKOH r€HETHYECKOTO
7 1 0.5

paBHoBecus [x. Xapau, B.




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

DneMeHTapHbIE (PaKTOPHI
IBOJTIOLIUH

OddexT ocHOBaTEIS.
DddexT OyTHIIOIHOTO
TOPJIBIIITKA

10

Murpanuu. Uzomsuun
MO YJISALIAN:
reorpaguueckas,
OuoJioruyeckas

11

EcrecTBennsbIit oTO0p —
HarpasJsomui Gaxtop
HBOJIIOLIUN

12

[TomoBoii oT60p

13

[Tpucnoco0aeHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«3yuenue apomop¢o30B
Y UMO0AaNTalluN y
pacTeHHd U )KUBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOJICHUN y

0.5




OpPTaHHU3MOB:
Mophosiornueckue,
du3noIOrNUecKue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHUE.
JlaGopaTopHnas pabota
«[Ipucnocobenus
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3HOCTh

15

Bup, ero kpurepuu u
cTpykTypa. JlaboparopHas
paborta «CpaBHEHHE BUIOB
10 MOP(}OJIOTUIECKOMY
KPUTEPUIO»

0.5

16

CrpykTrypa B

17

Bunoobpa3oBanue kak
pe3ynbTaT
MHUKPOIBOTIOITUN

18

CBs3b MHKPO3BOJIIOLINHA U
SIUICMHUOJIOTHH

19

MaxkposBonronus.
[TaneoHnTonornyeckue
METO/IbI U3YYCHUS
HBOJIIOLIUU

20

Buoreorpaduueckue




MCTObI U3YUCHUS
9BOJIFOLIUH

21

OMOPHOJIOTHIECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekyispHo-
TCHETUYECKHCE,
OMOXHUMHUYECKHE U
MaTEMaTHYCCKHE METOIbI
W3YYEHHUS IBOJIIOIHH

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AnanTuBHas paguanysl.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunble runoressl
HpOI/ICXO)KZleHI/Iﬂ JKU3HU Ha
3emiie

26

JonayuHnsie
IIPEICTABIICHUS O
3apOKICHUH KU3HU

27

OCHOBHBIE TAIlbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unoTessl 3apoKICHUS




KHU3HHU

29

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

0.5

30

HauvanpHbIe Tars!
OPraHUYE€CKON 3BOJIIOIUU

31

3BOJ'IIOI_II/I$I 9YKapuoT

32

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

0.5

33

OCHOBHBIE dTAITBI
3BOJIIOIUH KUBOTHOTO
MUpa

34

OBOITIOLUS )KUBOTHBIX.
[TpakTrueckas padota
«M3ydyenne ocobeHHOCTEH
CTPOCHUA IO3BOHOYHBIX
JKUBOTHBIX)»

0.5

35

Pa3Butue xu3Hu Ha 3emiie




0 3paM U Mepuoiam

36

MaccoBble BBIMUpaHUS —
IKOJIOTMUYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEeHHBbIH
9KOJIOTHYECKHUM KPU3HC,
€ro 0COOEHHOCTH

38

COBpeMeHHaﬂ CHUCTCMa
OPraHu4YcCKOIro 1npouuioro

39

OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40

AHTpOII0JIOTHS — HayKa O
4eJI0BEKE

41

PazButne npencrasieHui o
IIPOUCXOXKIECHUN YeIIOBEKa

42

MecTo denoBeka B cCTEMe
OpPTaHHYECKOTO MHPA.
JlaGopaTtopHnast pabota
«M3ydyenne ocobeHHOCTEH
CTPOCHUSI CKeJleTa
YeNI0BEeKa, CBI3aHHBIX C
MPSIMOXOKIICHHEM)

0.5

43

JIBYOKyIIre CHITBI
AHTPOIIOTeHE3a

44

CooTHoIIEHNE




OMOJOTrMYECKUX U
COLMAIBHBIX (JaKTOPOB B
aHTPOIOTeHE3e

OCHOBHEBIE CTaaNH

45
aHTpOIIOreHe3a

46 ITaneoreneruka u
[MaJeOr€HOMUKA

47 DBOJIIOIHUS COBPEMEHHOTO
yeJIOBEKa
YenoBeueckue pachl.

48 [TpakTuueckas padora 05
«M3yueHune 3KOIO0THIECKIX '
amanTannil 4eI0BEKa»

49 MexIucuIuIMHapHbIe
METO/1bl aHTPOIIOJIOTUU

50 3apokJeHNe U pa3BUTHE
SKOJIOTUH
MeToabl 3K0JIOTHU.

JlaGopaTtopHnast pabota

51 «M3y4yeHne MeTo10B 05
3KOJIOTHYECKUX
HUCCIIECIOBAaHUN

59 3HayeHHE YKOJIOTHIECCKUX
3HAHWH 1 YeJIoBeKa

53 Dxosiorudeckue hakTopbl

54 AlGuotnueckue GakToOpHbI. 0.5




CBeT KakK 3KO0JIOTHYeCKuit
dakrop. JlabopaTopHas
pabora «BplsBiieHUE
MIPUCTIOCOOICHUI
OPTraHU3MOB K BIIUSTHHIO
CBETa»

55

AbuoTtndeckue (HaKTopsl.
Temmnepatypa Kak
9KOJIOTHYECKUi (haKkTop.
JlaGopaTtopHnas pabota
«BpIsBICHUE
MPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIEPATYPHI»

0.5

56

AOuoTtuyeckue (HaxTopsl.
BrnaxnocTs kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pasHBIX MECT OOUTaHMSD)

0.5

57

Cpenpl oouTanus
OpraHU3MOB

58

buonornueckne puTMbl

59

Kuznenusie Gopmsl
OpraHU3MOB




60

BuoTtnueckue hakropsr

61

3HaueHue OMOTHYECKUX
B3aNMMOJACUCTBHUI I
CYIIECTBOBAHUSA
OpraHu3MOB B Cpelie
oOHUTaHus

62

DKOJIOTUYECKUE
XapaKTePUCTUKU
MOTTYJISIITAH

63

OcCHOBHBIE TIOKa3aTeIH
HOMYJISILIMK: YUCIIEHHOCTbD,
IUIOTHOCTh, BO3pAacTHas U
H0JI0OBasi CTPYKTypa

64

OcHOBHBIE TTOKa3aTeIn
IIOIYJISALIUN: POXKIAEMOCTD,
MIPUPOCT, TEMI POCTA,
CMCpTHOCTb, MI/IFpaIII/II/I

65

DKOJIOTHYECKasi CTPYKTypa
MomyJasanuu

66

JluHaMuKa MOIyJISUU U €€
perymnsnus

67

Kpussie pocra
YHUCIEHHOCTHU NOIYJISALHNH.
KpuBble BbDKMBaHUSA

68

DKonorudeckas HUIIA
Buza. JlaboparopHas

0.5




pabota «IIpucmocobnaeHwms
CEMsIH pacTeHUN K
pacceneHuIo»

Bun kak cucrema

69 .
TOMYJIS A
3aKOHOMEPHOCTHU

70 MOBEJICHUS U MUTPAIHiA
KUBOTHBIX

7 Coo00111ecTBO OPraHu3MOB
— OuoLEeHOo3

79 DKocucTeMa Kak OTKpbITast
cucreMa
KpyroBoport BemiecTs u

73 IIOTOK DHEPTUU B
HKOCUCTEME

74 OcHoBHbIE TIOKa3aTeNN
HKOCHUCTEMBI

75 DKOJIOTUYECKHE TUPAMUJIbI

76 N3meHenus cooduiecTB —
CYKIIECCHH
[TpupoHbIE SKOCHCTEMBI.

77 DKOCHCTEMBI 03€p U peK.
OKocucTeMsl MOpel U
OKEaHOB

78 IIpupoaHbIE S3KOCUCTEMBI.

DKOCHUCTEMBI TYHJIP, JIECOB,




CTeneH, yCThIHb

79

AHTpOHOI‘eHHBIe
9KOCHCTCMBI

80

Ypb6osKoCcHCTEMBI.
[TpakTuyeckas padora
«M3y4eHue u onucaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHpPOBaHHS OCHOBHBIX
B3auMOJICUCTBUH
OpPraHU3MOB B IKOCUCTEMAX

82

MexaHU3MBbI BO3/ICHCTBHYSI
3arpsi3HEHUN pa3HbIX
THUIIOB Ha
CcyOOpraHu3MeHHOM,
OpPraHu3MEHHOM,
MOMyJIAIUOHHOM 1
OKOCUCTEMHOM YpPOBHSAX

83

buochepa —
oOmenmaneTapHas
o6oouka 3emiaun

84

Vuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHMS OHOChEpHI

86

KpyroBopoTs! BemecTs u




OMOr€OXNUMHUYECKHUE ITUKIIBI

87

30HaILHOCTH OHOChEPHI.
OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OMochepsl

89

OKOJIOTUYECKHE KPU3UCHI U
UX TIPUYUHBI

90

BosaelicTBue yenoBeka Ha
ouochepy

91

AHTpPONOTreHHOE
BO3JICHCTBUE HA
pacTUTENBHBIN U
JKUBOTHBIN MU

92

OxpanHa npupos!

93

OcHOBHBIC MMPUHIMIIBI
YCTOI\/'ILII/IBOI‘O pPa3BUTHA
YCJI0BCYCCTBA U ITPUPOAbL

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOTHYECKOTO
pazHooOpa3us 3emin

95

O6o00611eHMe IO TeMe
«MHUKpO3BOIIIOLUA U €€
pe3yIbTaThI»

96

O06o001eHue no Teme
«MaxkpodsBoronus u €




pe3yJIbTaThD)

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

O00011EeHME 110 TEME
98 «IIpoucxoxaenue
YeJIOBEKa — AaHTPOIIOTCHE3)

O00011IEHNE TT0 TEME
«OKO0JIOTHS — HayKa O
B3aMMOOTHOILIEHUSIX

99

OpPTaHU3MOBY

O0600I11IeHNE IO TEME
100 «Oprasusmel U cpena
o0OUTaHUS

O00011IEHNE TT0 TEME
101 «IKOJIOTHS BUIOB U
MO YJIALIAI»

O0001eHne no Teme
102 «buocdepa — rmodanpHas
HKOCHUCTEMA»

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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