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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeametry "buonorus" (manee - 6uomorus) Ha
YpOBHE CpeiHero olIiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Oeneparuny, ®I'OC COO, Konueniuu mnpenogaBaHus yuyeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro 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,
SIBJISIOTCS crtocoooM audpepeHimanun o0ydeHus Ha ypOBHE CpeiHero oOIero
o0pa3oBaHMsl W MPU3BAHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0IMM, CpeIHUM OOIHUM, CpeAHHUM MPO(EeCCUOHATBHBIM W  BBICIIUM
oOpazoBanueM. B To jxe BpeMsi KaxkIblid U3 ATUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIbHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopUeHTaIUEH
oOydJaronmmxcsi W CTUMYJUPOBAaHUEM MHTEpeca K KOHKPETHOM 00JacTu
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEAUIIMHONW, JKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMYy npeametry "buonorus" ga€T mpeacTtaBieHHE O
IeIW W 3a7a4ax 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 CBSI3€H, JIOTUKM Y4eOHOTO MmpoIiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro obOmiero oOpa3oBaHus, Omarogaps dYemMy MPOCMAaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYyIOIIee pPa3BUTHE OMOJIOTMUECKUX 3HAHUM,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOT0 OTHOIICHUS K OKpYKalIllew mpupojaHoil cpeae. B
IporpamMme Mo OMOJIOTUM TaKKe MOKa3aHbl BO3MOKHOCTH y4e€OHOTO IMpeaMeTa
«buonorus» B peanmmzanuu  TpeboBanuit PI'OC COO Kk IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaraM OOYy4YEeHHS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEILHOCTH
0Oy4Jaronuxcsi M0 OCBOCHUIO COJEPKaHUsSI OMOJIOTHYECKOT0 O0Opa3oBaHUS HA
YpOBHE cpesiHero o0iero o0opa3oBaHusl.

VYuebnpiii mpenmer «buonorus» Ha  ypoBHE CpEIHEro  OOIIEeTo
oOpa3oBaHHs  3aBepmiaeT OHWOJOTHYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPHEHTHUPOBAH Ha PACHIMPEHHUE U yriyOJeHue 3HAHUNA 00YyJaronIuXcsi O )KHBOU
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, YMOPHOJIOTHUU U
OMONIOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMU, OMOTEXHOJOTUU, IBOJIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHOoro mpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYarONIUXCsl K MOCIETYIOIIEMY TOTyYCHHUIO
Owonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsX CpPEIHETro
npodecCuoHabHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUs COCTaBJISIET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TPHU U3YICHUH 00YyUYarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3leioB OWOJOTMH HA YpPOBHE



OCHOBHOTO o0Imero oobpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJTY4YalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIIOYEHBI  OHOJIOTMYECKUE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, YBOJIIOIMN OPTaHUYECKOTO MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOTOo pa3HooOpas3usi muianetbl. Tak, B 10
KJIacC€ M3y4yaloTCs OCHOBBI MOJICKYJISIPHOW M KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTHUH, aKTYaJu3UpPYIOTCSd 3HAHUA OOYYalolUXCs IO
O0oTaHUKE, 300JI0TMH, aHaToMuH, (Qusuonorun uyenoBeka. B 11 kmacce
U3y4aroTcs SBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTMH U yuyeHue 0 ouocgepe.

VYyeOuniii npenmer «buonorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOy4JaronuMucss OHOJOTUYECKUX TEOPUH M 3aKOHOB, WJEH, MPUHIIUIIOB U
paBuil, JIEKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCJICIOBAHUAX B  OHOJIOTMM, TPHUKIAAHBIX  aCHEKTax
Ouonornueckux 3HaHuWW. [l pa3BUTHA W MOJJAEpKaHUS — WHTEpeca
oOydarormuxcst K  OWOJOTMM  Hapsiy CO  3HAYUTEIBHBIM  O0OBEMOM
TCOPCTUYECKOr0  Marepuaia B COICPXKAHUM TMPOTPaMMbl IO  OHOJIOTHH
PELYCMOTPEHO 3HAKOMCTBO C HCTOPHEHl CTAHOBJICHHSI U PasBUTHS TOM HIIH
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yuyeOHoOro mnpenmera «buonorus» Ha yriayOaéHHOM
YypOBHE —  OBJAJEHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pPa3HOTO paHra u
npruOOpEeTeHNEe YMEHUM UCTIOIh30BaTh 3TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHor obyacT TMPOodEeCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOW C
Ouonorvel, WM K BBHIOOPY Y4eOHOTO 3aBeACHUS IS  IPOJOJDKECHUS
O1oI0rMuecKoro o0pa3oBaHusl.

JlocTikenne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yriay0inEHHOM ypOBHE 00€CTIeYnBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

OCBOEHHE OOYyYaIOIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HAHUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSAX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M TpaBWjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOCHHH, MHOTO000pa3suu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEeM (KJIeTKa, OpPTraHW3M, TOIMYJISIuUs, BUJ, OHOTEOIeHO3,
ouocdepa); 0 BBIAIOIMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIICIOBAHUAX B
OMOJIOTHH;

O3HAKOMJICHHE OOYyYalIIMXCA C METOJaMU TO3HAHUS >KHUBOW TPHUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OMONIOTHH, 3MOPHOJIOTHH UM OHOJIOTUU DPA3BUTHS, TEHETHUKU U
CEJICKIINY, OWOTEXHOJOTMH W CHUHTETUYECKOHW OWOJOTHH, MaJICOHTOJIOTHH,



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

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OMOJIOTUYECKYIO MH(OPMALIMIO; MOJIB30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npobiieMaMu 4YeJ0BeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH MO
OTHOUIEHUIO K OKpYy)Karoulel MpUpOJIHON cpee, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATh  MEPbI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJIa MTOBEJCHUS B IPUPOC
u oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
Ype3BbIYAMHBIX  CUTYyallMsIX NPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIEC OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpOIlecCe 3HAKOMCTBA C BBIAAIONIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMH HCCJICIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMH €0 MpoOIeMaMH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEICHUS
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYAIONINXCS IIEHHOCTHOT'O OTHOIICHUS K JKMUBOU MPUPOJIC
B IEJIOM M K OTIEIbHBIM €€ O00BeKTaM U ABJICHUSIM; (opMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
IPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00y4arolUMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOOIIONH30BaHUU (COOIIOJICHUE MPABUJI TIOBEACHUS B TMPHUPOJIE, OXPaHbI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHWHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKAOMIMX  JioAew  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€30MMacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaroOmMMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOPECCHOHAIBHOMY CaMOOIPENEIICHNUI0, B COOTBETCTBUU C
WHIVNBUYyaJIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX Ha UW3y4deHUE OWOJOTHU Ha
yriyOJICHHOM YPOBHE cpeaHero oomero oopasoanus, cocrapiseT 204 Jaca: B
10 xnmacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHHSI OMOJIOTUN
OCYIIECTBIISIETCS C YYETOM CHEIU(DUKU €T0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3AlUSIX CPETHETO
MPOQECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOy4YeHMH OHOJOTHM Ha YriayOJEHHOM
YPOBHE SBIISIETCSl MPOBEJEHUE JTA0OPATOPHBIX M MpaKkTHUeckux pador. Taxxke
ydqacThe  OOyd4aromuxCsi B  BBINOJHEHWHM  MPOEKTHBIX W y4eOHO-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTHKAa KOTOPBIX OMPENEsieTCs YYUTeIeM 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 kKak Hayka

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

3HaueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsein, I'. Mennens, B. U. Bepuanckuu, W1. I1. Ilasmos, U. W.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

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

Tema 2. 7)KuBble cucTeMbI U UX U3Yy4YeHHUE

XKuBble cucTeMbl Kak mpeaMer u3ydeHusi omosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KHUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilporneccrl, mpoucxoasIue B JKUBBIX
cuctemax. OCHOBHbBIC MPHU3HAKHU >KUBOTO. JKU3Hb Kak (opma CyIecTBOBAHUS
marepuu. Hayku, wu3yyamomme >KUBBIE CUCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcUCTeMaTu3auus, MertaaHaims3. [lonsatue o
3aBUCMMOW M HE3aBUCUMOW ImepemMeHHOoW. [limaHupoBaHue >SKCIEpUMEHTA.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lorstue BoIOOpKU U e€
JOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJYYEHHBIX pE3yNbTaToB. [IpUUMHBI HCKAXKEHUS PE3YJIbTATOB IKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranmsMay, «buoreomnenos», «buocdepay, «MeTobt
W3yYECHUS )KUBOU MPUPOJIBI».

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

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
W3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buosorus KjieTKku



Knerka — cTpykTrypHO-QyHKIIMOHaNbHAA eauHuIA >KkuBoro. Hcropus
oTKphITHs 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, 35eKTpodope3, METOJ MEUEHBIX aTOMOB, TUddepeHIraibHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOU OMOIOTHHU
(xpomatorpadusi, anekrpodopes, auddepeHnransHoe 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, TETUIOPETYNIAINU. MUHEpabHbIE BEIIECTBA KIETKU, UX OHMOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMMHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTyphl  OCIKOBON  MOJIEKYIIBI.
[lepBuunast cTpykTypa Oenka, TENTUAHAs CBS3b. BTopuuyHas, TpeTU4Has,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparus. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUKA TIaH CTpOeHUS U (U3HKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIMN yriaeBOAOB.

Jlumuasl.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, cTepouibl. buonorundeckue
byskiuu aunuaoB. OO0IIMe CBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunst. [Tpunmun kommiementapHoctu. [Ipasmio Yapradgda. Ctpykrypa
JHK — nBoitHas cnupanb. MecToHaxoXJaeHne W OHOJIOTHMYeCKUEe (PYHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

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

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKMEe W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNJEKCOS.
Komnviomepuoiii  Ouzatin  u  opeanuueckutl cummes OUOMONEKYL U  UX
HEenpupooHbIX AHAN0208.

JemoHCcTpanumn



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

Huarpammel: «PacnpefieneHne XHMHYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIE.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJIb», «BellecTBa B COCTaBe OpraHnu3MoBy, «CTpoeHHe
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yIIeBoIOB», «CTpO€HHE MOJEKYJd JUNUaoB», «HyKIenHOBBIE KHUCIOTBDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

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

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

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYecKass W Mpokapuothuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

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

Crpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[lnazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), akTUBHBIN (TIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponumaemocts MmemOpanbl. Pabota
HATPUI-KAJIMEBOTr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Parornuro3. IK30IUTO3.
Knerounass crenka. CTpykTypa W (QYHKIIMH KJIETOYHOW CTEHKH PACTEHUH,

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

supomnazmarudeckas cetb (JI1C), anmapat [onbKu, TU30COMBI, HX CTPOCHUE
u (QyHKkIuu. B3anMocBsI3b OJHOMEMOpPAHHBIX OpPraHOUIOB KiIeTKH. CTpoeHwHe
TPaHYJSIPHOTO peTuKyinyma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ naakuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QyHKIus annapara [onbmxu.
Moougpuxayus 6enrxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCcTIOPT BeEIIECTB B KiIETKE. Bakyoiln pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTHUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QYHKIHUH MUTOXOHIPUN W
mactua. [lepBuyuHbie, BTOPUYHBIC U CJIOKHBIE TUTACTHU IBI (DOTOCUHTE3UPYIOMUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanusie  opranowabl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  [lpomescymounvie
Gunamenmol. MukpopuiaMeHTsl. AKmuHogvle MUKpopuiamernmsi. MpIIICUHbIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHuE U JBIDKCHHE OJKIYTUKOB W PECHUYCK.
MukpoTtpyOouku 1uTomiasmel.  LleHtpuons. berku, accoyuuposauHvie ¢
Muxkpoguramenmamu u Mukpompyoouxamu. Momopmwie 6enxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
u GyHKuuU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpOMOCOM B HUHTepha3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTUHA — THUCTOHBI. /[unamuka s0epHou 00010uYKU 6 mumosze. SoepHbill
MPAHCcnopm.

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

JdeMoHCcTpanuu

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

Tabmuupbl u cxembl: «CTpOCHHUE IYKAPUOTHUECKON KieTkn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

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

Jlaboparopnasi paGora «lI3ydyeHuwe CTpOEHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

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

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

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALIMS — JIB€ CTOPOHBI MeTadoym3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KuUcIopoia B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOECIeUeHHE KIIETKH: IMpeBpaliecHue
AT® B o00MmeHHBIX mporeccax. {DOEpMEHTATHBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonuzma. DepMeHTh, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevicteua. Kodepmentel. Otinuus  (QepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl W OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITUI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIeTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporecce porocunresa. CBeToBas u TeMHOBas (pa3bl. Domoodvixanue, Cs., Cy. u
CAM-munsvt  ¢pomocunmesa. IlpomyktuBHOCTh  (orocuHTe3a. Brusuue
paznu4HbIX (AaKTOPOB Ha CKOPOCThH (OTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A.

XEeMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTEPUH, KEIe300aKTepHH, CEpOOaAKTEPUH, BOIOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mbl. Buasr Opokenus. [IpomaykTel OpoxkeHUs U uX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Dramnbl HSHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIM3 — OECKHUCIOPOJHOE PACIHICTUICHUE
TJIFOKO3BI.

buonornyueckoe oOKMCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCiIeHHus.  Llukimuyeckue — peakmumu.
OxkuciaurensbHoe (ochopuiipoBanne. Iuepeus MemMOPaAHHO020 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmytecTra
a’poOHOTO MyTH OOMEHa BEHIeCTB IMepen aHa’poOHbIM. Dd(HEKTUBHOCTH
HHEPreTUUECKOro 0OMeHa.



JdeMoHCcTpanuu

[Toptpetsr: Jx. [Tpuctim, K. A. Tumupszes, C. H. Bunorpanckuid, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

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

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

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

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacHICIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGoOpMalLUs U peajin3anus eé B KiIeTKe

Peakunn wmaTpuuHOoro cuHte3a. lIpUHOUI ~KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanusaius HaciaeJACTBEHHOW HH(OpMAIIUU.
I'eneTnueckuii ko, ero cBorcrBa. Tpanckpunuus — MatpuuHblil cuare3 PHK.
[IpyHIMIOBI ~ TPAHCKPUIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIIAPAIIIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoawpoBanue amMuHOKUCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranuzaisi rTeHoMa y
MPOKApUOT U SYKAPUOT. Perynsaius akTHBHOCTH T€HOB Y TPOKapuoT. [ unoresa
oniepoHa (. XKako0, XK. Mano). Mozrexyaaprvie mexanusmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekieTouHble (QOpPMBI KHM3HHM M OOJMraTHBIC Iapa3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

Bupycubie 3aboneBanus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN],
COVID-19, conmanbHpie 1 MEIUIIMHCKHUE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oOanHvlx. Hanomexnonocuu 6 oOuonocuu u
meouyure.  Ilpoepammupyemvie  @ynkyuu 6eaxos. Cnocobvi 0ocmasKu
JleKapcme.

JdemoHcTpanuu

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

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

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MuTo3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN ) TIEPUOIBI UHTEP(DA3HI.

Marpnunbeii cunre3 JHK — penmmkanus. [Hpunoune! permmmkanun JJHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexannsm perukarnuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapUOTHUIl. JIAIIIOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBL.

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

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

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIbHAS TeHOMUKA. Mexanusmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emkay — ouounHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JemoHcTpanumn

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

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

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

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

Tema 9. CTpoenne u GQyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUS UM  JKU3HEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OJHOKJIETOYHBIC TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APYTrre NpOTUCTHI. KOJIOHWAIBHBIE OPTraHU3MBI.

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

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOJSIIAs, OCHOBHAsA, MexaHn4yeckas. OCOOEHHOCTH CTPOECHUS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUS, QYHKIUN U
PAacMoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

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

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyXHbIid 1 BHYTpeHHUI ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

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

[Iutanue opranu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTanue >kMBOTHBIX. BHYTpHUIOJIIOCTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOTO  TpakTa.  [luieBapuTenbHBIE — KEJE3bl.
[InmeBapuTenpHas CuCTEMa YEI0BEKA.



Jlpixanne opraHusmoB. Jlpixanue pacreHuil. JIpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenpHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M 4YEJOBEKA. OBOJIOUMOHHOE YCIIOXKHEHHE CTPOCHUS JETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cuHcTeMa 4YeloBeKa. MexaHu3m
BEHTWISIIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perymsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y XKUBOTHBIX. KpOBEHOCHass cucreMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
PaGoTa cepaua u e€ perynsus.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beigenenue y
#KUBOTHbIX. CoKpaTutenbHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpelrs MW 00paTHOE BCAachlBAaHME KaK MEXaHHU3Mbl paOOThl OpPraHoB
BbifieiieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIIBHOMN
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMUCTHI MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHH.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranusMa ot 6ose3nel. MmmyHnHas cucrema denoBeka. Kiierounsiii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KIoHaIbHO-cenekTuBHOrO nMMmyHuTera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBETHl OpraHu3MoB. Poiib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte W peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpraHu3MoB. Takcucel. Pa3gpaxumocTs U perynsuus y
pacteHuid. PocToBbIE BElECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIIOLNUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >XKMBOTHBIX. OTIEIbl TOJOBHOIO MO3Ta MO3BOHOYHBIX YKWBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas peryssnus U SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [ umoTtamamo-runoduzapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
BoJIOpociny, «baktepuny», «lIpocteitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeTOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cUCTEMay,
«BbrgenurenbHas cucremay, « DHIOKPUHHAsA cUcTeMay, «CTPOCHHE MBIIIIBDY,
«Mmmynurer», «KumeyHononoctHeie», «Cxema NUTaHUS  pPacTEHUI»,
«KpoBEHOCHbIE CHCTEMBbl TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHI»,



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

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpENnapaTbl TKAaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIAPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTrbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTpAIlMM TMOYBEHHOTO W BO3JIYIIHOTO THTAHUS
pacTeHuM, pacilerieHus Kpaxmana U OeNKOB ToJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHUE HJisi JEMOHCTpPAlMU OIBITOB IO W3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUN, MOJEIHU TOJIOBHOTO
MO3Tra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

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

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

DopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U
noyioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHWE, CHOPYJISALNS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3mHoxkenue. [lonoBeie KiIeTKH, Uau rametsl. Meio3. Craauu
Mmeirio3a. IloBenenne xpomocom B Mmeno3e. KpoccuHrosep. buonormueckuii
CMBICJI M€103a U MOJIOBOTO Iporiecca. Meio3 U ero MecTo B )KM3HEHHOM IIUKIIE
OpraHU3MOB.

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

OmooTBOpeHHEe W SMOPHOHAIIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3 2nasHvix npobdiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  Opob/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIONIUX.
3apopIleBble JUCTKU (racTpyJtisalus). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBIIEBbIX JINCTKOB. B3anMHOE BIMAHME YacTed pPa3BUBAIOLIETOCS
3apoppliiia (AMOpHOHATBHAS MHAYKIHS). 3aKiIa/Ka IJIaHa CTPOSHUS JKUBOTHOTO
KaK pe3yipTarT MEPApXUYECKUX B3aUMOJCHMCTBUUA TE€HOB. BiusHue Ha
AMOPHOHATIFHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHbBIX. [locTamOpuonanbHbiil nepuoa. [Ipsimoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrO3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAUYEHUE MPSMOr0 U HEMPSIMOTo
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa )KMBOTHBIX. DAaKTOPHI
pPEeryJsIlud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprobl oHToreHesa yenoeka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u cropodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHud. OOpa3zoBaHuWe cHop B TIpolecce Menosa.
'amerorenes y pacteHuil. OIUIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupbr u cxembl: «BereratuBHOEe pazMHOKEHHE», « TUIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue AMIEKIIETKN U CIIepMaTo30uaa», «OCHOBHBIE CTaAUU OHTOTECHE3a»,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MalCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue mArymkun», «J[BOHHOE OIJIONOTBOPEHHUE Yy IIBETKOBBIX
pactennit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PAacTECHUI»,
«OKW3HEHHBII UK MOPCKOM KamycTb», <« JKHU3HEHHBI IUMKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpENaparhl SUIEKICTOK U
CIIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHA JATYIIKNY.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenapaTax».

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 @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TMOHATHS W CUMBOJBIL. [ OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: THUOPUIOIOTHYCCKUH,
LUATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

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

Tabmuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUSI.

JlaGopaTtopnasi padora «Jlpozodmna kKak OOBEKT TEHETHUYCCKHX

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

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHzens — 3aKOH pacuienyieHusl Npu3HakoB. L{uromornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacienoBaHus. Paciienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HurubpuaHoe ckpemuBaHue. Tperuit 3akoH MeHmenss — 3aKOH

HE3aBHUCHUMOTI'O HaCJICa0BaHUA IIPHU3HAKOB. HI/ITOHOFI/I‘—ICCKI/Ie OCHOBbBI
I[I/IFI/I6pI/II[HOFO CKpCIINBAHUA.



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

I'eneTnka nmona. XpoOMOCOMHBIM MEXaHU3M ONPEAEICHUS M0Ja. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBli W  TIe€TEpOraMeTHBINA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak uenocTHas cucrteMa. llnedoTponuss — MHOKECTBEHHOE
JNeUcTBUE reHa. MHOXXECTBEHHBIN ajuienn3M. B3auMoneincTBue HeallleabHbIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHUECKUI KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOHMOMY». ['eHeThyecKue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIUK B TTOKOJICHUSX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpoMl 3akoHbl Menpens», «Tperuii
3akoH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
JTOMUHUpOBaHUE», «CIIETUVICHHOE HACJeI0BaHWE MPHU3HAKOB y JPO30(HUIb»,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum Ipo30Quiib,
«Kapuotunn nrTune», «MHOXKECTBEHHBIM —aienu3m», «B3auMopnencrsue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJCHUS W PACHICTUICHHS MPU3HAKOB, MOJETb IS
JEMOHCTPALlUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJENb JJIs
JEMOHCTpPALUK CLEIICHHOTO HACJIENOBAaHUs ITPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

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

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

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE U KOJIMYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Mopaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHuU
MOAU(UKAITMOHHON M3MEHYHUBOCTH. Hopma peakuuu IIpU3HAKA.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.

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

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTU. POJIb KOMOWHATUBHON W3MEHYMBOCTH B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYHUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE MW HHAYLUUPOBAHHBIE MYyTalUMU. SepHblE W
nUToIIa3MaTuyeckue Myrtanuud. ComMaTUYeCcKMe ¢ TOJOBbIE  MYTallMH.
[IpruriHBl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MpOLEcca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHoW n3menunBocty (H.M. BaBunoB). BHesiepHas u3aMeHYUBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMmUYecKux @axkmopos 6
Hac1e008aHuU U U3MEeHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

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

O6opynoBanue: *KUBbIe U repOapHbIe FK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (dboTtorpadun) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

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

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJISALMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OINpEeNeNIeHHEe  TIEHOTHIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIUIBIO
[M[[P-ananu3a. HacnencrBenHsle 3a0ojeBaHUS  4elOBEKa. [ eHHbIE U
XpPOMOCOMHBIC  0oJIe3HM  4YeloBeka.  boiiesHn ¢ HaACIEJACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TE€HETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYEeCKUX 3a0o0JieBaHMi deloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AaCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy W XUMHYECKOMY  3arpsi3HCHUIO  OKpY)KArolleld  Cpenbl.
I'eneTnyeckas npeapacnooKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuub! u cxembl: «Kapuotun yenosekay, «MeToabl U3y4eHUs] TEHETUKU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cenrekunsi OpraHu3sMoB

JlomecTuKanus U CelIeKIUsl. 3apOXKIACHUE CEIEKIUU W JTOMECTUKAIIUH.
Yuyenne H. W. BaBwmoBa o IleHTpax mpouCXOXIEHHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. Poiib cenexknum B CO34aHUKM COPTOB PACTEHUU U MOPOL
#®UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paboThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenekiuu.  McmbiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TIOMOIIBIO OIICHKHU
¢dbeHoTHNma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanu3a JIHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOW  paboThI.
PamnanmoHHBIlI M XUMHYECKMH MyTareHe3 KakK MWCTOYHUK MYyTaluM Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrmosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 115 monmyuenus ucxonnoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpuBugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpelMBaHWe, WM MHOpuauHT.  HepoactBenHoe
CKpeuiuBanue, win ayropuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PaCTCHUI
U HUX JUKUX pOJMYEH s CO3JaHMs HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX VIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbLX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NePedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

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

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpas3us
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnass pabdora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jrckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHUS CEJICKIMU PacTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEeMEHHYIO  (depwmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagulrOHHas
OMOTEXHOJIOTHS: XJIeOONeUeHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHosorui. [Ipon3BoAcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U MHCTPYMEHTOB LIE€JICHANPABICHHOTO W3MEHEHUS
U KOHCTPYUPOBAHUS TE€HOMOB C I1I€JIbI0 TOJIYYEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartmueckass THOpUAM3AIMA W COMATHYECKHUI
ambOpuoreHes. Mcmonp30BaHue TaiONAOB B CENEKIHUH pacTeHuil. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKIMs ~ SHLOEKIETOK W KJIOHUPOBAHME  KUBOTHBIX. Merton
TPAHCIIAHTALIUU SIIEP KIETOK. TexHonocuu 0300poeienus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHAasi U T'eHHas HHKEHEpUs. VCKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCTpyupoBanue  pekomOuHantHbix JIHK.  Cozdanue  mpamnceenmvix



opearHusmo8. JIOCTW)KEHUS W TEpPCHEKTUBbI XPOMOCOMHOW W TI'€HHOMU
WHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MH)KECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-aguarHoctuka. MeTa00JIOMHBIA aHadWu3, TEHOIICHTPUYECKUM aHaJIn3
MPOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas tepamus paka. 3D-OuowmHxeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH COUYeTaHHUEM TEXHOJOTHN TPEXMEPHOI0 OMONPUHTUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepCcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBAHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBiaeHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepikamux  BHpPYycOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIJIECHHOM  MPOM3BOJACTBE», «KiletouHass uHXeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «BbHOTEXHOJIOTUS — BaXKHEHIIAs MPOU3BOJUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJILNMOHHBIX NMPeICTABJICHU B
onosorum

OBomonnonHas teopusi Y. JapBuna. Ilpennocbulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBixkymme cuibsl  SBoJonMM  BUIoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIEJICTBEHHAs W3MEHYUBOCTb,
60opn0a 3a CylecTBOBaHNE, €CTECTBEHHBIN U UCKYCCTBEHHBINM OTOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTI). Heittpanphas
Teopust dBoJtou. CoBpeMEHHasi JBOJIOIMOHHAS OHOJIOTHS. 3HAa4YCHUE
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpauumn

[ToptpeTtsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosse, Y. Hapsun, C. C. YerBepukos, . U. llImansraysen, k. Xonaeitn, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jluauero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHud u xKUBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxomxku Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moOMamrHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (mo Y. JlapBuny)», «Cxema COOTHOIICHHS
JBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3BoJrouus u €€ pe3yabTaThl

[Tonynsiuust kak »dJaeMeHTapHas eauHuna »Bodtouud. CoOBpEMEHHbIE
METOABl OIEHKH TEHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPHI TMOIMYJISIIHN.



N3menenue reHooOHIAa MONYJIANMH KaK 3JIEMEHTAPHOE HBOJIIOIMOHHOE
sBJIeHHE. 3aKOH TeHeThnueckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) 3BOJIONUHA. MyTalmOHHBINA
npouecc. KomOunatvBHass wu3MeHYUMBOCTh. [lpeiid reHoB — ciaydyaiiHble
HEHaIpaBJeHHbIE M3MEHEHMUS YacTOT ajulesied B momyisuusx. ekt
ocHoBartelnsl. Ipgexkm Oymuliounoeo eopaviuika. CHudceHue 2eHemuyecko2o
pasnooobpazusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenoé 6
bonvuwux u  maneix nonyarayusx. Murpanuu. M3omsamus  MOMYNISIAN:
reorpaduyeckas (mpocTpaHCTBEHHAs), OMoJIoruyecKkast (pernpoayKTUBHA ).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIOIIUMA, pa3pbIBAIOIIMIA
(m3pynTuBHbIN). [lomoBoM 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COIIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco061eHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE  TpHUCHOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3sl U
UaM0adanTalluH. [Tpumepsbl IPUCTIOCOOJICHH I y OpPraHU3MOB:
Mopdornoruyeckue, (U3HOJOTUUECKHE, OHNOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTEIBHOCTH MTPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3yibTar
MUKPOABOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: ajuIonaTpuyeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIONIU3AIHS,
rudpuauzanms). JIUTenbHOCTh IBOIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWOJNIOTMM B  pa3pabOTKE HAay4YHBIX METOJ/IOB
coxpaHeHusi OnopazHooOpazrs. MUKPOIBOTIONUSA U KOABOJIIOIMS Mapa3UTOB U
X Xo3sieB. MexaHu3mbl (HOPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM H
c1rtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYUBOCTHY, «[lomymsinonnas
CTpyKTypa BuzIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBMKyIlIME CHUJIBI 3BOJIOLUU», «IJKOJOTMYECKAs] W30JIALUS MOIMYJISHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AM JTUCTBEHHUIIBI CUOUPCKON |
JYMCTBEHHULBI NaypcKoit», «llomynsiroHHbIE BOJHBI YHCICHHOCTH XUIIHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAyCcTpuanbHbli MelaHu3M», <«JKUBBIE HCKOIIAEMBIEY,
«IToxpoBUTENbCTBEHHAsT OKpacKa KUBOTHBIX», «lIpeaynpexaromas okpacka
KUBOTHBIX»,  «Dum3uonorunueckne  amanrtaium»,  «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUaa B mpupoae», «Cmocobsl  BHUA00O0pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIEI,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID, «lloMUIIonbl pacTeHuiny,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHUM, KOJJICKIIUM HACEKOMBIX, dyderna
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
BUJIA».



Jlaboparopnasi paGora «lIpucrnocoOneHuss OpraHu3MOB U  HX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTDHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yyeHUss MakpodBodtouud. [lameoHTOMOrMYEeCKHe METOIbI
u3ydeHus: sBojionuu. Ilepexomusie Gopmbl U (UIOTEHETUYECKUE PSIIbI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl n3ydeHus »Bomonuu. CpaBHeHHE (IIOPHI U
(dayHbl MaTepuKoB U OCTpPOBOB. buoreorpaduueckue odnactu 3emid. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUS] HBOIIOLMH. ['€HETHYECKHE MEXaHHU3Mbl SBOJIONMM OHTOTE€HE3a H
MOSIBJICHHUSI 3BOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE M aHAJIOTUYHbBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE  METOJbl  HU3YYCHHUS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpeMEHHBIE METOJIbI MOCTPOCHUS (PUITOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBoOJOUMH. [IpuHyun cmemsl

@yHKYULl. Heob6patumoctsb ABOJIIOLIMH. AJnlanTuBHas panuanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['eKkenb.
Tabmuubl U CXEMBI: «DWIOreHETUYECKU  pAI  JIOIIAAN»,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creromedansny, «Pununoduts,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTUHEHTOB», «PenukThl», «HavanbHble cTaguu SMOPHOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KHUBOTHBIX», «l'OMOJIOTMUHbIE W AHAJIOTUYHBIE OPTaHbI»,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaMpaBJiICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

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

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HN Ha 3emJie

Hayunbple THMOTE3BI MPOUCXOXKICHUS >KU3HH Ha 3emie. AOUOTEHE3 H
nancnepmusi.  JloHayuyHble  TpEACTaBICHUS O  3aPOXKICHUU  KU3HU
(kpeaunonn3M). ['umoresa TMOCTOSSHHOTO CaMO3AapOXKICHUS JKU3HH U €€
onmpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ JTambl  HeopraHuyeckou  sBomonuu.  [lnanerapHas
(reoyoruyueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
OpraHuyeckux BellecTB u3 Heopranumyeckux. Onbir C. Mumnepa u I 1Opu.
OOpa3zoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOrO OynboHa JIk. XosmelHa, TreHeTHYecKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emam u Metonbl e€ u3ydeHus. Vckornaemble OpraHHYeCcKue
ocratku. ['eoxpononorus u e€ wmeroasl. OTHOCHTENbHAas W aOCOIIOTHAS
reoxpoHosiorusi. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3pbl, IEPUOJIbI, STOXHU.



HauanbHble 3Tanbl opraHndeckor 3Boironuu. [losiBieHHE M ABOJIOIUS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BoO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpOOHbIE OHOIIEHKM Kak aHajor TepBbIX Ha 3emie
coobmiecTB. CTpoMatoiauTsl. [IpokaprOThI 1 3yKapUOTHI.

[Tpoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATanbl HBOJIOIUHU BBICIIUX pacTeHuid. OCHOBHBIE apOMOP(O3bI
pactenu. Bpixon pactenud Ha cymry. [losiBieHHe CHOpPOBBIX pPACTEHUN WU
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATaIlbl SBOJIONUU KUBOTHOrO MUpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xoploBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMS
no3BoHOYHBIX. [Ipoucxoxaenune ampubuit u pentwiuid. [Ipoucxoxnenue
miekonuTaomux W nruil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMHU CYIIIH.

Pa3BuTHne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKUX IpoLeccoB. 1IosBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUs — 3KOJIOTHUYECKUE KPU3UCHI pouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa opraHu4eckoro Mupa. [IpuHiune! kinaccudpukaum
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

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

Ta6muier u cxemsl: «Cxema onbiTa @. Penn», «Cxema onbita JI. IlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xku3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itanbsl HEOpraHUYECKO IBOIOIUNY, «I €0XpOHOIOTNYECKas IIKaJIay,
«HauvanpHble 9Tanmbl  OpraHUYecko dBodrOIUMK», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOmoreHesza», «Cucrema XuUBOW NpUpoas», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAoOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunomnonoctueiey, «Ilmockue depBm», «Unenucrornorue», «PwIOb»,
«3emHOoBOMIHBIEY, «lIpecMmbikaromuecs», «IItuibyy, «MIiekonmuTaroIUe,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BurtHe KHM3HM B MNAIEO30MCKOM 3pe», «Pa3BuTHEe XU3HU B
M€3030MCKOM 3pe», «Pa3BuTHE XKU3HU B KaWHO30MCKOHN 3pen, «CoBpeMEeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIC NIPENApaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMU WIJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX YKUBOTHBIX, Yydesna ITHL U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



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

JlaGopaTtopnasi padora «/3ydeHHe M ONMMCaHWE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4ej0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE MPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
B033peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HO0I0T0-OMOXUMUYECKHE,
noBeeHueckue. OTauyusi 4YelnoBEeKa OT KUBOTHBIX. lIpsAMoXoxkieHue 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 00e3bsHbI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMEe MPEIKH YEIOBEKOOOpPa3HbIX

00e3bsiH U JIoAicl. ABCTpPAJIONUTEKH — JIBYHOTHE Tpenku mrojed. YemoBek
yMEJIbIM, MEPBbIE U3TrOTOBIICHUS OpyAuW Tpyla. YeloBeK NpsAMOXOIAIIUN U
NEePBBIM BBIXOA JroAei 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
001Ul MpeaoK HeaHAePTaTbLCKOrO YeJIOBEKa M YelloBeKa pasyMHOro. YenoBek
HEAHJEPTAIbCKUNA Kak BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DOBOJIIONNSI COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIIIUAX
yesoBeka. MyTalMoHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIe BOJIHEI,
npeid reHoB, Murparus u «3PGeKT OCHOBATENN» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.

Yenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajJO-HErpouaHasi (dPKBAaTOpUAIbHAsI), MOHTOJIOUIAHAS
(a3narcko-aMepukaHcKasi). BpeMmst u myTu paccereHusi 4ejaoBeKa IO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacU3Ma.
[Tpucnoco6IeHHOCTh YeJIOBeKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusane reorpaduueckoid cpembl u npeiida TeHOB Ha MOPGOIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISINN. bruoconuanpHble HCCIEN0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUH OUOTOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmumer u  cxeMbl: «MeToapl  aHTPOMOJIOTHHY, «[ O0JIOBHONH MO3T
qyenoBekay, «UemoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PyIuMeHThl U aTaBU3Mbl», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a»,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAIONUTEK», «HUeNOBEK yMeEIbIi»,
«Yenosek mpAMoOXomAIMN», «JleHHUCOBCKMI 4enoBek» «HeaHmepranbubhy,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJSDKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepuaibHOU
KyJIbTYypbl TPEIKOB uYejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb Yeperna 4YeJOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa PEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass padora «M3yueHHe HSKOJOTMYECKUX  aJanTanui
YEJIOBEKA.

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

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

3HaYeHUE DSKOJIOTMYECKUX 3HAHUM 7 YEJIOBEKAa. ODKOJIOTMYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
3KOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuun

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

Tabmmibl 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus skxonormdeckux (HakTopoB: abuoOTHUYECKHE, OWOTHYECKHE,
anTpornorersbie. O0IIMe 3aKOHOMEPHOCTH JCHCTBHUS SKOJOTUYECKUX (haKTOPOB.
[IpaBuno wmunumyma (K. I[Hnopenrens, 1. Jlu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢aktopsl. CBeT kak skojoruueckuit (axrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH W >KMBOTHBIX IO OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemriepaTypbl Ha
opranu3Msbl. [[OWKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MblL. JBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

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

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUYBCHHAS,
IyOMHHAasT TOJANOYBEHHAs, BHYTpUOPraHu3MeHHas. DU3NKO-XUMHUYECKUE



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

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuzHeHHsle QOpMBI  pacTeHHil: JAepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHBbIE (POPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3pOoOHOHTHI. OCOOEHHOCTH CTpOEHUs M 00pasa
AKU3HH.

buotnueckue  daktopel. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTEepalus, MyTyaJiu3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO, HAXJICOHHMUECTRO).
Herpoduueckue B3aumopeiictBus (Tornuueckue, dopudeckue, padbpuyeckue).
3HaueHHe OMOTHMYECKUX B3aUMOJICHCTBUN JJIsl CYIIECTBOBAHMS OPraHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IKojorudeckue (GakTopbl», «CBETOBOM CIEKTPY,
«IKOJOTUYECKUE  TPYNMbl SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«DusznoNornuecKne aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putmbly, «KuzHeHHBbIE GOPMBI pacTeHui», <« KuU3HEHHbIE
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMaA
XBoitHOTrO Jsecay, «llenu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypennus», «CumoOnosy», «Kommencanuzmy.

ObopynoBanue: repbapur pacTeHUI M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TCHEIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOMBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repOapuu pacTeHWil, OTHOCAIIMXCS K rurpoduram, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpenax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIA
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJUIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKHUX
B3aUMOJICUCTBUSIX.

JlaGopaTopHasi pabdoTa «BbIsSBIICHHE NPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsSBICHHE TNPHUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  Tomymsiuu.  [lomymsiust  Kak
Ouostormdeckas cucrema. Poias HEOTHOPOIHOCTH Cpelibl, (GPH3NUeCKuX OaphepoB
U O0COOEHHOCTEH OuojorMu BHUIOB B (OPMUPOBAHUM TPOCTPAHCTBEHHOM
CTpYKTYypbl Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAsl M TOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMIT
pocTa, CMEPTHOCTH, MUTPAITHSI.



OJKojoruyeckass  CTpykrypa  nomyisiuuv.  OIeHKa  YHMCJIEHHOCTH
nonyiasiuuu. JluHaMuka nmonyiasiuuy U €€ peryssiuus. buotnueckuii moTeHIuanl
nonyiasiuuu. MojaenupoBaHue IUHAMUKUA —nonyssinuu.  KpuBbele  pocrta
YUCJIICHHOCTU Tonyssiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi YUCICHHOCTH
NONYJIAUA: posib (aKTOPOB, 3aBUCANIUX M HE 3aBUCSIIMX OT IJIOTHOCTH.
DkoJsoruueckue crpareruu BuaoB (- u K-crparerun).

[Tonsatue 06 3Konornyeckor Huie Buaa. MectooOutanue. MHOromepHas
Mozenb dKkoaoruueckor Humum Jx.M. XaruumHcoHa. Pa3sMepsl 3KOJIOTHYECKOU
Huim. [ToTeHumManpHast U peaau30BaHHAs HUIIIH.

Bun kak cucrema nomynamnuid. Apeansl BUIOB. BUabl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

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

JemoHcTpanuu

IToptper: k. 1. XaTunHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIU,
«ITpocTpaHCTBEHHass CTPYKTypa MNOMyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyiasiuun», «CKOPOCTh 3aceieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHu3zmMammn», «MoJjeinb skosiorndeckor Huu k. M. XaTuuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUHA )KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizM MeEXIy
OpraHu3Mamu B OMOIIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. k. Tencnu). @yHKIHOHAIIbHbBIE
OJIOKM OpraHM3MOB B DSKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. 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 CO00IIEeCTB — cyKieccuu. [lepBuyunbie u
BTOPUYHBIE CYKIIECCUM W HX IPUYUHBI. AHTPONOTCHHBIC BO3JCHCTBUS Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopaznooOpazue #  TOJHOTA
KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeMbl Mopel
U 0Kearos. DKocucmemvl MyHOp, 1ecos, cmeneli, NyCMmvlHb.

AHTpOINOT€HHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Paznuuus
MEK]ly aHTPOINOT€HHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opomckas
dnopa u dayna. Cunantponm3zaius ropojickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B JKocucTeMax. Poav kackaonoeo s¢hghexma u  6udos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu Ikocucmem. llepenoc
SHEPrUM U BEIIECTB MEXAY CMEXHBIMU SKOCHCTEMaMH. Y CTOMYHMBOCTH
OpPraHu3MOB, TMOMYJSIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICHCTBUM.



Mexanuzmbl  6030eticmeusi  3a2pA3HEHUll  pPA3HLIX  MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHIAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl:  «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTEMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemu mnuTaHus (macrOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKas nupaMuiia uyucenn», « IKoJOoTUYecKas MmupaMujia OMoMacchl»,
«IKojoruyeckas nupamuaa >Hepruny, «O0pazoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «KocHcTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

O0opynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, dydela
NTHUI] U 3Bepeid, repOapuu KyJIbTYPHBIX M JIUKOPACTYIIUX PACTCHUH, aKBaApUYyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

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

JKckypeust «ODKCKypcusi B THUIHMYHBIA OuoreoneHos (B myOpasy,
Oepe3HsIK, eJIbHUK, HAa CYXOJA0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, OOJIOTO).

IKCKypeHusi «DKCKYpPCHUSl B arpodKOCHCTEMY (Ha TMOJIE€ WM B TEIUTUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmemnanerapras o0osouka 3eMJId, TJe CYIIECTBYET HIIH
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdeprsl. OcodbeHHOCTH Onochepsl
KaKk TJ00ahbHOM »JKOocHCTeMbl. JluHamHu4Yeckoe paBHOBecHe B Ouocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepojaa, a3ora).
PutMudHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE Omocdepsnl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpA, XBOWHBIE JieCa, CMEIIAHHbIE M IIUPOKOJUCTBEHHbIC Ji€Ca, CTEIIH,
CaBaHHBI, MMYCThIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhS. KimMar, pacTUTenbHBIMI
Y KUBOTHBIA MUP OMOMOB CYIIIH.

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

JdemoHcTpanuu

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

Tabmuubr u cxemsr: «I'eocdepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJIEL»,
«KpyroBopoT BojsI B ipupoie», «OCHOBHBIE OMOMBI cymimy, « KimmMmatnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMenIanHbIi JIECY,
« I InpOKOTMCTBEHHBIN JIeC», «Crenby, «CaBaHHay, «ITycThIHs»,
«Tponmueckuii necy.

O6opynoBanme: TepOapuM pacTEHUW Pa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyka0mIasi cpeaa

DKOJIOTUUECKHE KPU3UChI U MX TNpUYuHBL. Bo3zaeiicTBue uenmoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue moubl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KinMara.

AHTpONOreHHOE BO3JICUCTBUE HAa PACTUTENbHBIA M IKUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI
npupoabl. Kpacuble kHuru. Oco00 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE NPUHIIUIBI YCTOWYMUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PanronanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIIMe 3aKOHOMEPHOCTH TJIO0ANBbHBIX 3KOJIOTHMUECKHX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHM3UCAa U €ro  BEpOSITHBIC
MIOCJIE/ICTBUS.

Pa3BuTHEe METONOB MOHUTOPWUHIA pA3BUTHUSL OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCe008aHUsI nepexo0a K pecypcocbepezaroujeii u
KOHKYPEHmMOCNnOCoOHOU — 2Hepeemuke.  buonocuyeckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopvObvl ¢
buonospescoenuamu. PekoHcmpykyus MOPCKUX U HA3EMHbIX DKOCUCHIEM.

JdemoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsi3HEHHE aTMochepbl», «3arpsi3HEeHue
ruapochepbl», «3arpssHeHue nouBb», «llapHukoBeiii 3ddext», «Ocobo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUNY, «MOACIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢GoTtorpa@uu OXpaHsIEMbIX PaCTEHUN M >KHUBOTHBIX KpacHoii
KHUTH Poccuiickon Oenepauuu, Kpacuou KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OoOy4JaronMMuUCsl MpPOTrpaMM CpeaHEero oOmero oOpa3oBaHMs: JIUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YYaIOIUMHUCS
POCCUHCKON TPAXKIAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHUIO, Haluuyue Momugayuu K OOy4YEHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3sumue BHYTPEHHUX YOSKIEHUN JTNYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  PpPa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULNU JUYHOCTH, MATPUOTHU3MAa W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJZla W CTapiieMy MOKOJICHUIO, B3aUMHOTO YBa)KEHUsS, OEPEKHOTO
OTHOILIEHUS K KyJIbTYpPHOMY HACIEIHMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WUIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUICKOTO 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB M OOS3aHHOCTEH, YBaXKCHHE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JTIOJICH C pa3HbIMU YOSKIECHUSAMH, KYJIbTYPHBIMU IIECHHOCTSIMH
Y COLMAJIbHBIM TOJI0KEHUEM;



FOTOBHOCTh K COTPYJIHHYECTBY B IIPOILIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

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 fA3BIK U KYJBTYPY,
IPOIIIOE ¥ HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAWI0 W IaMsITHUKAM
IPUPOJIBI, JOCTHXKEHUAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOIO 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENSIM, CO3JaHUI0O CEMbH Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUN;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

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

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOTO 0JIarOnoJIyYns:

NOHUMaHUE W peaju3anus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TMTaHWE, COOJIOJEHWE TUTHMEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHW W OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyallUsAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

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

FOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TAKYIO JAEATEIbHOCTD;



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

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

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

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

TIOBBIIIICHAE YPOBHS AKOJIOTMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHUS TMOCTYIKOB M OIEHKA WX BO3MOXKHBIX ITOCICACTBUN ISt
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHMUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COOJIOJIEHHE TpaBWJI TIOBEACHUS B  MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpY)Karollen
IPUPOAHON CpeJie, YMEHHUE POTHO3UPOBATHh HEOIArONMPUATHBIC SKOJIOTUUECKHE
MOCJIEJICTBUS NMPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIIATH UX;

HAJIMYUE Pa3BUTOTO  OKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA ACSTEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTUIO B MPAKTUYECKON  JI€ATEIbHOCTHU
AKOJIOTUYECKON HANIPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

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

NOHUMaHUe crherupuKy OHOJIOTMH KaK HayKd, OCO3HaHHS €€ pojii B
(GbopMHpPOBAHMHN PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH II€IOCTHOTO
MIPEICTAaBIICHUS 00 OKpYKAIoIeM MUPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS,;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MTPOOIEM
u obecneyeHHs Tepexoja K YCTOWYMBOMY PAa3BUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOIIEeH KYyJbTYphbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIHOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemMoii Ipu U3y4eHUN OUOJIOTHH;

MOHUMAHWE  CYINHOCTH  METOJOB  TIO3HAHUWS, HCIOJb3YEeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy9aeMbIe 3HAHUS IS



aHalu3a U OOBICHEHUS SIBICHUMN OKPYXKaromiero Myupa U nNpoucxoJAIux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBaHHBIC 3aKJIIOUCHUS HAa OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS OJAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CaMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

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

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

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHHS
oOydaronmxcst  MEXIUCUUIUVIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYrue);  yHHUBEpPCaJIbHbIE  ydeOHblE  JIEMCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLUU
0o0y4Jarommxcsi; CIOCOOHOCTh  OOYYarOIIUXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHbBIE
y4eOHBIC IEUCTBUS B TO3HABATEILHOMN U COIIUATIBLHOMN MTPAKTUKE.

B pesynabrate wu3ydeHuss OWOJOTMM Ha YPOBHE CpPEIHEro OOIIEero
oOpazoBaHusi y oOyudaronierocsi OyayT cGOpMUPOBAaHBI TO3HABATEIHHBIC
YHUBEpCalbHble yuyeOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHUBEPCAJIbHbIE
yueOHblE JEHCTBUSA, pPEryJsTUBHbIE YHUBEpCAlbHbIE Y4eOHbIE JEHCTBHUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHErO OOIIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

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

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TOHATHA (BBIICIATh WX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBATH CBS3U C IPYTUMH MTOHSATHSIMH);

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

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, JCITYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIJIFOUCHUS;



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJIS  TPEACTABJICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIIECHUHN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJA, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUHN NEATeIbHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBUS:

BJaJeTh  HaBBIKAMHU  Y4€OHO-HCCIICNOBATEIbCKOW W TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, MPUMECHEHUIO Pa3TUYHBIX METO/IOB TIO3HAHHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  TUN  MBINUICHWS,  BJIAJAETh  HAYYHOU
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

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

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs], HaXOIUTh apryMEHTHI JUIs JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPHUN PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB M CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

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

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPE]IaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAay4YHO-TIOMYJSPHOM  JUTEparype, OMOJOTHUUECKHUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aMPOCH U TPUMEHSTH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuojornYeckor WHQpOpMAIMU, HEOOXOJAMMOM ISl  BBITOJHEHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJbH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyecko uHOpMAIUMEH: TPUMEHSATh XUMHYECKHEe, (U3UYECKUEe U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

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

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO1enne:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WMJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a71auu, YUUThIBATh UHTEPECHI U COTIACOBAHHOCTh
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJb30BaHUEM
S3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YIEOHOM! 3a/1a4u;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCY)KIAaThb PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKAa KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJICHWE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWOJIOTHYECKUE 3HAHUWS IS BBISIBICHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

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



CaMOCTOSITEIbBHO ~ OCYIIECTBJIATh  IO3HABATEJIBbHYIO  JIESTEIBHOCTD,
BBISIBJISITH TMPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOUTCHUH;

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 TIPOSIBJICHUIO IIUPOKOH SPYAUIUN B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJIETh HAaBBIKAMHM II03HABATCIBHOM peduiekcuM KakK OCO3HaHUS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsI U APYIUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MIPABO JAPYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HMITUH APYTOTo YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOEHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPHUEHTUPOBaHbI Ha OOecreueHHE
npopusbHOr0 00ydeHuss oOyuaromnuxcs Ouosioruu. OHU  BKIJIIOYAIOT:
cnenupuyueckre Ajig OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHIMA
0 OCBOEHHUIO, HWHTEPHpPETAllMM U MNpeoOpa30BaHUIO 3HAHUN, BHUIBI
JEeSATEIBbHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3TUYHBIX
yueOHBbIX, a TaKXe B pealbHbIX JKU3HEHHbIX cHUTyauusax. lIpenMerHbie
pe3yNbTaThl MPEACTABJICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3ybTaThl OCBOEHHUSA y4deOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KApTHUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPUPOJbI M pEHIeHuH MpodiieM paluoOHaIbHOIO
OPUPOAOIIONB30BaHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIye OUOJIOTMYEeCKME TEPMUHBI M TMOHATHUS (XKU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHUECKUE TEOPHUH
(knmerouynast teopuss T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopust HacienctBeHHocTd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJICHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

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

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIIE
OakTepuii, TpuOOB, pacTeHHUH, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIONMX B OpPraHU3Max pacTEHUM, >KUBOTHBIX M
YeJIoBeKa, OMOJIOTMUECKMX TMPOILIeCCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpAIllCHUs PHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TEeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMH KJIETKU U UX
(GYHKIUAMH, CTPOCHUEM KIETOK pPa3HbIX TKaHEHW W UX (DYHKIUSIMH, MEXKIY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy PAaCTCHUI, >KUBOTHBIX M YEJIOBEKAa U UX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXIY dTarnaMu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IMKJIA ¢ SKHU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu dMOPUOHAIBHOTO PA3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

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

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY [UJISi JOKa3aTeIbCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMHU, JIeJIaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JTA0OPATOPHBIE U MpaKTHUUECKHe paboThl, COOMI0AATh
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OSKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1ellb MCCIECNOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
pe3yNbTaThl U JENIaTh BHIBOIHI,

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIoTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TMPEACTAaBIATh TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYCCKUX
KOH(epeHIusIX;

YMEHHUE OIICHUBATh ATUYECKHE ACTICKThI COBPEMEHHBIX HMCCIIECIOBAHUN B
obmactu  OWoJOTMM W MEIWIUHBI  (KJIOHUPOBAHHWE, HCKYCCTBEHHOE



OIIOZI0TBOPEHHE, HAMIPABIEHHOE U3MEHEHNE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaIbHOM
JesTeIbHOCTH B O0JacTM  OWMOJIOTMH,  MEIUIMHBI, OMOTEXHOJOTHUH,
BETEPUHAPHUH, CEITBCKOrO XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIECHHBIN Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOIOKEHHE OUOIOrMYecKOoro oO0pa3oBaHUs
B OpraHu3alMsIX CPeAHET0 MPO(HECCHOHATBFHOTO U BBICIIETO 00pa30BaHU.

[IpeameTHbIe pe3yibTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMI O MECT€ M pOJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyUHOMH
KapTUHBI MHpA, B MO3HAHUM 3aKOHOB TPHUPOJABl U PEIICHUU HKOJIOTUYECKUX
npo0jieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB palMOHATBHOTO
IPUPOAOIONL30BaHUA, U B (GOPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUIUCKUX U 3apyOCKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OUOJIOTHHY;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeseieH!s] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopus Y. JlapBuHa, CHHTETHYECKash TEOpPHUS DBOJIOLHUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyMma
1O. JIubuxa, »KOIOrH4eCcKO MUPaMUJIbl SHEPTUH), TUTIOTE3bI (THUIOTE3a «MUpPa
PHK» V. I'mnGepTa);

yMEHUE BIAJeTh OCHOBHBIMU  METOJAaMH  HAyYHOTO  IIO3HAHMS,
UCTIOJIb3yeMbIMU B OWOJIOTMYECKUX HCCIIEIOBAHUSIX JKUBBIX OOBEKTOB U
AKOCUCTEeM (OmHCcaHue, U3MEpeHue, HaOIIo/IeHHe, HKCIEPUMEHT), Crocobamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHU B MIPUPO/IE;

YMEHHUE BBIICTATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTCOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIWSHUS JBWXKYIIUX CHJI DBOJIOINUM Ha TEHO(OH[
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHrU3MOB K cpejie OOMTaHusl, YePeI0BaHUS
HAIPaBJICHUN JBOJIOIMHM, KPYroBOpPOTa BEHIECTB U IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY MPOIIECCAMH HBOJIOIUH,
JBYDKYIIUMH CUJIAMU aHTPOTIOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHbBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIBHBIE TPU3HAKKU  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYCCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY [l JOKa3aTeIhCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEHbI
oOWTaHUs, E€IWHCTBA YEIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YEJIOBEUECTBA;



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

YMEHHE BBIMIOJHATH JTAOOpaTOpHBIE U MPaKTUYECKHEe PabOTHI, COONIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys Ielb HCCICIOBAaHUS, aHAJIM3UPOBATH TOTYUCHHBIC
PE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTHH ¥ MEIUITMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATh IONYYCHHBIE PE3ylbTaThl Ha  yYEHHUYECKHX
KOH(DEpEeHITUsX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJoBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, TOCJIEACTBUSX M CIOCO0ax
IpeIoTBpaIIeHHs T100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOp Oyayiiel mpodeccroHanbHOM
JeSTEIbHOCTH B O0OJAacTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIB30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJdsATh  MO3HABaTEIbHBIM  WHTEpEC,
HaINpaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccun u
IPOJOJDKEHNE OMOJIOTMYECKOro O00pa3oBaHUs B OPraHMU3alUsAX CpPEIHEro
poeccuoHaIbHOTO u BBICIIIETO oOpa3zoBaHuUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KounyecTBO 4acoB
DJIeKTpOHHbIe (LM (ppOBbIE)
n/ pa3fiesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
n nporpaMmMbl padoThbI padoTbI
1 buonorus xak Hayka 1
5 JKuBbie CUCTEMBI U UX ’
H3y4yeHue
3 Buomnorus KieTku 2 0.5
XuMuyeckas
4 10 1
OpraHu3anus KJICTKU
5 CrtpoeHue u QyHKIIUN 8 5
KJIETKH
OOMeH BeIecTB 1
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
Hacnencrsennas
7 uHbOpMaIHs U 9 0.5
peanmzanus €€ B KIIETKE
JKu3HeHHBIN UK
8 6 1
KJICTKH
Crpoenue u pyHKIIUH
9 17 1.5
OpraHu3MOB
10 PazmHoxeHue u 8 15




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
1 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 )
W3MEHUYUBOCTH
14 ['eneTnka yeaoBeka 3 05
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CUHTETHYECKAS 4
Oounosorust
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apokJIeHUE U pa3BUTHE
9BOTFOLMOHHBIX
IIPEJICTABJICHHH B
Ounosorun

MuKkpo3BOIOIUS U €€
pe3yabTaThl

14

MakposBontonus u eé
pE3yIbTATEI

[Ipoucxoxnenue u
pa3BUTHE )KU3HH HA
3emie

15

1.5

IIpoucxoxacHue
YeJI0BEKa —
aHTPOIIOTEHE3

10

DKoJorus — Hayka o
B3aMMOOTHOLICHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

0.5

OpraHusMmsl 1 cpena

1.5




YACOB I10 ITPOTPAMME

obuTanus
OKOJIOTHUS BUIOB U
8 B 9 0.5
TIOTTYJISIITII
DKoJI0TUsg COOOIECTB.
9 DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YejoBek u 6
OKpYy’Karolas cpena
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4yacoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Buomorus kak KoMIjiekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO 00IIecTBa

JKuBrle cucTeMBI U UX
CBOMCTBA

ypOBHeBaH OpraHu3anusa
JKHUBBIX CUCTCM

HcTopust OTKpBITHS U
W3YYEHHUS KIETKU.
Knerounas reopus

Metonasl MOJIEKYIIIPHON U
KJIETOUYHOM OHooruu.
[TpakTnyeckas pabora
«3yyeHne MeTo10B
KJIETOYHOU OMOJIOTUI
(xpomarorpadus,
anexTpodopes,
nuddepeHnrantbHoe
ueHtpudyruposanwue, [TLP)»

0.5




XMMHYECKUH COCTaAB KJIIETKU

MuHepasbHbIC BEIIeCTBA
KJIETKH, UX OHOJIOrnYecKas
pOIb

Oprannyeckre BenecTna
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabota
«O06Hapy)eHHe OeITKOB C
MIOMOIIIBIO KaYeCTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupUKAIMS U
byHKIIMMU OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKHU — YI'JICBObI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

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

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uATpuochaTsl
(HT®D)




14

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15

Merozsl CTpyKTypHOHR
Ounonorun

16

Tunel KIETOK.
IIpokapuoTnueckas KieTka

17

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

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomeMOpaHHBIE
OpraHoU/bl KJIETKH.
[TpakTnyeckas padora
«3y4yeHue nBUKEHUS
LATOIUIA3MBbI B
PACTUTENBHBIX KIETKaX»

0.5

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHHpI/II/I, IIJIaCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTIJIa3MOJIN3a B

0.5




PaCTUTCIIBHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Ctpoenue u GyHKIMH s1Ipa

23

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

0.5

24

AccumMuianusg u
JTUCCUMUIIALINSA — JBE
CTOPOHBI MeTa0O0NIM3Ma.
Turmbl oOMeHa BeIecTB.
JlaGopaTtopHnast pabota
«M3y4yeHne kaTaTuTHIeCKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WK
KaTaja3bl)»

25

DepMEHTaTUBHBIN XapaKTep
pEaKLH KJIETOYHOTO
MeTaboIr3Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCUIa
BOJZIOPO/IA B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKaXx»

26

benku-akTuBaTOpsl M OENIKU-
MHTHOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dortocuntes

29

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

0.5

30

AHa’poOHBIC OPTaHU3MBI.
Bunsr 6posxenHws.
JlaGopaTtopHnast pabora
«CpaBHEHHE ITPOLIECCOB
OpO’KEHMSI U ABIXaHUS»

31

AspOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
obMeHa

32

OHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakunu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousb pubocom B OGnocunTe3e
Oenka

37

Opranuzanus reHoMa y
MPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHH3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycsl — HEKIIETOUHBIC
(OpPMBI KU3HH H
O0JIMTaTHBIC MAPA3HTHI.
[IpakTuyeckas padora
«Co3znanre MOJIeNId BUPYyCa

0.5

40

Bupycuble 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHun

41

HanotexHomoruu B
OMOJIOTHH U MCIUIINHC

42

JKu3HeHHBIN MK KIETKH

43

Marpuunsiii cuares JIHK

44

Xpomocomsl. JlabopaTtopHas
pabota «M3yueHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

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

47 Perymsmus ;xu3HEHHOTO
[IUKJIA KIETOK

48 OpranusMm Kak eJuHOE 11eJI0e
TkaHu pacTeHUN.

49 JlaGopaTtopHnast pabota 0.5
«M3y4yeHue TkaHen '
pacTeHuin»

TkaHU KUBOTHBIX U

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

Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 05
«3yueHue opraHoB '
[[BETKOBOT'O PaCTEHUS»

52 Ormopa Tella OpraHu3MoB

53 JIBuKkeHnEe OpraHu3MoOB

54 IIntanne opraHu3smMoB

55 [TuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




IInmeBapurenpHas cucreMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

58 TpaHcnopT BemiecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

60 Brienenue y opranuzMoB

61 3amura y OpraHu3MOB

62 NmmyHHas cuctema
YeJIoBeKa

63 Paznpaxumocts u
PETYISIHS Y OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CUCTEMA
KUBOTHBIX U Y€JIOBEKa

65 DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. OGpa3oBaHue

68 0.5

" pa3BUTHE ITOJOBBIX KJIECTOK.




JlaGopaTtopHnast pabora
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akagKa OpraHoOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsABIIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIIIECH
MMO3BOHOYHBIX KHUBOTHBIX)»

0.5

72

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

0.5

73

Uctopus craHoBIEHUS U
Pa3BUTHS TEHETUKH KaK
HayKH

74

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

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHHUE.
[IpakTuyeckas pabora
"N3yueHune pe3ynbTaToB
MOHOTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiiee
ckpemuBanue. Heronnoe
JOMHMHHUPOBaHUE

78

JurnbpuaHoe cKpemuBaHue.
[TpakTrueckas pabota
«3y4yeHue pe3ynpTaToB
JUTUOPUIHOTO CKPEIIMBAHUS
y Ipo30(QHIIBD)

0.5

79

[{uTomornyeckre OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB

81

XpOMOCOMHa}I TCOpHUA
HaCICACTBCHHOCTH




82

I'eneTuka nona

83

I'eHOTHII KaK ILI€IOCTHASA
CHUCTEMA

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH,
YKUBOTHBIX U YeJIOBEKa

85

M3MEeHUYHBOCTH IIPHU3HAKOB.
Buabsl ”3BMEHUYHNBOCTHU

86

MoaudukarmonHas
W3MEHYUBOCTH

87

Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoenue
BapHallIOHHOTO psJa U
BApUALIMOHHON KPUBOM»

0.5

88

I'eHOTHIIMUECKAS
W3MEHYHBOCTb.
KomMmbOunaTusHas
W3MEHYUBOCTH

89

MyrannonHas
W3MEHYHBOCTb.
[TpakTrueckas padota

0.5




«MyTtanuu y 1po3oduisl (Ha
TOTOBBIX
MHKPOIIpETIapaTax)»

90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO MpoIecca.
ONUIreHeTHKa 1
SMUTEeHOMHKA

91

I'eHeTnka yemoBeKa.
[TpakTuyeckas pabora
«CocTaBlicHHE U aHAIN3
POAOCIIOBHOM

0.5

92

MeToapl MEAUITMHCKO
T€HETUKU

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUN
TeHETHYECKHUX 3a001eBaHUI
YyeJioBeKa

94

OCHOBHBIC TTOHSATHS
cesnekuuu. JlaboparopHas
pabora «3yuenue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJI TOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTtonsl ceneKnoOHHON
pabotsl. JTabopaTtopHas

0.5




pabora «3yyeHue mMeTo10B
CEJICKLIUH PACTCHUIN»

96

JlocTukeHus CeJIEKIINU
pPacTeHUH U KUBOTHBIX.
[IpakTuyeckas pabora

«IIpuBUBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TEeHETHYECKUX PECYPCOB

98

buorexHonorus kak Hayka U
0Tpacib MPOU3BO/ICTBA.
[IpakTuyeckas pabora
«3yueHue 0ObEKTOB
OMOTEXHOIOT UM

0.5

99

OcHoOBHbIE HaNpaBICHUS
CUHTETUYECKON OMOJIOruun

100

XpOMOCOMHasI ¥ T€HHas
WHKEHEPUS

101

MeaunHCcKE
OMOTEXHOJIOTHHI

102

PesepBHBIi ypOK.
[ToBTOpenwue, 06001IIeHNE,
cHUCTEeMaTH3aIus 3HAHUI

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102

13.5




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBotonuoHHas Teopus Y.
[apBuHa

JBrKy1ne cuiibl
3BOJIIOIMHU BUIOB o Y.

HapBuny

Bbopwba 3a cymiecTBoBanue,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD

dopMupoBaHUE
CUHTETUYECKON TEOpUHU
HBOJIIOLUU

Drarnbl 3BOJHOIIMOHHOTO
npolrecca: MHKPOIBOJIIOIINS
¥ MaKpO3BOJIIOLIUS

ITonymsanus —
JJIEMEHTAapHAasl €IUHULIA
HBOJIIOLIUU

3aKOH T€HETHYECKOTO
paBHoBecus Jx. Xapau, B.
Baiin6epra. JlabopatopHast

0.5




pabota «BrIsiBrieHue
W3MEHYUBOCTH y 0CO0€ei
OJTHOTO BUIa»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

DddekT ocHoBaTeII.
DddexT OyTHIIOIHOTO
TOPJIBITIIKA

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyYecKas

11

EcrecTBenHbIit oTOOp —
HATPABIISIOMUN (HaKTOp
ABOJIFOLIIN

12

[TonoBoii oT60p

13

[TpucnocoGi1eHHOCTh
OpPraHU3MOB KaK pe3yabTaT
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«3yuenune apomopdo30B U
WMOaaNTaN y
pacTeHH U )KUBOTHBIX)

0.5

14

ITpumepsl
npucnocoOIeHuit y
OpPTraHU3MOB:

0.5




Mophosornueckue,
¢dusnonoruueckue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucriocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3HOCTh

15

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

0.5

16

CrpykTrypa B

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIIUU

18

CBs3b MHKPO3BOJIIOINHN U
SIMHUACMHUOJIOTNHA

19

Maxpo3BOIIOLIHSL.
[Taneonronoruyeckue
METO/Ibl U3YYEHUS
SBOJIIOLIUN

20

buoreorpaduyeckue
METO/Ibl U3YUYEHUS




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekynsipHo-
TE€HETUYECKUE,
OMOXUMHYECKHUE 1
MaTEeMaTUYECKUE METOIbI
W3Y4YEHUS HBOJTIOIIUN

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AnantuBHas pajuanus.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU HA
3emiie

26

Jonayuynsie
IIPEICTABIICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE TAIIbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unoressl 3apoxacHUS
KU3HU




29

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

0.5

30

HavansHble 3Tanbl
opraHqucxoﬁ 3BOJIFOIINH

31

OBOJIOLUS DYKAPUOT

32

OCHOBHBIE TallbI
HBOJIIOLMH PACTUTEIBHOIO
mupa. [IpakTuyeckas
pabora «M3yuyenue
0COOEHHOCTEN CTPOEHUS
pacTeHH pa3HbIX
OTJIEJIOBY

0.5

33

OCHOBHBIE DTAITBI
ABOJIFOIUU KUBOTHOT'O
MHpa

34

DBOJIIOIUS KUBOTHBIX.
[TpakTrueckas pabota
«M3ydyenune ocobeHHOCTEN
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX»

0.5

35

Pa3zButue xn3HM Ha 3emiie
0 3paM U Nepuoiam




36

MaccoBble BBIMUPAHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOTro

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUpa

39

OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40

AHTpOHOJ’IOI‘I/ISI — HayKa O
YCJIOBCKEC

41

Pa3Butune npeacrasiieHui o
IIPOUCXOXKICHUU YEIOBEKA

42

Mecro 4enoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOEHHS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C
PSAMOXO0KICHUSM)

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

44

CooTHo1IEeHNE
OHOJIOTUYECKUX U




COLMAIBHBIX (haKTOPOB B
aHTPOIIOTEHE3e

OCHOBHBIE CTaaNU

45
aHTpOIIOreHe3a

46 [Taneoreneruka u
MajeoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
Yenoseueckue packl.

48 [TpakTrueckas pabota 05
«M3yueHne 3KOJO0THIECKIX '
aJlanTalnui 4eIoBeKa»

49 MexaucuuIIMHapHbIE
METO/Ibl aHTPOIOJIOTUU

50 3apokJeHNe U pa3BUTHE
9KOJIOTUU
MeTobl SKOJIOTHH.

JlaGopaTtopHnast pabota

51 «M3y4yenne MeTo10B 0.5
HKOJIOTMUECKUX
HCCIIETI0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX
3HAHWH 1 YeJIoBeKa

53 Okonoruyeckue HakTopsl
AbuoTtnueckue GpaxkTopsl.

54 b p 0.5

CBeT KakK dKOJOTHYSCKUM




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

55

AbGuotnueckue GpakToOpHbI.
Temmnepatypa Kak
9KOJIOTHYECKUiA (haKkTop.
JlaGopaTopHnas pabota
«Bp1saBiEHUE
MIPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

0.5

56

AObuoTtndeckue (HaKTopsl.
BrnaxnocTs kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pa3HbIX MECT OOUTAHUSD)

0.5

57

Cpenpl oouTanus
OpPraHu3MoB

58

buonornueckne puTMbl

59

Kuznenusie GopMmsl
OpraHU3MOB

60

BuoTtnueckue akropsl




61

3HaueHne OMOTHUECKHUX
B3aMMOJACUCTBHH 11
CyIIIECTBOBAHUS
OpPraHU3MOB B CpeJie
obuTanus

62

DKOJIOTHUECKUE
XapaKTePUCTUKU
TOTTYJISIITH

63

OcHOBHBIE ITOKa3aTeIn
HOHyJIfIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3pAcTHAs U
MOJIOBAsi CTPYKTYpa

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISAILIUN: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

65

DKOJIOTHYECKasi CTPYKTypa
MnomyJaanun

66

JlnHaMuKa NomyJsiuu u eé
peryisuus

67

Kpussie pocra
YUCJIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

68

DKoJoruvecKasi HUIa
Buna. Jlaboparopuas
pabota «[Ipucnocobnenus

0.5




CEMsIH paCTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISIIIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIHIA
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MoB
— OuoLEeHo3

79 DKocucTemMa Kak OTKPbITast
cucrema
Kpyrosoport BemiecTs u

73 MIOTOK SHEPTHH B
HKOCHCTEME

74 OcHOBHBIE TIOKA3aTeNn
9KOCHCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 H3meHeHus coo01ecT —
CYKIIECCHH
IIpupoaHbIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
OKocucreMsl MOpel U
OKEaHOB
[IprupoaHbie 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,

cTeney, MyCThIHb




79

AHTpPOIIOT€HHBIE
KOCUCTEMBI

80

YpO0o3KOCHCTEMBI.
[IpakTuyeckas pabora
«M3y4yenue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHUpPOBaHUSI OCHOBHBIX
B3aUMO/JICUCTBUI
OpPTaHU3MOB B 3KOCHCTEMAX

82

MexaHu3mbl BO3ICUCTBUSA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpraHMU3MEHHOM,
OPraHU3MEHHOM,
MONYJSALIMOHHOM U
DKOCUCTEMHOM YPOBHSX

83

buochepa —
oOuiernyiaHeTapHas
o0ououka 3emiu

84

VYuenue B. U.
Bepnanckoro o 6mocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHoChepbl

86

KpyroBopoTs! BemiecT u
OMOreOXMMHUYECKHE [IUKITBI

87

3oHanbHOCTH Onochepsl.




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh Onochepsl

89

DKOJIOTHYECKHE KpU3HUCBhI U
HX ITPUYHUHBI

90

BosaelicTBue yenoBeka Ha
ouochepy

91

AHTpPOIIOTEHHOE
BO3JECHCTBHUE Ha
pacTUTENBHBIN U
SKUBOTHBIN MUP

92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHIIUIIBI
YCTOMUYUBOTO Pa3BUTUS
YeJI0BEYECTBA U MIPUPO/IbI

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOrTYECKOro
pazHooOpaszus 3emin

95

O0o01IeH e TT0 TeMe
«MuUKpO3BOIIIOLUSA U €€
pE3YyIbTAThD)

96

O6o00611eHMe IO TeMe
«MaxkpodBoronus u €
pE3yIbTATBD»

97

O000I11IeHNE 10 TEME




«IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJIIE»

O06o06mIeHne o Teme
98 «[IpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

O000111eHME 110 TEME
«IKOJIOTHS — HAYKa O
99 Y 1

B3aUMOOTHOIIECHUSAX
OpPTaHU3MOBY

O000I11IEHNE TT0 TEME
100 | «Opranusmsl u cpena 1
oOuTauua»

O060011IEHNE IO TEME
101 «IKOJIOTHSI BUIOB U 1
MO YJIALIAN»

O000I11IEHNE TT0 TEME

102 | «buocdepa — rnobanbHas 1
IKOCUCTEMA»
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME







HHPOBEPSAEMBIE HA EI'D 110 BUOJIOI'M TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kox npoBepsiemoro
TpedoOBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHHUS @
NMPOrpaMMbl cpeHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUN O MECTE U POJIH OMOJOTHU B CUCTEME €CTEC
COBPEMEHHOM €CTECTBEHHOHAy4YHON KapTUHbI MHUpPA, B IIO3HAHUU °
KU3HEHHO BAYKHBIX COLUAIBHO-3TUYECKUX, IKOHOMUYECKUX, IKOJIOTHUYS
TaK)K€ B PEIIEHUU BONPOCOB PALMOHAIBLHOIO MPUPOJOINOIb30BaHMS,
OTHOIIIEHHUSA K MIPUPOJIe, OOIIECTBY, YETOBEKY; O BKJIaJI€ POCCUUCKUX U 32
pa3BHUTHE OMOJIOTUU

Bnanenue CHCTEMOM 3HAHMM 00 OCHOBHBIX METOHdax HAY4YHOI'O
OMOJIOrHYECKUX HCCIICAOBAHUAX KHBBIX 00BEKTOB U DKOCHUCTEM (OHI/I
Ha6J'II-0I[eHHfI); crmoco0aMu BEISIBIEHUS U OICHKHW aHTPOIIOI'CHHBIX U3MCH(
YMeHue BbIABUTaTh TUIIOTE3bI, ITPOBCPATL HX IJKCIICPUMCHTAJIbHBIMU

HUCCIICAO0BaHNUA, AHAJIM3UPOBATDH ITOJYUCHHBIC PE3YJIbTAThI U ACJIATh BBIBO,
BrisiBnenue 3aBUCUMOCTHU MCKAY UCCICAYCMBIMH BCIIMYNHAMU, 00BACHE
(I)OpMy.]'II/IpOBaHI/Ie BBIBOIOB C MCIIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TCOPL

YMeHue BnaseTh CHUCTEMOM OMONOrMYECKMX 3HAHWUW, KOTopas
OMOJIOrMuecKre TEpMHUHBI U TIOHSTHUS (KU3Hb, KJIETKA, TKaHb, OPraH, OpraHI
ouorieHo3, Ouocdepa; mMeTadoIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
JMCKPETHOCTD, CaMOperyJIsLus, CaMOBOCIIPOU3BE/ICHHUE, HacJ
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornueckne Teopuu: kierouHas Teopus 1. [lIBanna, M. Illnei,
cesiektuBHOro umMmynurera I1. Dpnux, 1.M. MeunukoBa, XpoMOCOMH:
Moprana, 3akoH 3apojpleBoro cxoacrsa K. bapa, sBonronmonHas teo
TEOpHsl BONIOIMH, Teopusl aHTpornorenesa Y. /lapBuna; Teopust Guore
H.W. BaBunoBa o meHTpax MHOrooOpa3zus M MHPOUCXOXKIEHUS KYJIbT
CeBep110Ba 0 MyTAX W HAMPABJIEHUAX 3BOJOIMH, yuenne B.M. BepHanack
3aKOHBI (€AMHOOOpa3usi IMOTOMKOB IEpPBOTO IOKOJIEHHUS, pacIleruie
HacyenoBaHus npu3HakoB ['. MeHens; clenIeHHOro HaclIeJOBaHusI TIpH
reHoB T. Moprana; rOMOJOTMYECKMX pPsJIOB B HACIEICTBEHHOU I
reHeTudeckoro paBHoBecus Jx. Xapaum u B. BaitnGepra; 3apo;
Oouorenernuecknii 3akoH J. ['exkens, @. Miomiepa);

MPUHILMIIBI (YUCTOTHI FaMeT, KOMIIJIEMEHTApHOCTH);

npaswia (MmuHIMYMa FO. JInOuxa, 5K0I0ruyecKoi nupamuabl Ynuce, Ouc
runotesbl (koanepsatHol A.JM. Omnapuna, nepBuuHOro OyiboHa JIk. X
pubosuma T. Yek)

YMmenue peuiaTh NMONUCKOBBIC OMOJIOTHYECKHUE 3ala4ui; BBIABJIATH NPHUYU]
HCCIICAYyCMbIMU OMOJIOrHYECKUMH OGBCKT&MI/I, nponeccaMn M SIBJICHUAMU




OCHOBAHUH TIOJTy4EHHBIX PE3YJIbTATOB;
COCTaBIISITh TEHOTHITMYECKAE CXEMbI CKPCIIMBAHUS JUIL DPa3HBIX THII
OPraHu3MOB, COCTaBIISITh CXEMbI TIEPEHOCA BEIECTB U SHEPTHH B IKOCHC
CEeTH)

YMeHue ycTaHaBIIMBaTh B3aUMOCBSI3H MEXKIy CTPOCHHEM U (YHKIHSAM
TKaHEH, opraHaMu ¥ CHUCTEMaMH OPTaHOB Yy PAaCTCHMM, )KUBOTHBIX U Y€
BEIIECTB; ATAallaMU KJIETOYHOTO IMKJA M >KU3HEHHBIX LHKIOB OPraHH:
pa3BUTHs; TEHOTUNIOM M (EHOTHIIOM, (GEHOTHIIOM U (hakTopamu
SBOJIIOIUM;, JABIKYIIMMH CHJIAMHU  aHTPOIOT€HE3a; KOMITIOHEHTaM
PUCIIOCOOTICHUSMU K HUIM OPTaHU3MOB

YMeHue BhIICNATh CYIIeCTBEHHBIE IPU3HAKHU:

CTPOCHHS BHPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUYHBIX I
BUJIOB, OMOTrEOLIEHO30B, YKOCUCTEM U OUOCHEpbl; CTPOSHUS OPTaHOR
KUBOTHBIX, 4YEJIOBEKa; MPOIECCOB IKUZHEICATEIbHOCTH, IPOTEKAIOL
KUBOTHBIX M YeNIOBEKa; OMOJIOTMYECKUX MPOIECCOB: OOMEHa BEIIECTR
MIpEeBpALICHHUS SHEPTruu, OPOXKEHUs, aBTOTPO(GHOr0 U reTepoTpodHOro
XEeMOCHHTE3a, MHTO03a, Meio3a, rameToreHesa, -3MOpuoreHesa, I
Pa3MHOXXEHUS, HHIWBUIYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEH
rerepo3uca; NEHCTBUII MCKYCCTBEHHOI'O OTOOpa, CTaOUIU3HPYIOIIETO,
€CTECTBEHHOT'0 0TOOpa; aJlJIONaTPHUYECKOro U CUMIIATPHYECKOT0 BUI00C
CHJI DBOJIONUU Ha TEeHO(OHJ TMOMYyISALUUU; TMPUCTOCOOIEHHOCTH Of
YyepeI0BaHMs HaPABJICHUI SBOJIOLINN; KPYTOBOPOTA BEIIECTB M MOTOKA

CpopMHUpPOBAaHHOCTh YMEHUS BBIJEIATh CYIIECTBEHHBIC TPHU3HAKH I
OYKapuoT, OAHOKJICTOYHBIX W MHOTOKJICTOYHLIX OPraHu3MOB, BHJIOB.
OCOOCHHOCTH TPOILIECCOB OOMEHa BEUIECTB U IPEBpAIICHMS DHE]
TUTACTUYECKOTO W DHEPTETHYECKOTr0 0OMeHa, XeMOCHHTE3a, MUTO03a, Me¥
U PAa3sMHOXCHUA, WHIAUBUAYAJIBHOI'O Pa3BUTHA OpraHU3Ma (OHTOFCH€3
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHusl, IPUCIIOCOOIEHHOCTH OpPraHu’
KOMITOHCHTOB 3KOCHUCTEM, aHTPOIIOICHHBIX H3MEHEHHH B DKOCHCTEMax
BEILIECTB U MPEBpaIeHusI YHEPTun B Ouochepe

YMeHue Hucmnoab30BaTh COOTBCTCTBYIOIIHUEC apTyMCHTHI, 6I/IOJ10FI/I‘-IGCKy}
IJI 1O0Ka3aTC/IbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTCMATUYCCKUX TP
CpCabl 06I/ITaHI/I$I; CAUHCTBA YCJIOBCUCCKHUX PacC, HCO6XOI[I/IMOCTI/I 310pO]
pa3H006pa31/15{ BUJI0B U DKOCUCTEM KaK YCJIOBHA COCYIHICCTBOBAHU S TTPHP(

YMmenue KPUTHYCCKHU OLCHHUBATH I/IH(I)OpMaI_[I/IIO OMOJIOTUYECKOTO C
OTUYCCKHUE  ACIICKTBI COBPCMCHHBIX HCCIEIOBaHUN B 6I/IOJ'IOFI/II/I,
paccMaTpuBaTh r100aJIbHBIE DKOJIOTHYECKHIE Hp06HCMLI COBPCMCHHOCTH.
HUM CO6CTBCHHYIO ITO3HUIIHNTIO




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 10O BUOJOI'A

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpeMeHHast OMOJIOTHST — KOMITJICKCHAsI HayKa. brojorndeckre HayKu U U3ydaeMble
MIPHUKJIATHBIC U TIOUCKOBBIC HAYYHBIE UCCIIEI0OBAHUS B OMOJIOTHH.

3HaueHue OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHI
Ouosiorveil. 3HaueHHe OHOJIOTMM B MPAKTUYECKOW JACSITEIHLHOCTA YeJIOBEKa:
MPOMBINIIICHHOCTH, OXPaHE MPUPOIBI

1.2

JKuBble cuCTEeMBl Kak TpeAMeT u3ydeHusi Ouonoruu. CBOWCTBA JKUBBIX CHCTEM
JUCKPETHOCTh W  IEJIOCTHOCTh, CIOKHOCTh W  YIHOPSIOYEHHOCTh CTPYKTYPBHI
CaMOBOCIIPOU3BEICHHE, PA3PaKUMOCTh, U3MEHUUBOCTh, POCT M Pa3BUTHE.

YPpOBHM OpraHU3alMK KUBBIX CUCTEM: MOJICKYJISIPHBIH, KIIETOUHBIN, TKAHEBBINA, OpTaH
9KOCHUCTEeMHBIN (OHMoreoneHoTnueckuii), Ouochepuprit. Ilporeccrl, MPOUCXOISIIN!
NpU3HAKK KHUBOTO. JKH3HB Kak (hopma CyIeCTBOBAHUS MATEPUU

1.3

Mertonsl Owonorudeckoil Hayku. HaOmroneHue, M3MepeHUe, SKCICPUMEHT, CHCTEM
3aBUCUMOM M HE3aBUCHUMOW mepeMeHHOU. [lnanupoBanue skcnepuMeHTta. llocTaHc
runote3a. [loHsitue BBIOOpKM W €€ JOCTOBEpHOCTh. Pa3bpoc B OMONOTHYECKUX
MOJIYYEHHBIX Pe3yNbTaToOB. [[pUUMHBI HCKaXEHUS PE3YNIbTATOB dKciepuMeHTa. [1oHATY

Kierka xak Omosornueckas cucrema

2.1

Knetka — cTpykTypHO-(GYHKIIMOHATbHAS €IUHUIIA KUBOTO. VICTOpUS OTKPBHITUS KIIET
Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxo). OCHOBHBIE MOTOXKEHHS COB
MeTop1 MOJIEKYISIPHON M KJIETOYHOU OMOJIOTUH: MUKPOCKOMHS, XpoMarorpadus, 3Je
mubdepeHanpHoe HeHTpUPYrupoBaHie, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUIA COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPO3JIEMEHTh. Boma n et
y4acTue B CTPYKTYPUPOBAHUM KIIETKH, TETLIOPEryJsiiMi. MUuHepanbHble BEIECTBA KJ
KAaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMUHOKHUCITOTHBIA cocTaB OenkoB. CTPyKTypI
CTpyKTypa Oenka, NenTHAHas CBA3b. BTOpUYHAs, TpeTUYHAs, YETBEPTUYHAS CTPYKTY]
Knaccudukanus 6enxoB. buonornueckne GpyHkimum 6€IKoB.

VYrneBoasl. MoHocaxapuibl, Iucaxapuiabl, OJUrocaxapuabl U mnonucaxapuipl. C
XUMHYECKHE CBOMCTBA YIJIeBOAOB. bruonornueckue GyHKIUU YIiIeBOAOB.

Jlumuaer. T'uapodunsHo-THIpOGOOHBIE cBoMcTBa. Knaccudukamus numnuaos. Tpw
crepoubl. buonornueckue Qpynkunu aunuaoB. OO0mMe CBONCTBA OMOJOTHYECKUX M
CaMO3aMbIKaHUIO, MTOJYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. [JHK u PHK. Ctpoenne HykiaenHOBBIX KuCIOT. HykieoTw
[TpaBunio Yapradda. Crpykrypa JHK — nBoitHas cnupanb. MectoHaxoxaeHue U Ot
PHK. ®ynkiuu PHK B knetke.

Ctpoenne mosiekynbl AT®. Makposprudyeckne cBsisu B MoJiekysie ATO.




BoccranoBnenHble nepeHocunkH, X GyHKuu B kiietke. CekBenupoBanue JJHK.
CrtpykrypHast Ouosiorus: OMoXUMHUYecKue M OWOpU3NYECKHE HCCIEIOBAHUS COCTal
OUOMOJICKYJT

2.3

Tumb! KJIETOK: SyKaprHOTHYECKasi M MpoKapruoTHueckas. CTpyKTypHO-(pyHKIIMOHATBHBI
Crpoenne npokapruoTHueckoi kieTku. Kierounas crenka Oaxtepuil u apxei. Ocobx
aBTOTPO(HON MPOKAPUOTUIECKUX KJIETOK. MECTO U poJib MPOKApUOT B OMOIIEHO3aX.
Crpoenne u (GyHKIMOHMPOBAHUE HYKAPHOTHUECKOW KieTku. [lnmasmarnyeckas wme
IUIa3MaTHYeCKO MeMOpaHbl. TpaHCIIOPT BEINECTB uepe3 IJIa3MaTHYECKYl0 M
obneruénnast nuddy3us), aKTUBHbBIN (IEPBUYHBIN U BTOPUYHBINA aKTUBHBIM TPAHCIIOP
Pabora Harpuii-kanueBoro Hacoca. DHIOIMTO3: MUHOLUTO3, (HaromuTos. DK30IUTO
(YHKIIMH KJIETOYHON CTEHKH pacTeHUi, TpUOOB.

Huronmna3zma. Ilutozons. Llutockener. [IBmwkeHue mutoriazmbl. OpraHouabl Kie
KJIeTku: ’HAomnasmarndeckas cetb (JIIC), ammapar ['onbmxu, JHU30COMBI, HX C
OJTHOMEMOpaHHBIX OpPraHouJ0B KieTku. CTpoeHue rpanyssipHoro perukyiayma. Cu
KJIETOYHBIX MeMOpaH. ['mankuil (arpaHyssipHBIM) 3HIOMIA3MATUYECKUN PETUKYITYM
I'onpxu. Tpancnopr BewecTs B KiIeTKe. Bakyonu pacTuTenbHbIX Ki1eTOK. KieTouHsly
[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

CrpoeHre U QpyHKIMM MUTOXOHJpHUM M TuiacTuA. IlepBuuHbIe, BTOPUYHBIE U CIIOXKH
AYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIUX PACTECHUM.
HememOpannbie opranouapl kietkn CrpoeHne W QYHKIUH HEMEMOpPaHHBIX
MuxkpodunamenTsl. Mplieunsle kineTkd. MukporpyOouku. Kierounsiii neHTp. C
pecHryek. MukpoTpy0oukH nuToriasmsl. LleHTpuos.

Anpo. Ob6onouka siipa, XpoOMaTUH, KapuoIula3Mma, SAPBIILIKH, UX CTPOCHHE U (DYHK
[TpocTpaHcTBEHHOE PacoIOKEHNE XPOMOCOM B HHTEp(a3zHoM syipe. benku xpomaTuH
Knerounsle BkiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (pacTUTEr

2.4

AcCCUMUIISIIINS U TUCCUMUIISLIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa Berec
VYyactue kucnopoaa B 0OMEHHBIX Mpoleccax. JHepreTuyeckoe 00ecredeHne KIETK
nporeccax. DepMEeHTAaTUBHBIA XapakTep peakuuil KIeToyHoro Mertabommuzma. Dej
mexanu3Mm neiictBus. Kodepmentsl. Otnuunst (HepMEHTOB OT HEOPTaHUYECKUX K
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATHUBHBIX PEAKIINA OT Pa3IMYHBL
IlepBuYHBI CUHTE3 OpraHMYeckux BewlecTB B kieTke. dorocunHTe3. POnp Xiopc
CeeroBas u TeMHOBas (asbl. [IpoaykTUBHOCTH (hOTOCHMHTE3a. BiusHUEe pa3smIudHbIX (
3HavyeHue pOTOCHHTE3A.

XeMmocuHTe3. Pa3zHooOpa3me  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUPHUIIUPYIOIL
cepobakTepuu, BOJIOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTel OpoXeHHS W HMX HCIOII
MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIIOTUH U BO3OYyAUTETH OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl JHEPreTHYecKoro oobOmeHa. [loAroTOBUTENBHBIN 3
PaCIIEIUICHUE TIIFOKO3BI.

buonornueckoe oxkucieHue, WIM KJIETOYHOE JbIXaHue. Poiab MUTOXOHApPUN B MPO!
[uknuueckue peakimu. OxucnurenbHoe docopunupoBanue. [IpenmyrnecTsa a’spo
aHadpOOHBIM. D(PPEKTUBHOCTH HIHEPTETUUECKOTr0 0OMEHa




2.5

Peakuuu wmatpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B peaKLUAX
HaCJIeJACTBEHHON MHpopManuu. [ eHeTHUYeCKui Ko/, ero cBoicTBa. TpaHCKPHUIITUSI — |
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIEIbHOCTb, ACUMMETPUYHOCTD. ]
tpancnopteix PHK B OmocunTtese Oenka. Ycious OmocuHTe3a Oenka. Koamposa
OuocuHTe3e Oemnka.

Opranuzanys reHomMa y MpOKapuoT U 3yKapuoT. Perynsuusi akTUBHOCTH TE€HOB Y
Kaxo06, XK. Mano). Perynsmus oOMEeHHBIX MPOIecCOB B KiieTke. KieTounslii romeocra:
Bupycel — HeksleTouHbIe (OPMBI )KU3HU U 00JIUraTHble mapa3utbl. CTpOeHHE MPOCTHIX
Oakteprodaros.

BupycHsbie 3a0oneBanus yenoBeka, xuBOTHbIX, pactreruii. CITN/, COVID-19, conuan

2.6

Knerounsrnii nukd, ero nepuoasl u peryisnus. Marepdasza u Muto3. OCOOEHHOCTH TTPC
[TonroroBka kieTkn K peneHuto. lIpecuHTeTnuyeckuit (IOCTMUTOTUYECKUH), CHE
(MPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.

Marpuunsnii cunres JJHK — pennmukanms. [IpuHnuns!r perumkanuu JIHK: xomrie
CUHTE3, aHTUnapaienbHocTb. Mexanusm perukanuu JJHK. Xpomocomsl. CTpoenue
XpOMOCOMHBIN HA0Op KIIETKH — KapUOTHI. JUTUTONIHBINA U TaluIONTHBIA HA0OPBI XPC
ITooBBIE XPOMOCOMBI.

Jenenue knetku — muto3. CTaguu MUTO3a U IPOUCXOAIINE B HUX MPOLECChl. THIE
buonornueckoe 3HaueHHEe MUTO3a. Perymsmus MUTOTHYECKOro mukia KieTtku. [Ipo
aroInTo3s.

DyHKIMOHAJIbHAS TEHOMMKA

Opranusm Kak OMooruyecKas cuctema

3.1

OpnHOKIIeTOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE OPIraHU3Mbl 1 MHOTOTKaHEBBIE O]
@®opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecronoe (BKIOYash BEreTaTUBHOE) U IOJIOBC
MOYKOBaHUE, CIIOPYJISILMS, (pparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3muoxenue. [lonoBblie kineTku, wiau ramersl. Meio3. Ctaaun meiose
Kpoccunrosep. buosornueckuil CMbICI Meio3a W IOJOBOro mporecca. Menos
OpraHU3MOB.

[TpenzaponpiieBoe pa3Butue. ['ameTorenes y >kuBoTHBIX. [lonoBblie sxene3bl. O0pasc
CnepmaroreHe3 u oorene3. CTpoeHHE TMOJOBBIX KIETOK. OIUIOAOTBOPEHUE U M
CrniocoObl OIIOAOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOE pa3BUTHE OpraHU3MOB (oHTOreHe3). Ctaauu SMOpHOreHe3a KUBOTHBL:
Tuner apobsienns. OcoOeHHOCTH TPOOICHUS MIIEKOMUTAIOIINX. 3apOIbIIIEBHIE JIUCTKY
TKaHEell M3 3apOoJbIIIEeBBIX JUCTKOB. B3anMmHOe BiMsSHUE yacTell pa3BHUBAIOLIETOCS 3af
3akiajika IiaHa CTPOEHHs! KHUBOTHOTO KaK pe3ysbTaT HepapXUUeCKUX B3aUMOJICHCTBHUI
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbL.

Poct u pa3surtue xuBoTHbIX. [locTamMOpuonanbHbIil iepuos. [Ipsmoe u Henmpsimoe pa-
0€CrO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. buHolOrMyeckoe 3HaueHHE MPsi
pacrnpocTpaHeHue B Mpupoje. TUIbl pocTa XUBOTHBIX. DAKTOPHI PETYIALUU POC
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHS Y )KUBOTHBIX M uesoBeka. [leprosl oHTOreHesa yenor
Pasmuoxenue u pazsurue pactenuil. 'amerodur u cnopogut. Meito3 B KU3HEHHOM II
npouecce Meio3a. ['amerorenes y pacrenuid. OIIOgOTBOPEHUE W Pa3BUTHE pa




OIIOIOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHHME M pa3BUTHE CEeMEHH. Me
pacTeHuil U )KUBOTHBIX

3.2

HcTopusi cTaHOBJIEHUS U Pa3BUTUS F€HETUKU Kak HayKd. OCHOBHBIE I'€HETUYECKUE I
XPOMOCOMBI, aJUICJIBHBIE TI€Hbl, aJIbTCPHATUBHBIC INPU3HAKH, JOMUHAHTHBIM WU P
reTepO3UroTa, 4YWUCTasl JIMHUS, THOpUIbI, TeHOoTHr, (eHoturn. OCHOBHBIE METO]
LUTOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Monorubpuanoe ckpemuBanue. [leporit 3aKkoH MeH e — 3aKOH eTMHO00pa3us Tuo
JOMUHUpOBaHUs. Bropol 3akoH MeHpaens — 3aK0oH pacuieruieHus npu3HakoB. [{uromn
cKpenuBaHus. [ umoTe3a YiuCTOTHI raMer.

AHanu3upyromiee ckpemuyBanue. [IpoMexyTouHblii XapakTep HaciaeaoBaHus. Paciy
JIOMUHUPOBAHUH.

Jurunbpumnoe ckpenuBanue. Tperuit 3aKkoH MeHaenst — 3aKOH HE3aBHUCHUMOTO HacCe]
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHOe HaclenoBaHue npu3HakoB. PaboTer T. Moprana. CrernieHHOe Hacie/1o]
MEXJ1y FeHaMU. XpOMOCOMHasl TeOpUs HACIIEICTBEHHOCTH.

['enernka mona. XpOMOCOMHBIM MEXaHHU3M OINpEAENCHUs Moia. AYTOCOMBI M IOJIC
reTeporaMeTHbIi moil. ['eHeTHnyeckasi CTpyKTypa MoJIOBbIX XpoMocoM. HacnenoBanue r
['eHoTunm kak menocTHas cucTema. llneoTpomuss — MHOXKECTBEHHOE JICHCTBHE
B3anMopeiicTBre HeauienbHbIX TeHoB. KoMiuieMeHTapHoCTh. Dnuctas. [lomumepus

3.4

B3aumopeiictBre reHotuna W cpensl mpH  (opMupoBaHMM (QeHoTHna. 3mMeHuur
KOJINUECTBEHHbIE MTPHU3HAKU. BUbl N3MEHUMBOCTH: HEHACIIEICTBEHHAs! M HACIIEICTBEHHAS
MoudukanuonHass U3MEHYMBOCTb. Posib cpenbl B (pOPMUPOBAHHMU MOJAM(UKAIIMOH]
npu3Haka. BapuannonHslii psa u BapuanonHas kpusas (B. Moranncen). CoiicTBa Moy
['eHoTHNIMYeckass K3MEHYMBOCTb. (CBOWCTBA T'€HOTHIWYECKOW WM3MEHYMBOCTH. Bus
KOMOWHATHBHAS, MyTaIl[HOHHASL.

KomOunaTiBHast n3MEeHYMBOCTh. Mei03 U MOJIOBOM MPOIIeCC — OCHOBa KOMOWHATHBHOMN
M3MEHYMBOCTHU B CO3/IaHMH T€HETUUECKOT0 pa3HOOOpasus B IpeAeax OHOrO BUIA.
MyranyoHHas U3MEHYMBOCTh. BUbl MyTalyii: reHHbIE, XpOMOCOMHbBIE, FeHOMHBbIE. CIIOF
SAnepuple M uuTOIIa3Maruyeckue Myrtanuu. CoMaTH4YecKWe M IOJIOBbIE MYTallUU.
MyrareHsl U UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOI'O MpOLIEC
HacsieacTBeHHoU n3mMenunBocty (H.M. BaBuno). BHesinepHast ©13MEHUMBOCTB M HACIIE,

3.5

Kapuotun uenoBeka. MexayHapoaHass HporpamMma MCCIE€IOBaHHUS TIE€HOMa YeJol
YeNoBeKa: TEHeaJOTHYeCKHil, OJIM3HEIOBbIH, IUTOTEHETHYECKUN, TMOMYIAIUOH
reHeTudyeckuil. COBpeMEHHOE OIpeesIieHHe T€HOTUIA: TOJIHOTEHOMHOE CEKBEHUPOBAH
nomorpio [111P-ananu3a. HacinencrBenHsie 3a00eBaHus yenoBeka. [ eHHbIE U XPOMC
C HACJIEJICTBEHHOW MPEApacloJ0KEHHOCTbIO. 3HAYEHHE MEIUIIMHCKON TIE€HETHKY
reHeTHYECKHX 3a001eBannii yesoBeka. CTBOJIOBEIE KIIETKU

3.6

JomecTukanus u cenekuus. 3apokIeHue celekuuu u goMmectukanuu. Yuenue H.M. Be
MHOT000pa3us KyJIbTYPHBIX pacTeHUd. Ponb cenekiuu B CO3IaHUHM COPTOB PACTEHUH
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HacileACTBeHHOM n3menunBoctu H.M. Basu
paboTHI.




Metoapl ceneKuMoHHON pPaboThl. VMCKycCTBEHHBINM OTOOpP: MacCOBBIM M HMHIWBH]
cenekuuu. VcnbITaHue npou3BoauTeseit mo moToMctBy. OTOOp MO TEHOTHUITY C ITOMO]
oTOOp Mo reHoTumy ¢ nomomeio anammsa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJIEKIIMOHHON paOoThl. PamualinoHHBIN U XI
MyTalui y KyJbTYpHBIX (OopM opraHu3moB. Mcmosib30BaHHE TEHOMHOTO PEIaKTHPC
JHK s monydeHust uCXOAHOTO MaTepuaia Jjisl CeJEKIUU.

[Tonmy4yenue nmommruton1oB. BHyTprBHIoBas ruOpuau3anus. bim3kopoacTBeHHOE CKPEIUB
CKpeIMBaHue, WM ayTOpuauHT. ['erepo3uc u ero npuuuHbL. Vcmons30BaHue rerepos3uca B
[Ipeomonenue Gecrioans MEXBHIOBBIX THOPHUIIOB. JIOCTIKEHHS CETICKIIMN PACTEHUI 1 YKH]

3.7

OOBEKThI, UCHOTb3YeMble B OMOTEXHOJIOTHH, — KJIETOUYHBIE U TKAHEBBIC KYJIBTYPHI, Ml
TpaauuroHHas OMOTEXHOJIOTHSL: XJIe00IeUeHUE, TOTyUYECHHE KUCIOMOJIOYHBIX MPOJYKTO
cunTe3. OOBEKTHI MUKPOOHONIOTHYECKUX TexHOoJorui. IlponsBoacTBO Oenka, aMHHOK
OILIONOTBOpPEHUE. PEKOHCTPYKIMA SIMLIEKIETOK ¥ KJIOHUPOBAHKE KUBOTHBIX. MeTox Tpa
XpOMOCOMHAsi W T€HHas MHXEHepHs. VICKyCCTBEHHBI CHUHTE3 TI'€Ha U KOHCTP)
JlocTv>KeHMsT M NEepPCHEKTHBbl XPOMOCOMHOM M T'€HHOW HH)KEHEpUU. MeEIHUIMHCKI
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pasue OpraHu4eckoro Mupa

4.1

buonorndeckoe pasnooOpasue opraHu3mMoB. COBpeMEHHas CHCTEMa OPTaHHYECKOTC
oprann3MoB. OCHOBHBIE CUCTEMaTHUECKUE TPYIIITBI OPraHH3MOB.

OCOOCHHOCTH CTPOCHHS M JKU3HEICSTEIbHOCTH OJHOKJIETOUYHBIX OPraHM3MOB. bakre
OJTHOKJIETOYHBIE BOJOPOCIH, Ipyrue MpoTUCTH. KoloHWambHBIE OpraHu3Mbl. JIBH
amM€OouaHoe, KTYTUKOBOE, PECHUYHOE. 3aluTa y OJHOKJIETOYHBIX OpPIaHHU3MOB.
OpraHu3MoB. TakCHCHI

4.2

MHOroKjaeTOYHbIE pacTCHU. BzanMocBsa3p 4acTell MHOTOKJIECTOYHOI'O OopraHusma. ’
MHOT'OKJIETOYHOI'O OpraHuisMa. OpFaHI/IBM KaKk eauHoe Ienoe. TkaHu PpacCTCH]I
O6paBOBaTeJ'IBHaSI, IMOKpOBHAadA, MpPOBOJAIIAdA, OCHOBHAd, MCEXaHHUYCCKad. Oco(
PacCroJIOKCHHU A TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHble M reHepaTUBHbIE OpraHbl pacTeHUU. DYHKIUU OPraHOB U CUCTEM Op:
MHOTOKJIETOYHBIX PAaCTEHMM: TPONM3Mbl M HacTuu. lloriomeHune BOIBI, YIVIEKHUCI
pacrenusmu. [Ipixanue pacrenuit. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKH.
Brinenenue y pacrenuii. 3ammra y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacTs:
DuTOHITUAEI.

Paznpaxumocts U perynsiuus y OpraHu3mMoB. Pa3zapaXxuMoOCTb M peryisuus y MH
BEIIIECTBA U UX 3HAUCHUE

4.5

MHOrOKJIETOYHBIE KUBOTHbIE. B3aMMOCBSI3b YacTEl MHOTOKJIETOYHOI'O OpraHu3Ma.
MHOTOKJIETOYHOTO opranu3ma. Opranu3mM Kak enHoe nenoe. 'omeocras. TkaHu XKUB
TKaHEH: SMUTeINaNbHas, COCIWHUTENbHAS, MbIeuHas, HepBHass. OCOOCHHOCTH CT
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa

4.6

OpFaHLI U CUCTCMBbI OPraHOB JKHUBOTHBIX. (I)YHKI_[I/II/I OpraHOB U CHUCTCM OpPIraHOB.
OJHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX )KMBOTHBIX. Hapy)KHBIfI n BHyTpeHHI/Iﬁ ckener. C
I[BI/I)KGHI/IG MHOT'OKJIETOUYHKIX >KUBOTHBIX. IInTanue >XuMBOTHBIX. IIMTaHHE IIO3BOHOYH]




Koxnoe apixanue. XKabepHoe u 1€royHoe JpIXaHHE.

JlpixaHue TO3BOHOYHBIX JKUBOTHBIX. OBOJIOIMOHHOE YCJIOKHEHUE CTPOCHUS
JlpixaTenpHas cucTeMa ueloBeKa. MeXaHW3M BEHTWIALMU JIETKUX y NTHI[ U MIIEK
opranu3MoB. TpaHCHOpT BelIeCcTB y )KUBOTHBIX. KpoBeHOCHas cricTeMa U e€ OpraHsbl.
KUBOTHBIX. Kpyru kpoBooOparieHusi. DBOJIOLUOHHBIE YCIOKHEHUS CTPOSHUS K|
JKUBOTHBIX. Bblfenenue y opranu3moB. Beinenenue y uBOTHbIX. COKpaTUTENBHBIC |
MOJIOCTU Tella C KPOBEHOCHON U BBIICTUTENbHON cuctemMamu. BbijeneHue y I
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M UX TIPOM3BOIHBIE.

PaznpaxxuMocTh U perymsius y opranu3mMoB. Pa3npakxuMocTh y OJHOKIIETOUHBIX Opra
perysnus y MHOTOKJIETOYHBIX pacTeHuil. PocToBble BeliecTBa U X 3HaUCHUE.
HepBHast cuctema u peduieKTOpHas PEryislus y MHOTOKJIETOYHBIX >KUBOTHBIX.
DBOJIOIMOHHOE YCIOKHEHHE CTPOSHUSI HEPBHOW CHCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmoB u mporpamm ans 3(hdekTUBHONW (QYHKIMOHAIBHON aHH
MIPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTEHUI, KUBOTHBIX M Y€IOBEKa

OpFaHI/ISM YCJIOBCKA 1 €Iro 310POBLE

5.1

Opransl U cucTeMbl OpraHoB 4enoBeka. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX K
nyra. be3ycnoBHble u ycnoBHble pediekchl. ['yMopanbHas perymsiust U SHIOKPUHE
JKene3pl SHIOKPUHHON CHUCTEMBI U UX TOpMOHBIL. JlelicTBue TOpMOHOB. B3anmocBss3
['unoranamo-runodu3zapuas cuctema. Pednexc u pednexkropnas nyra. besycnoBHbie u

5.2

3amuTa opraiusma ot 6osnesnell. MiMmmyHHas cucrema yenoBeka. KieTouHbli U ryMo
NpUOOpPETEHHBIA crnienuuueckuii UMMYHHUTET. Teopusl KJIOHAJIbHO-CEEKTUBHOIO U
C.Toneraa). BocnamurenbHble OTBEThl OpPraHu3MoB. Poib BpOXIEHHOTO MMM
3a00J1€BaHUN

5.3

KposenocHas cuctema u e€ opransl. Cepalie, KPOBEHOCHBIE COCY/Ibl U KpoBb. Kpyru k
peryJsus

5.4

I[BIXaHI/IC YCJIOBCKaA. I[H(l)(l)}’?»l/l}l Tra3oB Y€pe3 TOBCPXHOCTH KIICTKH. I[BIXaTeHBHa}
IOBCPXHOCTL. PCFYJ'ISILII/ISI JAbIXaHU. Z[LIX&TGJIBHBIG 00BEMBI

5.5

[TumeBaputenbHass cuctema  yenoBeka. OTaensl  NUIIEBAPUTENBHOIO — TPak
BHyTpHUIIOI0CTHOE M BHYTPHUKIETOYHOE MUILEBAPEHNE

5.6

[ToxpoBsl u ux npousBoaHble. Opranbl BoigeneHus. Ilouku. CtpoeHne U QyHKIU
CeKpelusi 1 00paTHOE BCaChIBAHUE KaK MEXaHU3MbI pab0THI OpraHoB BeleseHus. O0p:

5.7

I[BI/I)KCHI/IC YyeJIoBEKa: MBIIIeYHas cucreMa. CKEICTHBIC MBIIIbLI 1 UX pa60Ta. CTpOCHI/]

Teopus sBomonnu. Pazsutne xnu3Hu Ha 3eMie

6.1

OpomonmonHas Tteopust Y. [lapsBuHa. IIpeanochuikyn BO3HUKHOBEHHUS JapBUHU3MA.
HapBuHa.

JIBmokyiue cuiibl 3Bositonny BUA0B 110 Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHO
M3MEHYUBOCTb, 00pH0OA 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).
Odopmnenne cunTeTnyeckoil Teopun sBosonnu (CTI). HelrpanbHuast Teopust 3BoI
Ouosorus. 3HaueHHe IBOJIIOLIMOHHON TEOPUH B OPMUPOBAHUH €CTECTBEHHO-HAYYHOMN

6.2

[Tonynanmst kak djeMeHTapHas eauHuia 3Bojtonuu. CoBpeMEHHBIE METOABI OIICH




CTPYKTYpbl mnonynsiuuid. V3meHeHue reHodoOHIa MOMYIAUUU KaK 3JIEMEHTapHO
reHerudeckoro pasHoecus [[x. Xapau, B. Baitn6epra.

OnemeHTapHbIe (HAKTOPHI (ABMXKYIIHE CHIIBI) 3BOJOLMUA. MyTarroHHbIi nponecc. Ko
FE€HOB — Cly4yailHble HEHaIlpaBJICHHbIE M3MEHEHHUS YacTOT ajUieleid B MOIMYJISLIHSE
W3omsuust monynsmuii: reorpaduaeckas (mpocTpaHCTBEHHAS ), OMosioruueckas (perpo;
EcrecTBenHbIii  oTOOp — Hampamisiomuid ¢akrop sBomonun. Dopmbel  ec
CTAOMIIM3UPYIOIINMA, pa3phIBalOmni (AU3pynTHBHBIN). [TooBoi oTOOD.
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK PE3yiabTaT MHUKPOIBOIIOIMH. BO3HUKHOBEHI
Apomopdossl u uanoananrtauuu. [Ipumepsl mpucnocobnenuid y opraHuzmoB. OT
OpraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumoobpazoBaHue Kak pe3yabTaT MHUKPOIBOJION
BUg000OpazoBanusa. Ilytu u cmocoObl BHUI00Opa3oBaHusA: aiomarpudeckoe  (
(9KOJIOTHYECKOE), «KMTHOBEHHOEY (TIOMHUILTONAU3aNus, THOpuan3anus). JJIuTenbHOCT
Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponb 3BoMIOIMOHHONM OHONOTHU B pa3pabOTKE HAayYHBIX METOJOB COXpaHEHUs Ou
KODBOJIIIOLIMSA Mapa3uTOB U UX X03seB. MexaHu3mbl (hOpMUPOBAHUS YCTOMYUBOCTU K
Hel

6.3

MeTonbl HM3y4eHHS MAaKpOABOJONUU. [laIecOHTONOTHYECKHE METOIbI H3YYCHHS °
(UITOTCHETUYECKUE PSJIBI OPTAaHH3MOB.

buoreorpadudeckue Meronbl u3ydeHus dBoironuu. CpaBHeHue (uopel U
buoreorpaduueckue oomactu 3eMiau. BUabl-oHIEMUKH U PETUKTHI.
OMOpPHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(POJIOTHICCKUE METOJbI HW3YYCHHS IBO.
9BOJTIOIIMY OHTOTEHE3a U MOSBJICHUS dBOJIONMOHHBIX HOBIIECTB. [ 'OMOJIOTHUHBIC U aH
OpraHbl M aTaBU3MbI. MOJEKYISIPHO-TCHETHYSCKAE, OMOXUMUYCCKUE W MaTeMaTHYC
['omomornynbie TeHbl. COBpeMEHHBIC METO/IBI TOCTPOCHHS (PHIIOTEHETUIECKUX JCPEBb
XPOMOCOMHEBIE MYTAITUH U YBOJIIOIIHS T€HOMOB.

OO0me 3aKOHOMEPHOCTH (MpaBuiia) HBONMIOIMUA. HeoObpaTuMocTh 3BOTIONMH. ANanT
TEMIIOB IBOJTFOITUHI

6.4

HayuHble rumore3bl NMPOMUCXOXAEHHUS >KU3HM Ha 3emiie. AOHMOreHe3 M MaHCHep)
3apOXKACHUU KHU3HU (KpealoHu3M). [ 'unoresza mocTOSHHOTO caMO3apOKACHUS JKU3E
Penn, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxeHue ®U3HU U aCTPOOHOIOTHS.
OcHoBHBIE 3Tallbl HEOpraHWUYecKoM sBoitouuu. [lmaHerapHas (reojormyeckas) 2
AOHOreHHBIN CHHTE3 OpraHMYeCKUX BellecTB u3 Heopranudeckux. OneiT C. Muuiepa
u3 MoHomepoB. KoanepBarnas runore3a A.M. OnapuHa, rurnore3a NnepBUYHOTO Oyr
runote3a . Mémnepa. Pubosumbl (T. Yek) m rumoreza «vupa PHK» V. T'mn
BO3HMKHOBEHHUE ITPOTOKJIETKH.

Hctopusa 3eman u MeTopl € u3ydeHus. Mckonaemsle opranndeckre octaTku. ['eoXpor
U a0COJTIOTHAsI TEOXPOHOJIOTH. [ €0XpOHOIOTHYecKast IKasa: 0HBbI, 3pbl, HEPHOIBIL, 3110
Hauanpubie srTanbel opranudeckod sBosronuu. l[losBienne M >BOMIONUSA IEPBBIX
Bo3nukHoBeHHe mepBbIX dkocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOIUIEHKH Kak ar
Crpomaronutsl. [IpokapruoTsl U 3YKapHOTHI.

[IpoucxoxaeHue dykapuot (cuMOruoreHes). DBOIONUOHHOE MMPOUCXOKICHIE BUPYCO]




opranu3MoB. Bo3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHoBHBIE 3Tamnbl HBOJIOLMU BBICIIUX pacTeHui. OcHOBHBIE apoMopdo3bl pact
[TosiBiieHHEe CIOPOBBIX pacTeHU U 3aBoeBaHre UMU cylid. CemeHHble pacTenus. [Ipor
OcHOBHBIE 3Tallbl 3BOJNIONUHM KUBOTHOro Mupa. OCHOBHbIE apoMOp(}o3bl KUBOTHB
B3pbIB — IOSIBJICHUE COBPEMEHHBIX TUIOB. [lepBble XOpmoBbie >KUBOTHBIC. JKU3HE
[Tpoucxoxnaenne ampuoduil u pentuwinid. [IporcxoxaeHrne MICKOMUTAIONUX U MTHUI]
OcBoeHne 6eCrO3BOHOYHBIMU U I03BOHOUYHBIMH KUBOTHBIMU CYIIIH.

Pa3zButne >xu3HM Ha 3emiie MO 3paM M TEepUoJaM: apxeil, MpOTEpO30H, maje
XapaKTepUCTHKa KiIMMara M reojorudeckux mpoueccoB. [losBnenne u pa
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.
MaccoBble BBIMHpPAHUSI — OJKOJOTHYECKHUE KPHU3UCHI Mpouuioro. Ilpuuumubel u
CoBpeMEeHHBIN YKOJIOTUYECKUI KPU3UC, €T0 0COOCHHOCTH

6.5

Paznensl u 3amaun antponosiornd. Meroasl antpornosiorud. CTaHOBIIEHUE NPEICTaB
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncTBO uenoBeka € KMBOTHbIMHM. CHCTEMaTH4ecKoe IOJIoKeHHE 4enoBeka. Cr
KUBOTHBIMH:  CPaBHHUTEIBHO-MOP(OIOTHYECKHE, 3MOpUOIOTHIECKUE, (HHU3HOIOT
OTnnuus yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKEHNE U KOMILIEKC CBSI3aHHBIX C HUM IIf
Y BTOPOW CUTHAJIbHOW CHCTEMBI.

JBmwxymme cuibl ((hakTopsl) aHTPOIIOTEHE3a: OMOIOTHYECKHe, connanbabie. COOTHOI
(aKkTOpOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIMM aHTPOIOreHe3a. ABCTPaJIONUTEKH — IBYHOTHE IPEIKH Jiroaei. Yen
opyauit Tpyna. YemoBek NpsIMOXOISIIMI U TIEPBBIM BBIXOJ JIIOJEH 3a Tpenenbl A
o0UMil MpeloK HEeaHJAepTaJbCKOTO 4YeJIOBEKa M 4YelloBeKa pazyMHoro. YenoBek
XOJIOIHOTO KJIMMaTa. YenoBeK pa3yMHBIM COBPEMEHHOrO THUIIA, JEHHUCOBCKHHM U
npenenamu AQpuku.

OBOJIOIUS COBPEMEHHOI'O 4YesoBeKa. EcTecTBeHHBIM OTOOp B MOMYJIALUAX 4Yel
nonuMopdusm. [lonynasuuoHHbIe BOJIHBL, Apeiid TeHoB, MUrpauus U «3PQPeKT OCHOB:
YeJloBeKa.

UYenoseueckue pacbl. [lonstue o pace. bonbumme pacel: eBporneouaHas (e
(axBaTopHalibHAs ), MOHTOJIOU IHAS (a3UaTCKO-aMepUKaHCKast). Bpems u myTu paccene
yesnoBedeckux pac. Hayunas HecocToATenbHOCTh pacu3Mma. llpucrnocoGieHHoCT
OKpyXarolien cpenbl. BiusHue reorpadudeckoii cpenbl U aperida reHoB Ha MOpGoJIor

OKOCHCTEMEI U MpUCymue UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun skosiorun. CBA3b 3KOJIOTHU C APYTUMH HAyKaMH.
Mertoapl sxonorun. [loneBsie HAOMIOACHUSA. DKCIIEPUMEHTHI B KOJIOTUH: TIPUPOTHBIC
9KOJIOTUHA. MOHUTOPUHT OKPYXKAIOMIEH CPEIbl: JTOKATHHBIN, PETHOHATBHBIN U TI100aJTbE

7.2

Okonoruyeckre (HakTopel U 3aKOHOMEPHOCTH UX jedicTBusi. Kiaccuduxanus sKoio
O6uoTHueckue, aHTpornoreHHsle. O0Imue 3aKOHOMEPHOCTH JEHCTBHS SKOJIOTUYECKUX
HInpenrens, FO. JIn6ux). TonepanTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3
Abuotnueckue Qaxtopbl. CBeT Kak 3Konoruyeckuii akrop. JledcTBue pasHBIX
OpraHU3MBbl. DKOJOTMYECKHE TIpYyNIbl PACTEHUWM M >KMBOTHBIX [0 OTHOILEHUIO
DoTONEPUOAU3M.




Temmeparypa kak 3Kosorudeckuii ¢akrop. JleiicTBue Temneparypsl Ha OpraHu3Mbl. |
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skonormdeckuid gaxtop. IIpucnocobienuss pacteHuil K Moaaep aHus
pacTeHuil o oTHOIIEHUIO K Boje. [IprucrnocobaeHust dKUBOTHBIX K U3MEHEHUIO BOJHOTO |
Cpeabpl  oOWTaHHsS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYILIHAs,  I1OYBEHF
BHyTpuOpranuzMeHHas. OU3NKO-XUMUYECKHE OCOOEHHOCTU CpeJl OOMTaHUSI OpPraHU3N
JKU3HU B Pa3HBIX cpefax.

buonornueckue putmbel. BHemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE W TOAN
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUN KU3HU.

Kuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHoi dopme. Kuznennsie ¢op
KYCTapHUYKH, MHOTOJICTHHUE TpaBbl, OAHOJETHHUE TpaBbl. JKU3HEHHBIE (DOPMBI KU
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue Qaxtopsl. Buasl O0MOTHYECKUX B3aMMOJCHCTBUI: KOHKYPEHIUS, XUII
[TapasuTtu3M, Koomepamusi, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
B3aMMOJIecTBU (Tonnueckue, hopuueckue, padpruyeckue). 3HaueHHEe OMOTUYECKUX |
OpraHu3MoOB B cpezie ooutanus. [[pMHIINIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

OKOJIOTUYECKHE XapaKTEPUCTUKU momyisiiuu. Ilonmynsnus kak OMonOruyeckas CHUcC
¢usnueckux GapbepoB M 0COOEHHOCTEH OHONOrMM BHAOB B (hOPMHUPOBAHHH TPOCTP
OcHoBHbIE MOKa3aTeNU MOMYJSALUN: YACIEHHOCTD, IJIOTHOCTh, BO3pACTHAs U MOJIOBAs
TEMII pOCTA, CMEPTHOCTb, MUTPALUs.

Okojoruyeckas CTpykrypa mnomyisiuu. OlieHKa YHCIE€HHOCTH nomyisuuu. JluHa
buornueckuii noreHIMan nonyssinuu. MoaenupoBanue TMHaAMUKA nonyisaaud. Kpu
KpuBble BeDKMBaHUS. Perymisius 4McieHHOCTH MOMYJSIUM: poib (GaKTOpOB, 3aBUCHI
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonsitue 00 »oKoyiorMUecKko HuUle BUAA. MecTtooOutanue. MHoOromepHass MO]
XarunHcoHa. Pazmepsl sxosorndeckoil HUIM. [loTeHnmanbHas u peain3oBaHHas HULI
Bun xak cucrema nonmynsuui. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE CTpaTel
MUTpalui )KUBOTHBIX. brosornyeckuie HHBa3HM YyKepOIHBIX BUJIOB

7.4

CoobmectBa opraHu3mMoB. buoreHo3 u ero cTpykrypa. CBs3M MEXIY OpPraHHU3ME
otkpeitas cucreMa (A./Dx. Tencnu). OyHKIMOHATIbHBIE OJOKM OPraHU3MOB B 3KOC
penyuentsl. Tpoduyeckue ypoBHH. Tpodudeckue menu u cetu. AOuorumueckue (
sKocucTeMax. KpyroBopoT BelecTB U NOTOK PHEPTHH B SKOCUCTEME.

OcHoBHBIE TIOKa3aTENIN HIKOCUCTEMBI. brioMacca 1 poayKius. DKOJIOTMYECKUE TUPaMl
Hanpapnennbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKlleccuu. IlepBUYHBIE U BTC
AHTpOIIOreHHbIe BO3JIeHcTBUS Ha cykueccuu. KimmmakcHoe cooOriecTBo. bruopaznooop:
— OCHOBA YCTOMYUBOCTHU COOOILECTB.

[IpuponHble  DKOCUCTEMBI.  AHTPONOIE€HHBIE  3KOCHUCTEMBL.  ATrpO3KOCHUCTEMA.
AQHTPOIIOTEHHBIMU U TIPUPOJHBIMU SKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u ¢
¢baynbl. buonornueckoe u X035ICTBEHHOE 3HAYEHHUE arpOIKOCHCTEM U YPOOIKOCHUCT
OCHOBHBIX B3aMMOJENCTBUI OPraHU3MOB B IKOCHCTEMAX.

IlepeHOC dHEPrUM U BEIECTB MEKIY CMEXHBIMU 3KOCUCTEMAMU. Y CTONYMBOCTB OPT




YCIIOBUAX €CTECTBCHHBIX W AHTPOIIOI'CHHBIX BOSHeﬁCTBHﬁ

7.5

Buocdepa — obierianerapHast 0001049Ka 3eMIIH, TJI€ CYIIECTBYET HIIH CYIIECTBOBAIA
ouocdepe. O6nactu 6nocheps! u e€ cocran. XKupoe BeniecTBo Onochepsl 1 ero GyHKL
3aKOHOMEPHOCTH CyllecTBOBaHUsS Ouocdepbl. OcobeHHocTu Omochepsl Kak Iiiooda
paBHOBecHe B Ouochepe. KpyroBopoTsl BemmecTB 1 OHOreOXUMHYECKUE IIUKIIBI (YIiiep
ouocdepe.

3onaneHOCTh OHMOcheprl. [lonstue o Oumome. OCHOBHBIE OHOMBI CYIIM: TYHf
HIMPOKOJIMCTBEHHBIC JIECa, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOIMYECKUE JIECa, BBICOI
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa v QYHKIMS )KHUBBIX CHCTEM, OI[CHKA MX PECYPCHOTO MOTEHIMaNa 1 onocde;

7.6

DKoJoruYecKre KpU3KUChl U WX MpUYMHbL. Bo3nelicTBue uenoBeka Ha 6uocdepy. 3ary
BO3/yXa. 3arps3HeHre BOgHOU cpeabl. OXpaHa BOIHBIX pecypcoB. Paspyiienue mo
H3meHeHue kumara.

AHTpPOIIOT€HHOE BO3/ICHCTBHUE HAa PACTUTEIbHBINA U KUBOTHBIA Mup. OXpaHa pacTUTE
MPUHIIMIIBI OXpaHbl pupoabl. Kpacueie kauru. Oco00 oxpaHseMble MPUPOIHBIE TEPPY
¥ 300JI0TUYECKHE MMAPKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHS 4YeJIOBEYECTBA M MPUPOJbL. Paiir
COXpaHEeHHEe OMOJOTHYECKOr0 pa3Ho00pasus 3eMiu




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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