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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMy mnpeametry "buonorus" (manee - 6uonorus) Ha
YPOBHE Cpe/lHEro ol1Iero oopasoBaHusi pazpadorana Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, KoHuenmuu mnpenogaBaHus yuyeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYyeousiii peamet «buonorus» yrnyonéunoro ypoBHsa uzyudenus (10-11
KJIACChl)  SIBISIETCA  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTe». CornacHo mnonoxeHusm PI'OC COO
npoduiibHbIe y4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIOTCS crtocooom audpepeHimanun o0ydeHus Ha ypOBHE CpeIHero o0I1ero
o0pa3oBaHMsl M MPU3BAaHbI O0ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lUM, CpeIHUM OOIIKUM, CpeAHUM MNPOGEeCCUOHANBHBIM W  BBICIIMM
oOpazoBanueM. B To jxe BpeMsi Kaxkabli U3 ATUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCIIUTATEIBHBIX M Pa3BUBAIONIMX 3aJ]a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaromuxcsi W CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEAUIIMHONW, JKOJIOTHEH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHOMy npeametry "buonorus” ga€t mpeacTtaBieHHE O
IEeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
yYpOBHE, omnpeensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHUE MO pa3jieiaM W TemaM, pacipelesieHHe Mo Kiaccam,
PEKOMEHIyeT TMOCJEA0BATEIbHOCTh U3YYCHHUsS] y4eOHOTO MaTepualia ¢ yu4éTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKH Y4eOHOro Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MPEEMCTBEHHOCTH C HM3yY€HHEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Omarogaps dYemMy MPOCMaTpPUBACTCS
HANPaBJICHHOCTh Ha TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTaBIICHUN O 3J0POBOM oOpase >KU3HU, Ha
BOCITUTaHUE OEpeKHOT0 OTHOIICHUS K OKpYKalIllew mpupojaHoit cpeae. B
IporpamMme Mo OMOJIOTHUM TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorus» B peammzanuu  TpeboBanuit PI'OC COO Kk IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEIMETHBIM pe3ysibTaraM OOy4YeHHUS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIBHOU JEATEIHLHOCTH
0oOy4Jaronuxcsi Mo OCBOCHUIO COJIEPKaHUsSI OMOJIOTMYECKOTr0 O0Opa3oBaHUSI Ha
YPOBHE CPeJHET0 00111ero 00pa3oBaHus.

VYuebubiit  mpeamer «bwomorus» Ha  ypoBHE CpeAHEro  OOIIEero
oOpa3oBaHMs  3aBepiiaeT OWOJOTMYECKOe oOpa3oBaHHWE B  IIKOJE H
OPHEHTHUPOBAH Ha PACHIMPEHHUE U yriayOJeHue 3HAHUN 00YyJaronIuXcsi O )KHUBOU
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, dMOPHUOJIOTUU U
OMOJIOTUN PA3BHUTHsI, TEHETUKH, CEJCKIIUU, OMOTEXHOJIOTHH, SBOIOIMOHHOTO
YYECHHS ¥ DKOJIOTHH.

N3yuenne yueOHoro mpenmera «buomnorus» Ha yriiyOJIGHHOM YypOBHE
OPHEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMIEMY MOTYYSHUIO
Owonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
nmpodecCHOHATLHOTO 00pa3oBaHusi. OCHOBY €ro COJIEpP)KaHHS COCTAaBIISIET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YYCHUH 00yUYaIOIIUMHUCS
COOTBETCTBYIOIMX CHUCTEMATHYECKUX pa3lesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o00Imero oobpazoBanusi, B 10—11 kilaccax 3TU 3HAHUS TOJIYYalOT
passutHe. Tak, paciiupeHsl ¥ yriIyOieHbl OMOJIOTMYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIIOYEHBI OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO  XapakTepa, KOTOPbIE MOXHO
UCIOJIb30BaTh KAaK OPUEHTUPBI [JIsi TOCJIEIYIOUIEro BbIOOpa MpoQeccuu.
Bo3moskHa Takke MHTerpainusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TOJYYEHHBIMU OOYYaIOIUMHCS TPU U3YYCHUH (PU3KUKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHOMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M SBOJIOUMOHHBIM MOAXOAbl K HM3y4YEHHIO OMOJIOTHHU.
CormnacHo WM, W3y4aloTCs CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3allMH, BOJIOLUHA OPraHUYECKOTr0 MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOr0o pa3HooOpas3usi miaHerbl. Tak, B 10
KJIAaCC€ M3Y4yaloTCsl OCHOBBI MOJIEKYJISIPHOW M  KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTUH, aKTYaJU3UPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0oTaHUKe, 300JI0TMH, aHaToMuM, (Qu3uonorun uyenoBeka. B 11 kiacce
U3YYaroTCsl SBOJIIOIIMOHHOE YUEHHE, OCHOBBI KOJIOTUH U yUYeHHE 0 brocdepe.

VYyeoOnsiii npenmer «buonorus» TpU3BaH  00ECTIEUUTh OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JIKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOTOOOpa3uH U OCOOCHHOCTSX KJIETKH, OPraHu3Ma,
MOMYJISIMU, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCIIEIOBAHUAX B  OHOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Ouonornueckux 3HaHuWW. [l pa3BUTHA W TNOJJEpKaHUS  HUHTEpeca
oOyvaroruxcst K  OWOJOTMM  HapsAy CO  3HAYUTEIbHBIM  OOBEMOM
TCOPCTUYECKOr0 Marepuana B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
MPELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAQHOBJICHHS M Pa3BUTHS TOH WA
WHOUM 0051acTH OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
penieHre BaXKHEHIIINX OMOJIOTUYECKUX U AKOJIOTHYECKUX TTPOOIIEeM.

Lens wusydenus yuyeOHoro mnpenmera «buonorus» Ha yriayOiaEéHHOM
ypOBHE —  OBJAJCHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM  pa3HOTO paHra u
nprUOOpETeHNEe YMEHUI UCTIOIh30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHor o0yacT MPoheCCHOHAIBHOM JCATEIbHOCTH, CBS3aHHOW C
Ouonorvel, WM K BBHIOOPY Y4eOHOTO 3aBeACHUS [UIS IPOJOJDKECHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

JlocTibkeHrne 1enw u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeUNBACTCS PEIICHUEM CIIECTYIONINX 3a/a4:

OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl OHOJOTUYECKUX 3HAHWM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSAX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBUjaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0O KapTUHY MHpPa; O CTPOCHHHM, MHOT0O0pa3uhd U OCOOCHHOCTSAX
OMoNoTHYeCKUX cUcTeM (KJIeTKa, OpPTaHW3M, TOIMYJSIus, BUJ, OHOTEOIeHO3,
ouocdepa); O BBIIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE OOYyYaloIMXCA C METOJaMU TIO3HAHUS >KHUBOW TMPHUPOIBI:
HCCIIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISIpHOW U
KJIETOYHOW Ounoyioruu, SMOpPHOJIOTMH W OWOJOTHW pPa3BUTHsI, TEHETUKH U
CEJIKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,



HKOJIOTMH); METOJAMH  CaMOCTOSATEIBLHOTO MPOBEACHUS OMOJIOTUYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupoae (HaONIOJeHUE, H3MEpEHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEIbHO HaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIb30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUU M COIUATBHO-3KOHOMUYECKUMH H 3KOJIOTHYECKUMU
npobieMamMu 4YeJIoBeuecTBa; OIECHUBATH IOCIEIACTBUS CBOECH NEATEILHOCTH MO
OTHOUIECHUIO K OKpYy)Karoulehd MpUpOJHON cpejie, COOCTBEHHOMY 3JI0pPOBBIO U
3I0POBBIO0  OKPYXAIOIIUX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATh  MEPbI
npouiIakKTUKM UHPEKIMOHHBIX 3a00JIEBaHMM, MpaBuUia MOBEICHUS B MPUPOJIE
U  oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX MNPHUPOJAHOIO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUY;

pa3BUTHE y  OOYYalOIIMXCS  WHTEJUICKTYalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW B Tpollecce 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJIOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpobiieMamH,
METOJ10JI0TUeH OMOJIOTUYECKOTO UCCJIeI0BAHMUS, IPOBEICHHUS
AKCIIEPUMEHTAJLHBIX  HCCIEAOBaHWM, pemieHuss OMOJIOTUYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE y O0YYAIONINXCSI IIEHHOCTHOTO OTHOIICHHS K JKMUBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (opMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
IPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHre O00y4arolMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOAOIIONH30BaHUU (COOIIOJICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHMHM COOCTBEHHOTO 3J0pPOBbS W
3MI0POBbSl  OKpYXKAIOMIMX  Jioged  (coOmtojeHus Mep  NpodUIaKTHKU
3a00JIEBaHHUIA, obecrieyeHue 0€e30MacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX TMPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBMM IS OCO3HAaHHOTO  BbIOOpa  OOYy4YaIOIIMMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeIbHON TPAECKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVNBUYyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX HAa UW3ydeHUE OWOJOTMU Ha
yrayOJeHHOM YPOBHE cpeaHero oOiero odpazoBanus, coctarisieT 204 yaca: B
10 xmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3 ygaca B
HEJIEIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEACTB O0YUCHUS OMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CrelU(UKU €T0 COACp>KaHUs U HAIIPABICHHOCTU Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0Opa30BaHUS B OpPraHU3AlUSIX CPEIHETO
MPO()eCCUOHAILHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTHMM Ha YriayOnEHHOM
YpOBHE SIBJISIETCS TIPOBEJIEHHE JTA0OPATOPHBIX M MPAKTUYECKUX paboT. Takke
ydqacThe  OOyd4aromuxcsi B  BBIMOJHEHWHM  MPOEKTHBIX W y4eOHO-
HCCIIEIOBATENbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPESSCTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuUTHs Ouosiornu. buonormdyeckue Hayku M U3y4aeMble UMHU MPOOJIEMBI.
QDyHAaMEHTAJIbHbIC, MNPHUKJIAAHbIE W TOUCKOBBIE HAyYHBIE HCCICAOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosoruu B (OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTH YEJOBEKA: MEAUIIMHE, CEIbCKOM
XO03I1CTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpanumn

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

Tabmuubl u cxembl: «CBsi3b OMOJIOTHM C APYrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

CraproBasi KOHTPOJIbHas padoTa

Tema 2. 7)KuBble cucTeMbI U X U3YyY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOIO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTS,
CJI0KHOCTb U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpIraHU3aLKs,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJSIIIHOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), ouochepHsiii. Ilporneccrl, mpoucxoasue B JKUBBIX
cuctemax. OCHOBHbBIC MPHU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
Marepuu. Hayku, wu3yyamoumye KUBBIE CUCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHu3alyu.

N3yuenue xxuBbix cucteM. Meroasl Ononorudeckoit Hayku. Habmrogenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMaTu3auus, MertaaHain3. [loHsatue o
3aBUCMMOW M HE3aBUCMMOW mepemeHHou. I[lmanupoBanue 3sKkcniepuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lonstue BoiOOpKU U e€
JIOCTOBEPHOCTh. Pa3dopoc B Ouonornueckux aaHHBIX. OleHKa JOCTOBEPHOCTH
IIOJIYYEHHBIX PE3yJIbTAaTOB. [IpUUMHBI MCKaKEHUSI PE3YIbTATOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOHCTBa JKMBOM MaTepuu», «YPOBHU OpPraHU3alMMd >KUBOU
npupob», «CTpoeHre >XMBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buochepay, «MeTosl
M3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JJIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPEHHH, SKCIICPUMEHTOB.

IIpakTnueckass padora «Vicronb3oBaHUE PA3TUYHBIX METOJIOB IMpHU
W3YYECHUH KUBBIX CUCTEMY.



Tema 3. buosiorust KJieTKku

Knerka — cTpykTrypHO-QyHKIIMOHaNbHAA eauHUIA >XKuBoro. Hcropus
OoTKphITHsl KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUS COBPEMEHHOM
KJIETOYHOU TEOPHH.

Meroabpl MOJEKYJISpHOM W  KJIETOYHOW OWMOJIOTHMU: MHMKPOCKOIIHS,
xpoMarorpadusi, 31eKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHOoe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposanHvix
K1emok.  DIEKTpoHHass  MUKpockonus. Kougokanvhas — Mukpockonusi.
BumanvHoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

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

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

IIpakTuyeckas paGora «l3yyeHue MeETOJOB KJIETOYHOU OUOIOTHHU
(xpomatorpadusi, anekrpodopes, auddepeHnmansHoe IEHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumuueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUE B CTPYKTYPHUPOBAHUU
KJIETKH, TETUIOPETYNIAINU. MUHEpalbHbIE BEIIECTBA KICTKH, UX OMOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB OenkoB. CTpyKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHA,
yeTBEepTUYHAsT CTPYKTyphl. JleHaTyparusa. CsoiictBa 6enkoB. Knaccudukarms
6enkoB. buonornueckue GpyHKImu 0eNKoB. [IpuoHul.

Yrnesoasl.  MoHocaxapuabl,  AuUcaxapuibl,  OJHMrocaxapuabl U
nonmcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBHKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMU yriaeBOAOB.

Jlumuasl.  T'mapodunsHo-ruapodoOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, cTepouibl. buonorundeckue
byskiuu aunuaoB. OO0IKe CBOWCTBA OMOJIOTMYECKHX MEMOpaH — TEKy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYTIPOHUIIAEMOCTb.

Hyxkneunnossie kucnotsl. JJHK nu PHK. CTtpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxneorunsl. [Tpuniun kommiementapHoctu. [Ipasuino Yapradda. Ctpykrypa
JIHK — nBoiinas crmpanb. MecTOHAXOXJICHHE W OHOJIOTHYCCKHE (PYHKIIUH
JHK. Buaer PHK. ®yuknun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBa3u B moliekyine ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, UX (PYHKITUU
B KiIeTke. /[pyeue wuykneozuompughocpamor (HT®D). CexenupoBanue J[HK.
Memoowbl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas ~ Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiti  Ouzatin - u  opeanuueckuil cummes OUOMONEKYI U  UX
HEeNnpupoOHbIX AHANO208.

JemoHcTpanumn



[Toptpersr: JI. Ilomuur, Jx. YorcoH, ®. Kpuk, M. VYwuikunc, P.
O®pankiul, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHue XHUMHYECKHUX SJEMEHTOB B HEXHBOM
npupopae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B 5KMBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX 2JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BO/IbI», «BemiecTBa B cocTaBe opraHu3mMoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJbl», «CTpoeHHe MOJEKYI
yraeBoaoBy, «CTpoeHue MOJNEKyJl JUNuIoB», «HyKIeMHOBBIE KHUCIOTBIY,
«Ctpoenue Mosiekysbl ATDOy.

O6opynoBaHue: XUMUYECKast MOCya U 000pyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopnasi pabora «MccnemoBaHue  HYKJIEMHOBBIX — KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYecKass W Mpokapuothyeckas. CTpPyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue mpokapuOTHYECKON KieTku. KieTouHas creHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOMA
IPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (QPYHKIIMOHMPOBAHHE  DJYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponumaemocts MmemOpanbl. Pabota
HATPU-KAJIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMUTO3, (Paronuro3. DK30IUTO3.
Knerounass crenka. CTpykTypa W (QYHKIMU KIETOYHOW CTEHKH PACTCHUMH,

rpu0oB.
[urorutazma.  [lurtozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpraHOUIbI KJIETKHU:

supomnazmarudeckas cetb (OI1C), anmapat ['onbmKH, TU30COMBI, KX CTPOCHUE
u (QyHkuu. B3anMocCBsS3b OJJHOMEMOpPAHHBIX OpPraHOUIIOB KiIeTKH. CTpoeHwue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OesikoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ aakuii (arpanyssipHbIi)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QyHKIus annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I'onvoocu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcTIOPT BeIIECTB B KiIETKe. Bakyoiln pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN H
mactua. [lepBuyuHbie, BTOPUYHBIC U CJIOKHBIE TUTACTH IBI (DOTOCUHTE3UPYIOIUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JISMKOIUIACTHI BBICHINX PACTCHUMU.

HememOpanubsie  opranowabl  kietku  CtpoeHne ©u  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  Ilpomescymounvie
Gunamenmol. MukpopuIaMeHTsl. AKmuHo8vle MUKpopuiamernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsiii 1entp. CTpoeHuE U JIBIDKCHHE OJKIYTUKOB M PECHUYCK.
MukpoTtpyObouku 1Tomiasmel.  LleHtpuonb. benku, accoyuuposauHvlie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momophuie denxu.



SAnpo. Obonouka sapa, XpOMaTUH, KapuoIlia3ma, SJIPBIIIKH, UX CTPOEHUE
u GpyHKuMU. SAnepHbiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpoMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHHA — TUCTOHBI. /[unHamuka s0epHou 000710uYKuU 8 mumosze. SoepHvili
MPAHcnopm.

Knerounsle BrmodeHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA  KIIETOK
AyKapuoT (PacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

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

Tabmuubl u cxembl: «CTpOEHUE IYKAPUOTHUECKOU KIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHre MPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHuwe CTpOEHHS KIETOK pPa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopuasi pa6ora «/ccrnenoBaHue mia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUe JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUISLIMS — JIBE CTOPOHBI MeTaloym3Mma. THIIbI
oOMeHa BeIIECTB: aBTOTPOGHBIN U TeTepoTpodHBIM. YdacThe KuUcIopoia B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOECIeUeHHe KIETKH: IMpEeBpalleHHe
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakiui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus (QEepMEHTOB OT  HEOPTraHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl U OCJNKU-UHTHOUTOPHI. 3aBUCHMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3IUYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoKcueenHblll U oxcueenHvil pomocunmes y o6axmeputi. Ceemocodbuparoujue
NUSMEHMbl U NUSMEHMbl PeaKyuoHHo20 yewmpa. Poab XJIOpOIIacToB B
nporuecce GorocunTeza. CBetoBast U TeMHOBas ¢azbl. Domoovixanue, Cs, Cy u
CAM-munvt  goomocunmesa. IlpoaykTtuBHOCTH,  (oTOoCcWHTE3a. BrnusiHue
paznu4HbIX (PAaKTOPOB Ha CKOPOCTH (OTOCHHTE3a. 3HAYeHHE (POTOCHUHTE3A.

XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIIUPYIOIINUE OAKTEPHH, JKeJIe300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AnHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomaykTbl OpoxeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [TWMKOIW3 — OECKHUCIOPOJHOE PpACIICIUICHUE
[JIFOKO3BI.

buonornueckoe okuCIEHUE, WK KJIETOYHOE JbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OHMOJOTMYECKOTO  OKHCIeHHs.  Llukimuyeckwe  peakmumu.
OxkuciaurensbHoe (ochopuiipoBanne. uepeus MeMOPaAHHO020 2paoueHma
npomonos. Cuumes AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyrecTra
a’poOHOr0 TyTH OOMEHa BEHIECTB IMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
SHEPIreTUICCKOro OOMEHa.



JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «DOTOCUHTE3», «DHEPreTUUECKHil 0oOMen»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opyoBaHue U1t
IPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlabopaTtopnass padora «l3ydyeHHEe KATAIMTUYECKONW aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajasbl)».

Jlaboparopnasi padora «l3yyeHue (epMEHTATUBHOIO pacHICIIICHUS
NIEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHast padora «CpaBHEHHE POLECCOB OPOKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUs U peajiu3anus eé B KiIeTKe

Peakunn wmaTpuuHOoro cuHte3a. lIpUHIUI KOMIUIEMEHTApHOCTH B
peakiMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeACTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBorcrBa. Tpanckpunuus — MatpuuHblil cuare3 PHK.
[IpyHIMOBI ~ TPAHCKPUIIIMU:  KOMIJIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTD,
acuMMeTpu4HOCTh. Co3peganue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Poib
prubocom B OmocuHTE3e OerKa.

Cogpemennvie npeocmasierus o cmpoeruu eeHos. Opranuzaiysi FTeHoMa y
POKApUOT U 3YKApUOT. Perynsnus akTHBHOCTH T'€HOB y Npokapuot. ['unoresa
onepona (®. Kako0, XK. MaHno). MonexynsapHvle Mexanuzmovl IKCNPECCUl 2eH08
y oykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIecCOB B KJeTke. KiieTounblii romeocTas.

Bupycel — HekjeTouHble (QOpPMBI JKU3HU M OOJIMTATHBIC Iapa3HTHI.
CtpoeHre TpPOCTBIX W CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennorit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
oaxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

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

buoungopmamura: unmezpayus u ananuz 6oavuiux maccueos («bigdatay)
CMPYKMYPHuIX OUonocudeckux OauHvix. Hanomexmonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  oenxos. Cnocobvt Odocmasxu
JIeKapcme.

JdemoHcTpanumn

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

Tabmuiel M cxeMbl: «buocuHTe3 Oenka», «l['eHETHUECKUI KOI»,
«Bupycey, «baktepuodarm.

IpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Knerounsii muki, ero mepuoabl W perymsus. Mutepdaza u MHTO3.
OcobeHHOCTH MPOIIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIeTKH K
nenenuto. IIpecuHrernueckuil  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTHIECKUI ) TIEPHOIBI UHTEP(DA3HI.

Marpuunsbin cuate3 JAHK — perumkanus. [Ipunanuner permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. Xpomocomsl. CTpoenue xpomocom. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapUOTHUIl. JIAITOMIHBIN U
raruiouHeI  HAO0Ophl XpoMocoM. ['oMosiormunHble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTo3. CTaiuM MUTO3a U TNPOUCXOMSIINE B HHUX
npoueccel. Tunel Mmuto3a. Kapuoknnes u quTokuHe3. bruosiornueckoe 3HaueHue
MUTO3a.

Perynsauua Mmutotnueckoro nukia kietku. [Iporpammupyemast kKiieTouHas
rubesnp — arnomnTos.

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

JdeMoHCcTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «MHTO3 B
KJIETKAaX KOPEIIKA JIyKay.

JlaGopaTtopnass  padora  «l3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpEnaparax».

Jlaboparopnasi pabora «HaOmiomenune muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u GQyHKUNHM OPraHN3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBbI.

OcOOEHHOCTH  CTpOEHUS U  JKU3HEACATEIBHOCTH  OJHOKIIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OJHOKJIECTOYHBIC TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCTH, APYrue NpoTUCThI. KoJIOHManbHbIE OpraHU3MBl.

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

Tkanu pacrenuii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAs, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIIMN 1 PacTIONIOKEeHUSI TKAaHEH B opraHax pacTCHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIINAIbHAS,
COCeIMHUTENbHASA, MblleyHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, QYyHKIUNA |
pPacmoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

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

Ornopa Tena oprann3mMoB. Kapkac pactenuid. CkeleTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblid 1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBmkeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&00oMTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUM:
TPONU3MBI M HACTHU. JIBH>KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opramu3moB. lloryomenue BOABI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTaHue >kxMBOTHBIX. BHyTpHmoOCTHOE
M BHYTPUKIETOYHOE MHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOTO  TpakTa.  I[luieBapuTeNbHBIE  KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanne opranusmoB. Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepes NoBepxXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenpHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWe TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIIOXKHEHHUE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cuUcTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUU JIETKUX Yy MNOTULI W MJIEKONUTAKOWUX. Perynsuusa abIXaHus.
JlpixaTenbHbIe 00BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancnopT BemIeCTB y KUBOTHBIX. KpOBEHOCHass cucreMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOpalmieHus. DBOIIOLHOHHBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsuus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CoKkparutelibHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpels M 00paTHOE BcachlBaHME KaK MEXaHU3Mbl pPabOThl OpPraHOB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIHUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTAa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LMCTHI MNPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHOM M XUMUYECKOU 3a1UThI. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranu3mMa ot 6osesnel. immyHnHas cucrema yenoBeka. Kinetounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpoXkI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiloHaIbHO-ceneKTuBHOrO nMMyHutera (I1. Dpnux, ©. M.
bepuer, C. ToueraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocte W peryisaius y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U perynsuus y
pactenuid. PocToBbIE BElIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OJBOJIIOIUOHHOE YCIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >XKMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Peduexc u pednekropHas ayra. besycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas peryssnus 1 SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HDHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteM. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCITNY, «MHOTOKIETOYHBIC
BoJlopociny, «baktepuny», «lIpocteitmmey, «Opranbl IIBETKOBBIX PACTECHUNY,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHUE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedisy,
«CTtpoeHue JIMCTOBOM IMIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET 4eI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllleuHas  CcUCTEMay,
«BbrgenurenbHas cucremay, «DHIOKPUHHAsA cUcTeMay, «CTPOCHHUE MBIIIIIBDY,
«Ammynurer», «KumeynonosoctHeie»y, «(Cxema MNHUTaHUS  PACTCHUI»,
«KpoBEeHOCHBIE CHUCTEMBl MO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUApPHI»,



«Crtpoenue mnanapumn», « BHyTpeHHEe CTpOCHHE N0KAEBOT0 uepBs», «HepBHas
cuctemMa poid», «HepBHas cucrema sarymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKOnUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHu3MOB, MHKpONpenapaTbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHH, TepOapuu
pacTeHHMi pa3HbIX OTHEIOB, BIIAXKHBIC MpPENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHUE MJig JEMOHCTPAIMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacileryieHus Kpaxmana U OeNKOB ToJ JeHCTBUEM (DEepMEHTOB,
o0opyJ0BaHUE JJisi JEMOHCTpPAlMU OIBITOB 1O U3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUN, MOJEIHA TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMmHOkeHHe M pa3BUTHE OPraHU3MOB

dopMbI pa3MHOMKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
noyioBoe. Buubl 0ecnosioro  pa3MHOXKEHUsS: TMOYKOBAHHME, CHOPYJISALINS,
dbparMeHTaius, KIOHHPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KieTKH, Wiau rameTsl. Meito3. Ctaguu
Mmeirio3za. [loBenenne xpomocom B Mmeio3e. Kpoccunroep. buonormueckwii
CMBICJI M€103a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpimieBoe pa3zButue. ['ameroreHe3 y KUBOTHBIX. [losoBbIE
xene3pl. OOpa3oBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrepmaTtoreHes u
ooreHe3. CTpoeHuE MOJIOBBIX KIETOK.

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

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOpHOJOTUS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgoecenez — oOHa u3 2nasHwvix npoodiem
amopuonoeuu. Kownyenyus mopghocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  OpobJieHue.
bracmyna, munwvr 6nacmyn. OcoOeHHOCTH JPOOTCHUS MIIEKOTMHUTAIOIIUX.
3apopIeBble JUCTKU (racTpyJtisalus). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIbINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliiia (AMOpHOHATBHAS MHAYKIHS). 3aKiIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPapXUUYECKUX B3aUMOJECUCTBUM TI€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THUUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. IIpsmoe u
HempsiMoe pa3Buthe. Pa3Butue ¢ Meramopdo3oM y OECrO3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOTo
pa3BUTHUSI, UX PACHPOCTPAHEHUE B MpHUpoje. TUlbl pocta )KMBOTHBIX. DaKTOPHI
pPEeryJsiiud pOCTa JKUBOTHBIX W duenoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprosl oHTOreHesa yenoeka. CtapeHue
U CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

PasmHuoxxenne u pasButue pacreHuid. ['amerodur u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuit. OOpa3zoBaHue crmop B TIpoliecce Meiiosa.
l'amerorenes y pacrenuii. OMIOJOTBOPEHUE U PA3BUTUE PACTUTEIbHBIX



opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacteHuid. OOpazoBaHue
Y Pa3BUTUE CEMEHM.

MexaHn3MBbl PETYISLAA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «BereratuBHOe pazMHOKeHHE», « TUIBI OeCronoro
pa3sMHOXKEHUD», «Pa3MHOXEHHE XJIAMUAOMOHAB», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHne  tuape», «Mewnosz», «XpomocoMmbel»y, «l'amerorenesy,
«CTpoeHue ANIEKIIETKH U CIIEpMAaTo3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpssmoe u Hempsmoe pa3BUTHE», «Pa3BUTHE MaWCKOTO XyKa», «Pa3Butue
capaHun», «Pa3BuTue IArymkw», «J[BOMHOE OIJIOAOTBOPEHHE Yy IIBETKOBBIX
pactennit», «CTpoeHue CeMsH OJHOAOJBHBIX M JIBYJIOJBHBIX PACTECHHUID,
«KM3HEHHBII 1UKJI MOPCKOM KamycTb», <« JKH3HEHHBIA LHKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpEnaparhl SUIEKICTOK U
CIIEpPMATO30UI0B, MOAENb «LIUKII pa3BUTHSA JATYIIKN.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHsS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOTMpenaparax.

IIpakTnueckass padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX .

JlaGopaTtopnasi padora «CTpoeHHUE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHMBOCTH
OpPraHu3MoOB

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

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. |'OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PEIECCUBHBIN MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHoturn. (OCHOBHBIE METOABI TEHETHKU: THUOPUIOTIOTHIYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-T€HETUYECKU M.

JdemoHcTpanuun

[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.

Tabnuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIUBAHUSI.

JlaGopaTtopnasi paGora «JIpo3oduiaa Kak OOBEKT T'€HETHYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi TUOPHUIIOB TEpBOro TOKoJIeHUs. [IpaBuio moOMUHUPOBAHMS.
Bropoii 3akoH MeHnenss — 3aKOH pacuieryieHusl Tpu3HakoB. L{urtomornyeckue
OCHOBBI MOHOTHOPHTHOTO CKpelnuBanus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUBaHUE. [IpoMeKyTOUHBIN XapakxkTep
HacyenoBaHus. Pacuiennenre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.
JNuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKOH

HE3aBUCUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. LluTosiornueckue  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuenyienHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE T€HOB, HAPYLICHHE CLEIUIEHUS MEXKIy TEeHAMHU.
XpoMOCOMHas1 TEOPUSI HACIIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAHU3M OMNPEACICHHS T01a. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBli W  TIe€TEpOraMeTHBIN  MOJ.
I'eneTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacnmenoBaHune HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak uenocTHas cucrteMa. llnedoTponuss — MHOKECTBEHHOE
JNEUCTBUE IeHa. MHOXKECTBEHHBI auieau3M. B3anmonencTBhE HealIeIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHSl PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTnyeckue MexaHU3Mbl CHUMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35 UH — MHKpPOOHMOM». ['eHeThyecKkue acneKThl
KOHTPOJISI U U3MEHEHHUS HACJIeJICTBEHHON MH(OpPMAIIUK B TTOKOJICHUSX KJIETOK U
OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpoOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upyloliee — ckpemuBaHue»,  «HemnomHoe
TOMUHHpOBaHUE», «CIIETUICHHOE HACJeI0OBaHWE MPHU3HAKOB y JPO30(UIB»,
«l'enetuka mona», «Kapuotun uenoBeka», «Kapuotunm apo30QuiIb»,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumMopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsi JEMOHCTpPAIlMd 3aKOHOB E€IUHOO00Opa3us
rUOpUIOB TEPBOTO TMOKOJCHUS W PACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPAlLlUM 3aKOHAa HE3aBMCUMOIO HACJEIOBAHUSA MPU3HAKOB, MOJEIb IS
JEMOHCTpPALUK CUEIICHHOTO HACJIEAOBaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

IIpakTuyeckas padGora «V3ydeHuwe pe3ynbTaTOB JUTHOPUTHOTO
CKpEIIMBaHUA y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHuu (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHBIE U KOJMYECTBEHHBIC ITPU3HAKHU.
Byl 13MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJICICTBCHHAS.

MoaudukanmonHas HW3MEHYUBOCTh. Ponb cpensl B (hopmupoBaHUH
MOIU(PUKAITMOHHOM U3MEHYUBOCTH. Hopwma peakuu IpU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa
MOIU(PUKAIUOHHON N3MEHYHUBOCTH.

I'enoTnnnueckas NU3MEHYUBOCTD. CsBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH HW3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAsI.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTU. POJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIaHUH TeHETHYECKOTO Pa3HOOOpa3us B Ipejeiaax OJHOTO BHIA.

MyTanmoHHasi U3MEHYUBOCTh. BuAbpl MyTauuii: reéHHbIE, XpPOMOCOMHBIE,
reHoMHble. CIOHTAaHHbIE W WHAYUUPOBAHHbIE MyTaluMU. SepHblE W
nuToIia3MaTuyeckue wMyrtanuu. CoMaTUYeCKME ¢ TOJIOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HA OPTaHU3MBL.



3aKOHOMEPHOCTU MYTAIIMOHHOTO IpOoLecca. 3aKOH TOMOJIOTUYECKUX DPSIOB B
HacneacTBeHHo nuamenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIECTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMUYecKUx @axkmopos 6
Hacn1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabmuubr u  cxembl: «Bunabl wu3meHunBoCcTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunnaTusHas W3MEHUYHMBOCTBLY, «Metiosy,
«OmnonorBopenue», «l'eHeTHYecKHe 3a00JIeBaHUSA  YeJIOBEeKa», «Bumisl
MYyTaIAN.

O6opynoBanue: *KuUBble U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOJIU(PUKAIUMOHHON u3MeHuUuBOCTU. [locTpoeHHne BapHAIlMOHHOTO psija |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesi0BeKka

Kapuotun uenoeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yernoBeKa. MeToabl H3y4YE€HUs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOTM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, IOITYJISALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMEHHOE  OMpENENICHHE  TEHOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIIBIO
[1[[P-ananu3a. HacnencrBenHole 3a0o0jeBaHUs  4elOBeKa. [ eHHbIE U
XpOMOCOMHBIE  0OOJie3HM  4YenoBeka. bone3sHm ¢ HaclieCTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
PEIOTBPAIICHUH U JICYCHUH TeHEeTHUEeCKUX 3a0oJieBaHMM deloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE acCMeKThl HCCIEJOBaHUN B 00JacTH
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpY)KArolled  Cpefbl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuu

Tabnuubr u cxemsl: «Kapuotun yenoBekay, «MeTonbl U3y4eHUs] TEHETUKA
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUs YEITOBEKay.

IpakTnueckasi padora «CocTaBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi opraHu3MoB

JlomecTuKauusa W CeNeKUUs. 3apoXkKIACHUE CENEKIMH U JOMECTHUKALIHH.
Yuyenne H. W. BaBuwmoBa o lleHTpax mNpoMCXOXIECHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHul. PoJib celeKinu B CO31aHUU COPTOB PACTEHUU U MOPOJ
#*UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHunBoctTy H. WM. BasumoBa, ero 3Hauenue s
CEJICKIIMOHHOU paboTHI.

MeTtoapl cenekunoHHOM paboThl. McKyccTBeHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcnbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TIOMOIIBIO OIICHKHU
¢beHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ] CEJIKIIMOHHOW  paboThl.
PagnanvoHHbII W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
U MeToJI0B pekomMOuHaHTHbIX JIHK nist momydeHnust ncxonHoro marepuana s
CEJIEKIINH.

[Tonyuenue MTOJIUIIIIOUIOB. BuyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHoe — ckpemiuMBaHWe, WM MHOpuAMHT.  HepoactBenHoe
CKpelniuBanue, win aytropuauur. ['etreposuc u ero npuuuHel. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuausanus. [Ipeononenne 6ecruionus
MEXBUJOBBIX TUOPUIIOB. [lOCTIIKEHMSI CENEeKIMHU PpAaCTEHUH U SKUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHHe U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHHI
U HUX JUKUX pOJUWYEH i CO3JaHMs HOBBIX COPTOB U THUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIeHUS CYWeCcmBYIOUWUX U CO30AHUS HOBbLX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008aHUL, NePedo8blX UOell U NePCNeKMUBHBIX MEXHON0SUL.

JdemMoHcTpanumn

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

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpaszus
KYJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEACTBEHHOM
U3MEHUUBOCTHY», «MeToapl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi pabora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
IIOPOJI TIOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METOJ0B CEJICKIIMN PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJIEKIMU PACTCHUM U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCTIBITATENILHBIN YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTHHU, — KJIETOYHBIE M TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagulMOHHas
OMOTEXHOJIOTH: XJIeOONeUeHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAEME. MukpoOuonorudeckuii cuHTe3. OOBEKTh MUKPOOMOIOTUYECKUX
TexHoJorui. [Ipon3BoAcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3gaHue TEXHOJOTU U MHCTPYMEHTOB LEJIEHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBaHHS TE€HOMOB C LEJIbK IIOJY4YEHUs OPraHU3MOB M HX
KOMITOHEHTOB, COJIEp KAIlNX HE BCTPEUAIOIINECS B MIPUPOJIE OMOCUHTETHIECKUE
yTH.

Knerounas naxxenepus. MeToasl KyJbTypbl KIIETOK U TKAHEW PACTCHUN U
K®UBOTHBIX. KpumoOanku. Comartuueckass THOpUAM3AIMASA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIiONAOB B CENEKIMH pacTeHuil. [lonyyenue
MOHOKIIOHANIbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyune. VICKYCCTBEHHOE OILIOIOTBOPEHHE.
PexoHCTpyKUHMsT ~ SHLUEKIETOK W KJIOHUPOBAHME  KUBOTHBIX.  Merton
TPAHCIIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6nenus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3MHONCEHUSL CETbCKOXO3AUCTMBEHHBIX KYIbIYD.

XpoOMOCOMHass W Te€HHasl HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpynpoBanue  pekomOuHanTHRIX JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTUXKEHUST W TIEPCIIEKTUBBI XPOMOCOMHOM W TIE€HHOM
WHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHON MHKECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeEIUIMHA.
[TIIP-nuarHoctuka. MeTa00JIOMHBIA aHaIu3, TEHOLICHTPUYECKUM aHaju3
pOTEOMa YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 3/0poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas Ttepamus paka. 3D-OuowmH)XeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJOTHM, CO3IaHHS
KOMIUICKCHBIX TKaHEH cOYeTaHHUEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATU3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBaHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoanus PHK-conmepkanux  BHUpPYCOB, BBI3BIBAIOIIUX  0CO00
oItacHbIE 3a00JIEBAHUS YEJI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

TaObmumpl W CXEMBI: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIIJIEHHOM  MNpou3BOJACTBe», «Kiletounass uHxeHepus», «l'eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3ydeHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

Jkckypceusi «bUOTEXHOJOTUS — BaXKHEHIIAs IMPOU3BOJIUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJILNMOHHBIX NMPeICTABJICHUN B
Oomosorum

OpomonnonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuHHu3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBrxkymue cuibsl  SBofonMM  BUnoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh PAa3MHOKEHHSI OpPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
060opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBIH 0TOOD).

Odopmienne cunteTnueckoit teopuu sBomtonuu (CTD). Heittpanphas
Teopust dBoJomu. CoBpeMEHHasi dBOJIOIMOHHAS OHOJIOTHS. 3HAa4YeHUE
HBOJIIOIMOHHOM TeOpuH B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHuid u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxomxku Y. [apBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», «llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moMamHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (1o Y. JlapBuny)», «Cxema COOTHOIICHHUS
JBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
ABOJIIOLII.

Tema 2. Mukpo3BoJronus u €€ pe3yabTaThl

[Tonynsiuust Kak »JeMeHTapHas eauHuua »Bodtound. COBpEMEHHbIE
METO/ABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TOIMYJISIUH.



N3menenne reHoOHIAa MONYJALMH KaK 3JIEMEHTAPHOE SBOJIIOIIMOHHOE
ABJICHHE. 3aKOH TeHeThuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (akTOpbl (ABMKYILIUE CHUIIBI) 3BOJIONMHA. MyTalmOHHBINA
npouecc. KomOunatuBHass wu3MeHYMBOCTh. [lpelid reHoB — ciydyaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajuiesied B MNomyisuusx. ekt
ocHoBartelsl. Ipgexkm OymuLiouHo2o eopaviuika. CHuUdCeHue 2eHemuyecko2o
pasnoobpazus: npudunsl u cieocmeus. Ilpossnenue s¢hgpexma Opetigha 2eros 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsamus  MOMyISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoyKTUBHA).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMHA. DOpMBI
€CTECTBEHHOI0 OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIONIUM, pa3pbIBalOLIUi
(mu3pynTuBHbIN). [lomoBoM 0T6Op. BO3HUKHOBEHNE U HBOIOIUS COIIMATIBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  TpHUCIOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3sl U
U0 I TAllH. [Tpumepsl MPUCTIOCOOJICHUI y OpPraHU3MOB:
Mopdornoruyeckue, (UHOJOTUUECKHE, OMOXUMUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysibTar
MUKPOIBOJIIOIMH. M3omsmus — kitodeBoit paktop BumooOpaszoBanus. [lytu u
CIIOCOOBI BHI000pa30BaHMS: ajionaTpuyecKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rubpuauzanus). JUTensHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp »BomOnMOHHONW OWONOTrMU B Ppa3paOOTKE HAYYHBIX METOOB
coxpaHeHus OnopazHooOpazus. MUKPOIBOMIONKS U KOABOJIOIMS Mapa3UTOB U
uX Xo3sieB. MexaHu3mbl (OpPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
c1riocoObl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTalmoHHasT U3MEHUUBOCTHY, «llomynsimonHas
CTpyKTypa Buua», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepray,
«/IBHKyIIMe CHJIBl  DBOJIONMMY, «OJKOJOTUYECKAS] W3OJSAIUS  TOMYJISIHMA
ceBaHCKoM Qopenn», «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON |
JUCTBEHHUIIBI 1aypckoi», «IlomymsiiimoHHbIe BOJHBI YHUCIEHHOCTH XUITHHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOIro 0TOopa», «DopMbl OOphOBI 3a
cyuliecTBoBaHuey», «MHAaycTpuanbHbli MenaHu3M», <« KUBBIE HCKOIAEMBIEY,
«ITokpoBuTENbCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka
KUBOTHBIX»,  «Dusuonoruueckue  aganrtaium»,  «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa Buaa B npupoae», «Crmocobbl  BUA00Opa30oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIE,
«IKOJOTHYECKOE BUI000pa30BaHUE BUIOB CUHUI, «llomurmonabl pacTeHuiny,
«KamycTHo-peneunblii THOPHITY.

O6opynoBanue: repOapuu pacTEHUMH, KOJUJICKIIMM HACEKOMBIX, dYydela
NTUIl ¥ 3BEPE C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOONECHUHN, yydena MTUIl U
3BEpeil pa3HbIX BUIOB, TepOapuu pacTeHUH OMU3KUX BHUJIIOB, 0OPA30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pabora «BrpIsiBIeHHEe M3MEHUMBOCTH y OCOOEH OJTHOTO
BUJIA».



Jlaboparopnass paGora «IIpucnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTDHY.

Jlaboparopnasi pabora «CpaBHeHHUE BHIAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLNS U €€ Pe3yJIbTAThI

Meroabl u3yuyeHUss MakpodBoitouud. [lameoHTomOrMYecKue MeTO b
u3ydeHus: sBoionuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue MeTopl n3ydeHus »Bomouu. CpaBHeHHE (IIOPHI U
(dayHbl MaTepuKoB U OCTpPOBOB. buoreorpaduueckue odnactu 3emid. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YYEHHUS] HBOJIONUHU. ['€HeTHMUecKHMe MEXaHU3Mbl HBOJIIOIMU OHTOreHEe3a H
MOSIBJICHUSI DBOJIOIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHYEeCKHE METOAbl  U3YYCHHUS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUIIOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMU U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HSBOJMONUHU. [IpuHyun cmemsl

@yHKYULL. Heob6patumocts ABOJIIOLIMH. AJnlanTuBHas panuanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdemoHcTpanuu
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['eKkeb.
Tabmuubl W CXEMBI: «DWIOT€HETUYECKU  PAI  JIOIIAM»,

«ApxeonTepukcy, «3Bepo3yonie dAimepb», «Creronedansy, «PUHHOPUTHDY,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHUOHAIBLHOTO Pa3BUTHUS
MO3BOHOYHBIX JKMUBOTHBIX», «l'OMOJIOTMUHBIE W AHAJIOTUYHBIE OPTaHbI»,
«PynmumeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI  YEJIOBEKa U
muMnan3e», «l JaBHbIE HAMpaBJICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKA HMCKOMAEMbIX OCTaTKOB
OpPraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIU HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emuie

Hayunple THMOTE3bI MPOUCXOXKICHUS JKU3HH Ha 3emiie. AOUOTEHE3 H
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apPOXKICHUU  KU3HH
(kpearmonu3M). ['Wmore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue omnbitaMmu  ®. Pemm, JI. Cnammanuanum, JI. Ilacrepa.
[Ipoucxoxnenne >Ku3Hu U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomonuu.  [lnanerapHas
(reosoruueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHnueckux BemlecTB u3 Heopranmdeckux. OneiTr C. Mumiepa u I'. HOpu.
OOpa3zoBanue moauMepoB W3 MoOHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOro OympoHa JIk. XosmelHa, reHeTUYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoresa «mupa PHK» V.
['unGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emaum u Metonbl e€ u3ydeHus. Vckomaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmetoasl. OTHOCHTENbHAass W aOCOJIOTHAS
reoxpoHosiorusi. ['eoxpoHosiorndyeckast mKaja: 30Hbl, 3pbl, IEPUOIbI, STOXU.



HauanbHble 3Tanbl opranndeckor 3Boronuu. [losBieHHE M ABOJIOIUS
NEPBBIX KJIETOK. DBOJIONHSA MeTaboau3Ma. BoO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHajor TMepBbIX Ha 3emile
coobmiecTB. CTpoMaToiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Tpoucxoxnenune AYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
IPOUCXOKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl HBOJIIOIUHU BRICIIUX pacTeHUuN. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenun Ha cymy. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHME UMHU cymd. CeMeHHblEe pacTeHus. lIponcXokIeHHE LBETKOBBIX
pacTECHUM.

OcHOBHBIE ATaIllbl SBOJIOLUU KUBOTHOrO Mupa. OCHOBHbBIE apoMOp(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMS
no3BOHOYHBIX. [Ipoucxoxkaenue ampubuit u pentwiuii. I[IpoucxoxaeHue
miekonuTaomux W nrui. [lpunmun kimrodeBoro apomopdosza. OcBoeHHe
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo3o0i, Me3030i, KaiHo30M. OOmas xapakTepucTHKa KiuMara |
re0JIOTUYECKUX MpoLeccoB. 11osBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieo6pa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPaHUs — 3KOJIOTHUYECKUE KPU3UCHI Npouioro. [IpuuuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHWil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiiema coxpanenus 6uopasHooOpaszust Ha 3emiie.

CoBpeMeHHas cucTeMa oprauudeckoro mupa. [Ipunnmnsl kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

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

Ta6muier u cxemsl: «Cxema onbitTa @. Penny», «Cxema ombita JI. IlacTepa
0 M3YYEHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema omnbita C. Mwmuiepa, I
IOpu», «ITanbsl HEOpraHUYECKOM IBOIIOIUNY, «I €0XpOHOIOTHYECKas IIKAJIay,
«HauvanpHble 9Tambl  OpraHUYecko dBodroIUK», «Cxema 00pa3oBaHUs
AyKapuoT MyTéM cumOMoreHesza», «Cucrema XuUBOW NpUPOb», «CTpoeHUe
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOYHBIC
BOJIOpOCIINY, «MHOTOKIETOUHBIE BoOAOpoCan», «Mxwm», «llamopoTHUKWY,
«l'onocemenHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctueie», «Ilmockue depBu», «Unenucrornorue», «PwIObI,
«3emHOBOIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MIieKONMUTaIOIIUEe,
«Pa3BUTHE XKW3HU B apXEUCKOU 3pe», «Pa3BuUThE KU3HU B MPOTEPO3OMCKOUN
ape», «Pa3BurTHe KHM3HM B MNAIEO30MCKOM 3pe», «Pa3BuTHE XU3HU B
M€3030MCKOM 3pe», «Pa3BuUTHE XU3HM B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHWM PA3IMYHBIX OTIEIOB, KOJUICKITUU
HACEKOMBIX, BJIQ&XXHBIC NIPENApaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKLIIMM WIJIOKOXHUX, CKEJEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEM, KOJUIEKIMHU OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnaa JgalGopatopHass padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHHI0O a0MOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnas padora «/3ydeHne UM ONMMCaHWE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IIpakTnueckasi padora «l3yueHne ocoOCHHOCTEH CTPOEHHUS PACTEHUIMA
Pa3HBIX OTAEIIOBY.

IIpakTnueckass  padora  «lM3yueHue  0cCOOEHHOCTEH  CTPOCHUS
MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3a7aun aHTPONOIOTUH. METO/IbI aHTPOTOJIOTHH.

CraHoBieHUE NMPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. PeIuruo3xeie
BO33peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIBCTBA CXOJICTBA YEJIOBEKA C YKUBOTHBIMU: CPAaBHUTEIBHO-
Mopdooruyeckue, AMOPHUOTIOTUYECKUE, (bu3HO0I0T0-OMOXUMUYECKHE,
noBegeHueckue. OTau4usl 4YenoBeKa OT KUBOTHBIX. lIpsMoxoxkiaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOW
CUTHAJIbHON CHUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
cornpasibHbie. COOTHOIIEHHE OMOJIOTMYECKUX M COIUAIbHBIX (PAKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIEC CTaIUM aHTpOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsIHbI
(IpOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMEe MPEeIKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIofIel. ABCTpPAJONMUTEKU — JIBYHOTHE Tpenku mojed. YUenoBek
yMEJNbI, TEPBbIE M3rOTOBIEHUS OpyAUN Tpyna. UenoBek NpsIMOXOIAIIANA H
NEepBBIM BbIXOA JroAei 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
001U MpeaoK HeaHAepTaTbLCKOro YelIOBEKa M YelloBeKa pasyMHoro. Yenosek
HEAHJEPTAIbCKUNA KaK BHUJ JIFOJECW XOJOJHOrO KiMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THWIIA, JECHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [TaneoreneTnka u najieoreHOMHKA.

DBOJIIONMS COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYIISIITUSIX
yesoBeka. MyTallMOHHBIN mporece U noauMopdusm. [lonmynsiroHHbIEe BOJHBI,
npeid reHoB, Murparus u «3PGeKT OCHOBATENN» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpaJO-HErpouaHAas (dPKBATOpUAibHAs), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKas). BpeMss U myTH pacceleHus 4ejaoBeKa IO TUIaHETE.
EnnacTBO yenmoBeueckux pac. HaydHas HECOCTOATENBHOCTH  pacu3Ma.
[Ipucnoco6IeHHOCTh YeJIOBeKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckor cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTOTHIO YeTIOBEKa.

MexauciuIuimHapable  MeToAbl B (U3MYEecKOor  (OMOJIOTHYECKOiN)
AQHTPOMOJIOTMU.  DBOJIIOLIMOHHAS ~ AQHTPOMOJIOTHSI U MHaJCOAHTPOIOJIOTHS
YEJIOBEUECKUX MOMYJISINN. bruoconuanbHble HCCIEN0BAHUS IPUPOIbI YETOBEKA.
HccnenoBanue K03BOMOMUHN OUOJIOTHYECKOTO M COIUATILHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmumer u  cxeMbl: «MeToapl aHTPOMNOJIOTHNY, «[ OJOBHON MO3T
gyenoBekay, «UenoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PyIUMEeHThl U aTaBU3MbD», «JIBHXKylIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenOBEK yMEIbIii»,
«Yenosek mpAMoOXomAINN», «JleHHUCOBCKMM 4enoBek» «Heanmepranbubhy,
«KpomanboH1BY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJSDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYypbl TPEIKOB 4YeJoBeKa, penpoaykiuu (dororpaduu) KapTUH C
MU(DOTOTUYECKUMU U OUOJCHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxOJIOK HMCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTtopnasi padora «l3ydyenue ocoOeHHOCTEH CTpOEHHUS CKeleTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckass padora «/3yueHWe DSKOJOTHYECKHUX  ajanTaiui
YEJIOBEKA.

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

3apoxaeHre W pa3BuTue dkojoruu B Tpyaax A. ['ymGonwbara, K. .
Pynbe, H. A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMU HAyKaMH.

Meroabl skosoruu. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie M JabopaTopHble. MojaenupoBaHUE B HKOJIOTMH. MOHUTOPUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaueHUE DSKOJIOTMYECKUX 3HAHUM [JI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHNE KAK OCHOBA CBA3€H YeI0BeUeCTBa C IpUpoaoi. DopMupoBaHue
JKOJIOTUYECKOU KYJIBTYPbI U SKOJOTUYECKOU TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsl: A. I'ym6ompar, K. @. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmmibl 1 cxeMbl: «Pa3aeisl sKoaoruny, « MeTobl sKonorum», «CxeMa
MOHUTOPHUHTA OKPYKAOIIEN CPEIbD.

JlaGopaTtopnas  padora  «/3ydyeHue  METOAOB  DKOJOTHUUYECKHUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okonornueckre  (GakToppl M 3aKOHOMEPHOCTH  UX  JICHUCTBHSL.
Knaccudukanus sxomormdeckux (HakTopoB: abUOTHUYECKHE, OWOTHYECKHE,
anTpornorerusie. O0IIMe 3aKOHOMEPHOCTH ACHCTBUS SKOJIOTHYECKHUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak dKojorumdeckuii daxrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pacTeHH W >KUBOTHBIX IO OTHOIICHWIO K cBeTy. CurHaibHas pojb CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemrepaTypbsl Ha
opranu3Mbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. DBPUTEPMHbIEC
U CTEHOTEPMHbIE OPTaHU3MBI.

BrnaxxnocTts kak skonorumdeckuit ¢gakxrop. Ilpucnocobnenust pacTeHuil Kk
MoJIIep KaHuio BOHOTO Oananca. Kimaccudukaius pacTeHuid 0 OTHOIICHUIO K
Bojie. [Ipucnocobnenus KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
rIyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3NKO-XUMUYECKUE



O0COOEHHOCTH cpell 0OuTaHusi opraHu3MoB. l[IpucrnocoOsieHus OpraHu3MoB K
KU3HU B PA3HBIX Cpeax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMBI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [lonsaTrue o Ku3HEHHOU (opme.
XKuszHeHHsle QOpMBI  pacTeHHil: JAepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOMOHTHI. OCOOEHHOCTH CTpOeHus M 00pasa
AKU3HH.

buotnueckue  dakropel. Buuabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTIEepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBAapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3ammopeicTBus (tornuueckue, dopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aMMOJICHCTBUN [JIsl CYIIECTBOBAHMS OPraHU3MOB B
cpene ooutanus. [[pyuHIIMIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanumn

Tabmuupbr u cxembl: «Okonorudeckue (paxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE  TPYyNMbl  SKUBOTHBIX IO  OTHOIICHHIO K  CBETY»,
«TemmokpoBHbIE KUBOTHBICY, «XO0J0THOKPOBHBIE KUBOTHBICY,
«Du3noNorNuecKne aJanTaiuu KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(GOpMBI JKUBOTHBIX», «DKOCHCTEMA HMIMPOKOJIUCTBEHHOTO Jieca», « DKOCHCTEMA
XxBoitHOro seca», «llenmu mnutanusy, «XumHudecTBOY, «llapazutuzmy»,
«Konkypenmus», «Cumonosy», «Kommencanuzmy.

ObopynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBHIE, TCHEIIOOUBBIE U
TEHEBBIHOC/IMBbICE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena MTHI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS NAHHBIX TPYMM, KOJUICKIIMH >KHBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpelax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
dbopM, KOJUJIEKIIMUA >KUBOTHBIX, YYACTBYIOIIMX B PAa3JIMYHBIX OUOTHYECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTHM paCTEHUU Wu3
Pa3HBIX MECT OOHUTaHHUS.

Tema 8. Iko10rust BUA0B U MOMYJIANH

DKOJIOTUYECKHE  XapaKTePUCTHKW  Tomymsiuu.  [lomymsius  Kak
Ouostormdeckas cucrema. Poias HEOTHOPOIHOCTH cpeibl, (PU3NISCKUX OaphepoB
U OCOOEHHOCTEHl OWojorMM BHUIOB B (OPMUPOBAHUM TMPOCTPAHCTBEHHOM
CTPYKTYphl Tomyssiiiuii. OCHOBHBIC TOKA3aTeNd TOMYJSIIIUU: YUCIEHHOCTD,
IJIOTHOCTh, BO3pAcTHAsI U TOJIOBAsi CTPYKTYpa, POXKIAAEMOCTh, MIPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAITHSL.



JKojoruyeckass  CTpykrypa  nomyisiuuv.  OIl€HKa  4YKMCJIEHHOCTH
nonyiasiuuu. JluHamuka nonyssinuu U €€ peryisanusa. buotnueckuil nmoTeHman
nonyasiuuu.  MojaenupoBaHue JIUHAMUKUA —Tonyssinuu.  KpuBele  pocrta
YUCJIICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiuvsi 4UCICHHOCTH
MONYJIANUA: posib (PAaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BuaoB (- u K-ctparterun).

[TonsTre 06 ’kooruueckoit Huiie Buaa. MectooOutanue. MHOromepHas
Mozenb dKkonorudeckor Humm Jx.M. XarumHcoHa. Pa3sMepsl 3KOJIOTHYECKOU
Hui. [ToTeHunanpHast U peaaTu30BaHHAsT HUILIM.

Bun kak cucrema nomysnamnuid. Apeanbl BUIOB. BUAbl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MUIpAllMid >KUBOTHBIX. buosiornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

IToptper: k. 1. XaTunHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKHE XapaKTEPUCTHUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MOMyJaAlun», «Bo3pacTHbie NHpaMUIbI
nonyiasiuun», «CKOPOCTh 3aceleHUs] TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHu3zmammn», «Mojenb skosiorndeckon Huu Jx. M. XaTuuHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNICHUIO.

Tema 9. IKo0rus c000MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crTpykrypa. CBsizM MEXIy
OpraHu3MamH B OMOIIEHO3E.

Dxocucrema kak oTkpbitTas cucrema (A. k. Tencan). OyHKIIMOHATBHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTBI, PEAYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceth. AOUOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPIUH B SKOCUCTEME.

OcHOBHBIC  TOKa3zaTeld HAKOCHUCTEMBI. buomacca U IPOAYKIIHS.
DKOJIOTHYECKHUE TTUPAMUIbI YUCEN, ONOMACCHl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu.
HamnpaBnennbie 3aKkOHOMEpHBIE CMEHBI COO0IIEeCTB — cyKiieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W HUX IPUYMHBI. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykneccun. Knmmakcnoe cooOmiectBo.  buopasznooOpazue #  TOJHOTA
KPyroBOpOTa BEIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeMbl Mopeu
U 0Kearos. JKocucmembl MyHOp, 1eco8, cmeneti, NyCMblHb.

AHTpOIOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Paznuuus
MEXK1y aHTPOIIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. [ opojckas
dnopa u dayna. Cunantponm3zaius ropoickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHCTBUHI
OpraHm3MOB B JKocuctemax. Poav xackaonoeo s¢ghgpexma u  6u006-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu skocucmem. llepenoc
SHEPrUM U BEIIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYMBOCTD
OpraHu3MOB, TMOIMYJSIUUA M HSKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JCHUCTBH.



Mexanusmvl  6030elicmeus  3aepA3HEHUNl  PA3HLIX — MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUHECKO2O0  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsI MOHUTOPUHTAa €CTECTBEHHBIX W aHTPOMOTECHHBIX
HKOCHUCTEM.

JdeMoHcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl: «CTpykTypa  OHWOLIEHO3a», «IKOocHUCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHU3MOB B 3kocucTeme», «KpyroBopot
BelIECTB B dKocucteMey», «llemu mnuTanus (macrOumiHas, AETpUTHAS)Y,
«IKoJoruyecKas MnupaMuia yucenn», «IKoJoThuYecKas mupaMmujia OMoMacchl»,
«IKkojoruyeckas nupamuaa >Hepruny, «OOpa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie Moxkapay, «KOCHCTeMa 03epay,
«ArporeHo3», «KpyroBopoT BemecTB M TOTOK HHEPTUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

O0opynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, dydela
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onvucanue ypO03IKOCUCTEMBD.

Jlabopatopnasi padora «/3ydyenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKeKkypeust «OKCKypcusi B THUINUYHBIA OuoreoneHo3 (B ayOpaBy,
Oepe3HsIK, eJIbHUK, HAa CYXOJAO0JIbHBIN HIIM MOMMEHHBIH JIyT, 03€pO, O0JIOTO).

IKCKypeHust «IKCKYpCHUSl B arpodKOCHCTEMY (HA IMOJIE WM B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmeruianerapuas o0onoyka 3eMild, TJ€ CYHIECTBYET WM
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnauckoro o O6mochepe. Obmactu Ouochepsl u eé
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHOCTH Ouochepsl
KaKk TJ00aIpbHOM »JKOocHCTeMbl. JluHamHuYeckoe paBHOBecHe B Ouocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE LUKIBI (YIJiepoaa, a3ora).
PutmMugyHOCTS siBIICHHI B Onocdepe.

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

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
NOTeHIHaIa u OnocepHbIX PYHKITUH.

JdemoHcTpanumn

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

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor kuciopoga B TPHUPOIEY,
«KpyroBopoT Bojbsl B ipupoie», «OCHOBHBIE OMOMBI cymimy, « KimmMmarnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMelIanHbIi JIECY,
« I InpOKOIMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycTbIHs»,
«Tponmueckuui necy.

O6opynoBanue: TepOapu pPaCTEHU pa3HBIX OHMOMOB, KOJIIEKITUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyKa0mIasi cpeaa

DKOJIOTUYECKUE KPU3UChI M WX NpUYUHBL. BosznelicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MEeHEeHNE KIMMara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M JKMUBOTHBIM MHD.
OxpaHa pacTUTENBHOTO U YKUBOTHOTO Mupa. OCHOBHBIE NMPUHLHUIBI OXPAHBI
npupoabl. Kpacuble kHuru. Oco0o0 oOxpaHsemble MNPUPOJIHBIE TEPPUTOPHUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHbBIE NPUHIUIIBI YCTOWYUBOTO PA3BUTHUS YEJIOBEUECTBA U MIPUPOIBI.
PanmonanbHO€  MPUPOJONOIB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMEe 3aKOHOMEPHOCTHU TJIOOAIBHBIX SKOJIOTUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCAa U €ro  BEpOSITHBIC
MOCJEACTBUS.

Pa3zBuTte METOIOB MOHUTOPMHIA Pa3BUTUS OIACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle UCCIe008aHUsI nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocoOHou  2Hepeemuke.  buonocuyeckoe  pasznoobpasue u
buopecypcol. Hayuonanvnvle ungopmayuonuvle cucmemsi, obecneuusaoujue
docmyn K uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopbObvl ¢
buonospescoeHuamu. PekoHcmpykyusi MOPCKUX U HA3EMHbIX IKOCUCEM.

JdemoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsisHeHHE aTMocdepbl», «3arpsi3HEHue
ruapochepb», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocodo
OXpaHsieMbIE IPUPOJHBIE TEPPUTOPUNY, «MOAENIHN yIIPaBIIeMOro MUPay.
O6opynoBanue: ¢Gotorpa@uu OXpaHsIEeMbIX pacTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon Oenepanuu, Kpacnoit KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMuUCsl MpPOTrpaMM CpeaHEro oOmiero oOpa3oBaHMs: JIUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIUMHUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHUIO, Haluuue Momugayuu K OOy4YEHHIO
OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TMYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  pPa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLIIUMU CUCTEME OMOJIOTHYECKOTO OOpa3OBaHUS, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHbBIE IJIAHBI.

JIndHOCTHBIE  pE3yJIbTaTbl OCBOCHHUS MPOrpamMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B E€AUMHCTBE Yy4eOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B
COOTBETCTBUM C  TPAOULUHUOHHBIMH POCCUHCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlllecTBEe MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUs, CAaMOBOCIIUTAHUSI W CaMOPa3BUTHUS, pPa3BUTHS BHYTPEHHEHN
MO3ULNU JUYHOCTH, MATPUOTHU3MAa W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)XEHUS, OEpExKHOTO
OTHOILIEHHUS K KyJIbTYPHOMY HACIEIHWI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Haposa Pocculickoit denepanuu, IpupoJIe U OKPYKAIOIIEH CPETIE.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH TMO3HUIMEN JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOIO ONbITa W OMNbITa JESITEJIbHOCTH B IPOILECCE
peanu3aluu OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMH  OOYy4aromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNATh COOCTBEHHYIO TO3WIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JTIOJICH C pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMUA [ICHHOCTSIMU
Y COLMAJIbHBIM TOJI0KEHUEM;



FOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOUIECHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKON UJEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropnoctu 3a cBOM Kpail, cBOO PoauHy, CBOW S3bIK U KYJIBTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 W NaMITHUKAM
IPUPOJIbI, JOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OHMOJOTHU, NMOHUMAHUS 3HAYCHUS OMOJIOTMHM B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yOoexKJIEHHOCTh, TOTOBHOCTh K CIIY)KeHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

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

NOHUMaHUE W peaju3alus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJNIOJIEHWE TUTMEHHMYECKHMX TPaBWI W HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXAa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWUJI HWHJUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30macHOr0 TOBEJCHUS B CHUTYAIUAX, YTPOXKAIOIIMX 30POBBI0 U JKU3HU
JIIOJICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOmneHus ajqKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW W COLHMATbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyI0 AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam TpodecCHOHATBHONW ACSITEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BBIOOD Oymymiei mpodheccuu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

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

7) 3KOJIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

TIOBBIIIICHAE YPOBHS AKOJIOTMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
TUTAHUPOBAHMUS TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX ITOCJIEICTBUN IS
OKpY>KaroIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa dKOJOTHIECKUX MPOoOJieM U MyTel ux
pEIICHUS;

CIIOCOOHOCTh HCITOJI30BAaTh TpHOOpETacMble TPHU W3YYeHUU OWOJIOTHH
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HAIPaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUSATUE JCHCTBUN, NPHUHOCAIIUX Bped OKpYKarolIeH
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONpPUATHBIE KOJIOTUUECKHE
MOCJIEJICTBUS NMPEANPUHUMAEMBIX JCHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYUE PA3BUTOTO  OAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHUYECKOU
KyJbTYPBI, OIbITA ACATEIBHOCTU HSKOJOTUYECKOW HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTHUI0O B TIPAKTUYECKON  JI€ATEIHbHOCTH
AKOJIOTUYECKON HANIPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEILCKOM KYJIBTYPhI KaK CPEICTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMHU U TIO3HAHUS MUPA;

NOHUMaHUe crheruuKy OUOJIOTMH KaK HayKd, OCO3HAHHS €€ pojii B
(dbopMHpPOBaHMY PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEICTAaBICHUS 00 OKpYKAIOIeM MUPE KaK O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOIiecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH MpoOIemM
COXpaHEHUs TPUPOJHOTO PABHOBECHS,;

yOKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeHW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecredyeHHs TMepexoja K YCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJIOTMUECKUX 3HAHUW B IEISAX
MOBBINICHHUS] OOIIEH KYyJbTYphbl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIHMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopMupyemMoii pu N3y4eHUN OUOJIOTHH;

MOHUMAHUE  CYIIHOCTH  METOJOB  TIO3HAHUS, HCIOJb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JIJIS



aHaIu3a U OOBSICHEHUS SIBIICHUM OKpPYXXaromero Mupa u npoucxoJiamux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS AAHHBIX C ICJIbIO ITOJTYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTh CAMOCTOSATEIBHO MCIIOJIH30BaTh OMOJOTMUECKUE 3HAHUS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, T'OTOBHOCTDb OCYILICCTBJIATDH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTh HHAUBUAYAJIIBHO U B I'PYIIIIC,

TOTOBHOCTh M  CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p3.30BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO0 OMOJIOTHH B
COOTBCTCTBUH C XU3HCHHBIMUA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ YYEOHOro  mpeameTa
«buonorus» BKIOYAIOT: 3HAUYMMbBIE I8 (OPMUPOBAHUS MHUPOBO33PEHHS
oOydaronmxcst  MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U ClEUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEHOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT WU JpYrue);  yHHBEpCAJIbHbIE  ydyeOHble  JIEUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHAILHONM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLIUU
0o0yyJaromuxcsi; CIOCOOHOCTh  OOYYarOIIUXCSl  UCMOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON IPAKTUKE.

B pesynbrate wu3ydeHuss OHONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHusi y oOyuarmierocss OyayT cGOpMUpPOBaHbl TMO3HABATEIbHBIC
YHUBEpCalbHble yuyeOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHUBEPCAJIbHbBIE
yueOHble JECHCTBUSA, PEryJISTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JEHCTBUA,
COBMECTHAs JeATEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPAMMBI CPEIHETr0 OOIIETro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiaseHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHUEeCKHE IeHCTBHUA:

CaMOCTOSTENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBILIUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccuukanuu, 000OIIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMYECKHX TOHATUH (BBIIEIATH MX XapaKTEpHbIE MPU3HAKH,
yCTaHABIUBATh CBSI3U C IPYTUMU TIOHATHSMU);

ONpeNeNnsaTh LeNU JEATeIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PpPE3YyJbTaThl JACSATENBHOCTH C TOCTABICHHBIMU
LEJSIMU;

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

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHbBIC, AECIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHNUS;



NPUMEHATh  CXEMHO-MOJICIBHBIE  CPEACTBA  JUI  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBCKTaX,
a TakkKe IMPOTHUBOPCUYMH pPaA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaINU3a UMEIOIINUXCS
MaTepHAIbHBIX M HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCILHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATHE pPabOTy B  YCJIOBHSAX peajIbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HECHHBIX MTPOOJICM.

2) 0a30BBI€E HCCJIEA0BATEILCKHE NeHCTBUA:

BJIaJCTh  HaBBIKAMH  YYCOHO-HCCIICIOBATECIBLCKOW M MPOCKTHOM
NCATEIPHOCTH, HABBIKAMHM  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3a/1a4, MPUMECHEHUIO Pa3JIMYHbIX METOJIOB IIO3HAHUS;

UCIIOJIb30BaTh Pa3UYHbIC BUJBI JEATEIBHOCTU IO MOJTYYECHUIO HOBOTO
3HAHMS, €ro HMHTEpIpEeTalluu, MPeoOpa3oBaHUIO U MPUMEHEHHUIO B Y4EOHBIX
CUTYaIUSAX, B TOM YUCJIC TIPH CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMHpOBaTh  HAYYHBIM  THI  MBIIUICHUSA,  BIAACTh  HAyYHOU
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33Jadyl B 00pa30BaTEIbHOU
JESATSIIEHOCTH 1 )KH3HECHHBIX CUTYAIIHIX;

BBISIBIISATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOHUX YTBEPKJICHHM, 3a/1aBaTh IapaMETPhbl K KPUTCPUHU PEIIICHHUS,

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTUYECKH OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsM, OICHUBATH IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPEy;

yYMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENICATECIbHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAJIBHBIC TTOIXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a1a49H, TOIYCKAIOIINEC ATbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NIMYHBIX HUCTOYHMKAX wWHpopMmamuu (TeKcTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(POPMALMIO Pa3INYHBIX BUIAOB M (OPM MpeACTaBICHUS,
KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HETIPOTHUBOPECUNBOCTH;

(GopMyIUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope Ouojornueckor wWHQpOpMAIMU, HEOOXOAMMOM ISl  BBITOJHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCITOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
ouosiornyeckord wuHGOpMaAMU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYTOE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KauyecTBE CpEIACTBa Npu paboTe ¢
Oouonoruyeckod wuHoOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAINH,
nH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATh KOMMYHHMKallUM BO BceX cdepax KU3HU, aKTUBHO
y4acTBOBaTh B JIMAJOre WM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIECHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMou 3a7a4ui, yUUTHIBATh HHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXKUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas JeITeIbHOCTD:

NOHMUMaTh W HUCIHOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAVUBUIYaIbHOM  pabOThl TpU  pEUICHUU OHOJIOTHYECKOM  MpoOJIeMBl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh IEIM  COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABIIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIAaTh PE3yJIbTaThl
COBMECTHOU padoThHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJOTO yYaCTHHKAa KOMAaHJIbI B
oO1uit pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TOBEJIEHUE B PA3JIMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSiTHBHBIMHU JeHCTBUSIMMU:

1) camoopranuszanus:

MCIIOJIh30BaTh OWOJOTHYECKHE 3HAHUS IS BBISIBICHUS MPOOJIEM M WX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM I1IE€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBUSIX U MOCTYMKAX MO OTHOIICHHIO K KUBOU MPUPOJIEL,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSTENIbHO  OCYIIECTBJIATh  [MO3HABATENIbHYIO  JEATEIbHOCTD,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B
00pa3oBaTeNbHOM NEITEIbHOCTH U )KM3HEHHBIX CUTYaIUsIX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs Mpo0iemMbl ¢  y4ETOM
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paclMpATh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHUM;

Jenatb ~ OCO3HaHHBIM  BBIOOp,  apryMeHTUpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

J1aBaTh OIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BJQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCUM KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YJIbTATOB H
OCHOBaHMM, UCTIOJIb30BATh MPUEMBI pedICKCUM SISl OIIEHKU CUTYalluH, BEIOOpa
BEPHOT'O PEILICHHUS;

yYMETh OIIEHWBAaTh PUCKU U CBOCBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHUKEHHUIO;

OpPUHUMATh MOTHBBI W apryMEHTBhI JIPYTUX TPU aHaAJIU3€ pPE3yJIbTaTOB
NeSITebHOCTH;

3) npuHsTHE Ce0S M APYTUX:

IpPUHUMATh Ce0sl, MOHWMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX TPU aHaJIU3€ pPe3yJIbTaTOB
NeSTETHbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

Pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIMU JPYTOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ybTaThl OCBOCHMS COJEpKaHUS y4eOHOTo MpeameTa
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOEcCIeUYeHHE
npopusabHOro O0ydeHUsi oOywarommxcss Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyueckre Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEWCTBHIA
[0 OCBOCHUIO, HWHTEpPOpETAllMM M M[peoOpa3OoBaHUI0  3HAHWM, BUJbI
JESATEIBbHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, a TakKe€ B pEAJbHbIX JKU3HEHHBIX cHUTyauusx. lIpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO TOAAM HU3yYEHHUS.

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

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KApTUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPUPOJbI M pEHIeHuH MpodiieM paluruoOHAIbHOIO
OPUPOAOIIONB30BAHUS, O BKJIAJAE POCCUUCKMX U 3apyOEKHBIX YYEHBIX B
pa3BUTHE OUOJIOTUH;

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



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKUE TEOPUU
(knmerouynast teopust T. IlIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHas
Teopus HacienctBeHHoctyd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKIECHHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTNIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMU HAY4YHOT'O IMO3HAHMSI, UCTIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAHHME, WU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHUH, >KUBOTHBIX M YEJOBEKa, CTPOEHHUS OpPraHOB U
CUCTEM  OpraHOB  pAaCTeHWUM,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATCIIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAaCcTEHUM, >KUBOTHBIX U
YeJIOBeKa, OHOJIOTMUECKMX TMPOILIecCCOB: OOMEHa BelecTB (MeTaboian3M),
IpEeBpAIllCHUs] PHEPTUHU, OpPOKEHHUS, aBTOTPO(HOrO M TeTepOTPO(HOrO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVUBUYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, HCKYCCTBEHHOTO 0TOOPa;

yYMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMAAMH KJIETKU U UX
GYHKIUSAMH, CTPOCHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSAMU, MEXKITY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy pPAaCTCHMi, >KUBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMH, MEXIy CUCTEMaMU OPraHOB M UX (PYHKIUSIMH, MEXKIY dTaramMu
oOMEHa BeNIeCTB, JTalamMd KJIETOYHOTO IMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeabl OOUTAHMUS,

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

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY [l JOKa3aTelhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE pelaTh OHOJOTUYECKHE 3a/Jaud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKY HCCIEAYEeMbIMU OMOJOTHYECKUMU TPOLIECCAMH U
SBJICHUSIMU, JIeTIaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MpaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa npu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPSITh HMX OSKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1ellb MCCIECNOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-UCCIIEOBATEIBCKON paboTe Mo OMoIoTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOJMYHO  TPEACTABIATh TOJYYCHHBIC PE3yJNbTaThl Ha  YUYCHUYCCKUX
KOH(epeHIUsIX;

YMEHUE OIICHUBATh ATUYECKUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWOJIOTMM W MEIMIHHBI  (KIIOHUPOBAHHWE, HCKYCCTBEHHOE



OIIOAOTBOPEHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMA M CO3/IaHHUE TPAHCTEHHBIX
OpraHu3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
nesiTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHOTEXHOJOTHH,
BETEPUHAPHUH, CEITBCKOr0 XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsaTh
MO3HABATENIbHBI ~ MHTEpPEC, HANpaBJIECHHBII HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH MpodecCuu U MPOI0IKEHHE OUOJIOrHYecKoro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MpOo(HEeCcCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXHBI OTPAXKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MeECTe€ M pPOJM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOM E€CTECTBEHHO-HAyUYHOUH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0jiieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHATBHOTO
IPUPOAOIONL30BaHUA, U B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIIECHHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apYyOCIKHBIX YUEHBIX -
OMOJIOTOB B pPa3BUTHE OHUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYACT
ompeseseH!s U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TIOHSTHM (B, dKOcHUCcTeMa, Ouocdepa), OMOIOTUUECKHE TEOPUHU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MmyTsAX W HampapieHUsX 3Boitonuu, B.M.
Bepnasnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus J[xk. Xapau
u B. BaiinOepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyma
1O. JIubuxa, sKOIOrH4ecKOil MUpaMUIbl SHEPTHH ), TUOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepta);

yMEHUE BIAJeTh OCHOBHBIMU  METOJAaMH  HAyYHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCIEAOBAHUSIX IKHUBBIX OOBEKTOB H
AKOcUCTEeM (OomHcaHue, U3MEpeHue, HaOIo/IeHne, HKCIIEPUMEHT), Crocobamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IIPUPOJIE;

YMEHHUE BBIJICTSATh CYIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOUIN3UPYIOIIETO, ABMIKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUUECKOTO
BUI000pa30BaHus, BIUSHUS JBWKYIIUX CHJI DBOJIONUM HAa TeHOGOH]
MOMYJISIIMN, TPUCTIOCOOJICHHOCTH OPTraHnu3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HaAIPaBJICHUN JBOJIIOIMK, KPYroBOpPOTa BEIIECTB M TIOTOKA DHEPTHUH B
HKOCHUCTEMAX;

YMEHUE YCTAaHABIWBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPONOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOICHHOCTh BHJIOB K Cpejlie OOMTaHMs, aOMOTHYCCKUX U OMOTHUCCKUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHNUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHUIO M CHUMBOJIMKY JJiIsi JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMAaTHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJbl
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPaHCHHS
MHOT000pa3usi BUJOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOILI U
YeJIOBEUECTBA;



YMEHHE pemaTh OWOJIOTUYECKUE 3a/layd, BBIABIATH PUYMHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH IPOIecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3BI Ha OCHOBAaHWH IOJYYCHHBIX
pe3yIbTaTOB;

YMEHHE BBINIOJHATH JTAOOpaTOpHBIC U MPaKTUYECKHE PaOOTHI, COONIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIHLHBIMU
cpenctBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Y4acTBOBATh B YUEOHO-MCCIIEIOBATEIBCKOM paboTe mo Omoorum,
AKOJIOTHH ¥ MEIUITMHE, TPOBOANMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOMYHO  TPENCTaBIATh IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bl W TEOPUU O TPOHUCXOXKICHUH >KU3HH,
YeJIoBeKa M YEeJOBEUYECKUX pac, O NPHUYMHAX, IOCIEJACTBUAX M CIOCO0ax
IpeIoTBpalleHus T100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccruoHaIbHOM
NESTEIPHOCTY B  OOJacTH OWOJIOTHH, OKOJOTHH, TPUPOJIONOIB30BaHUS,
MEUIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPUHU, CETTHCKOTO XO3ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH MpOPECcCuu Hu
IPOJOJDKEHNE OHOJIOTMYECKOr0 O00pa3oBaHUsS B OPraHMU3alUsAX CPEIHEro
npoeccuoHaIbHOTO u BBICIIIETO oOpa3oBaHuUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIIACC
Ne HaumMeHoBaHue Koan4yecTBO 4acoB
dueKkTpoHHbIe (LM POBbLIE)
n/ pa3iejioB U TeM KonTtpoJubHbie IIpakTn4yeckue
Bcero o0pa3oBaTejibHbIE PeCypChI
I NporpamMMbl padoThI padoThI
1 5 | Bubnunoteka LIOK
HOJIOTITA fak Hayka https://m.edso0.ru/863eb46a
) ’KuBbie cucTeMbl U UX 3 Bubnunoteka LJOK
H3y4YeHUe ! https://m.edsoo.ru/863eb46a
3 buoiorus kieTku 2 0.5 Bubnnotexa LIOK
& 1 ) https://m.edso0.ru/863eb46a
4 XumMudeckas 10 { Bubnunoteka LIOK
OpraHu3alys KJIETKU https://m.edsoo.ru/863eb46a
5 CrpoeHue u QyHKIINH o 5 Bubnunoteka LIOK
KIIETKHA https://m.edso0.ru/863eb46a
OOMeH BEIIECTB U
6 MpeBpalleHNEe dSHEPTUU 9 1 Bubnuotexa LIOK
pespat P https:/m.eds00.ru/863eb46a
B KIIETKE
Hacnencreennas
7 pHGopMAL 1 9 0.5 BbubnunoTteka LJOK
pMatunt ¥ : https://m.edsoo.ru/863eb46a
peanu3anus €€ B KIETKE
g JKu3HEeHHBIN UK 6 ! Bbubnunoteka LJOK
KJIETKH https://m.edso0.ru/863eb46a
Crpoenue u KITUH Bubnnoteka LIOK
9 P Py 17 15 H

OpraHnu3MoB

https://m.edsoo.ru/863eb46a




10 PasmHoxenue u g L5 Bubnunoteka LJOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/863eb46a
['eneruka — Hayka o
11 HAacCJIeACTBEHHOCTH U Bubnunoteka LJOK
N3MEHYHUBOCTH 2 0.5 https://m.edso0.ru/863eb46a
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 { Bubnunoteka LIOK
HACJIEACTBEHHOCTU https://m.edsoo.ru/863eb46a
13 3aKOHOMEPHOCTHU 6 { BubnnoTteka LIOK
N3MEHUYMBOCTH https://m.edso0.ru/863eb46a
14 I'enernka uegoBeka 3 0.5 Bubnuotexa LIOK
) https://m.edsoo.ru/863eb46a
15 Cenekuus oprain3MoB 4 1 Bubnmotexa LIOK
I P https://m.edsoo.ru/863eb46a
Buorexnonorust u
16 ———— 4 Bubnuoteka LLOK
CHHTCTIC https://m.edsoo.ru/863eb46a
ouoorus
17 PesepBHOEe Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB 110 [TPOTPAMME




11 KIIACC

Ne HaumeHoBaHUe KoumnuectBo yacos
dueKkTpoHHbIe (LM (POBbLIE)
n/ pa3iejioB M TeM KonTtpoJbHbie IIpakTn4yeckue
Bcero o0pa3oBaTesibHbIE pecypcChl
n nporpaMmMbl padoThI padoThI
3apoxACHUE U pa3BUTHE
SBOJTIOIIMOHHBIX 4 Bubnunoteka LIOK
MPEJICTABICHUN B https://m.edsoo.ru/863eb46a
Oonosoruu
) MukposBontonus u eé 14 ) Bubnunoteka LIOK
pe3yJIbTaThl https://m.edsoo.ru/863eb46a
3 MakposBosronus u eé 6 Bubnuoteka LLOK
pe3yabTaThl https://m.edsoo.ru/863eb46a
[Ipoucxoxnenue u
4 a3BMTHE )KU3HU Ha 15 15 Bubnuoteka LIOK
bas © M3 ' https://m.edsoo.ru/863eb46a
3emiie
[Ipoucxoxnenue
5 HeTOBEKA — 10 | BbubnunoTteka LJOK
C1oBe https://m.edsoo.ru/863eb46a
AHTPOIIOT€HE3
DKOJIOTHS — HayKa O
B3aNMOOTHOIIICHUAX
6 OpraHu3MOB U 3 0.5 Bubnunoteka LIOK
HaJIOPraHU3MEHHBIX ) https://m.edsoo.ru/863eb46a
CUCTEM C OKpYXKarolen
cpenoiu
7 OpranusMsl 1 cpena 9 1.5 Bubnnoteka LIOK




oOuTanus https://m.edsoo.ru/863eb46a
g DKOJI0THsI BUJIOB U 5 0.5 Bubnunoteka LIOK
MOMYJISAUNA ' https://m.edsoo.ru/863eb46a
DKOJI0THS COOOIIECTB.
9 DKOJIOTUYECKUE 12 0.5 Bubnvorexa LIOK
: https://m.edsoo.ru/863eb46a
CHUCTEMbI
10 buocgepa — rinobanbHas 6 Bubnunoteka LIOK
JKOCHCTEMA https://m.edsoo.ru/863eb46a
11 Yenoek u 6 BubnnoTteka LJOK
OKpYyJKaroimas cpeaa https://m.edsoo.ru/863eb46a
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO
102 7.5

YACOB 110 [TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
No Kosin4ecTBo yacoB JJIeKTPOHHBbIE LU (]PPOBBIE
n/-n Tema ypoka Beero KonTtpoJubHbie IIpakTn4yeckue oOpa3oBaTelibHbIE
padoThI padoThI pecypcbl
buonorus kak KoMIuIeKCHast
1 HayKa M KaK 4aCTb COBPEMEHHOIO 1 Bubnuorexa LIOK
YK p https://m.edsoo.ru/863eb46a
o01mecTBa
2 JKuBble cucTeMBI M X CBOMCTBA 1 Bubnvoreka LIOK
https://m.edsoo.ru/863eb46a
3 YpoBHEBas OpraHu3anus )KUBbIX Bubnuoteka LIOK
CUCTEM I https://m.edsoo.ru/863eb46a
4 CraproBasi KOHTPOJIbHAs paboTa 1 1
5 Hcropus OTKpBITHA U U3y4EHUS { Bubnunoteka LJOK
kietku. Knerounas reopus https://m.edsoo.ru/863eb46a
Metoasl MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas padbora
6 «M3yueHne MeTo10B KIETOYHOMN { 0.5 Brubnuoteka LIOK
Ouoznoruu (xpomarorpadus, ' https://m.edsoo.ru/863eb46a
anekTpodopes,
muddepeHraIbHOe
uentpudyruposanue, [1LP)»
7 XHUMUYECKUH COCTaB KIETKH 1 Bubnuoreka LIOK

https://m.edsoo.ru/863eb46a




MI/IHepaHBHHC B€IICCTBA KJIICTKH,

bubnnoteka LJOK

8 UX OMOJIOTHYECKAS POJIb https://m.edsoo.ru/863eb46a
Opranuueckue BEeIIECTBA KIETKU
— Oenku. JlabopaTopHas pabora
9 06 6 0.5 Bubnuoteka LIOK
(JOHApYIRCERHE DETKOB € ) https://m.edsoo.ru/863eb46a
MTOMOIIbIO0 KAYECTBEHHBIX
peaKuuii»
10 CaoiicTBa, K1accuuKaius u bubnnoteka LJOK
¢byHKIMN OEIKOB https://m.edso0.ru/863eb46a
1 Oprannueckue BeIIecTBa KJIETKH Bubnuoteka LIOK
— YIJIEBOJIbI https://m.edso0.ru/863eb46a
2 Oprannueckue BeIiecTBa KJIETKH Bubnuoteka LIOK
— JIMOUAAEI https://m.edsoo.ru/863eb46a
Hyxnennossie kucnorsl. JITHK u
PHK. JIaGopatopnas pabora
13 «HMccnenoBanre HyKJIEHHOBBIX 0.5 Bubnuoreka LIOK
s Y ' https://m.edsoo.ru/863eb46a
KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK
Pa3IMYHBIX OPTaHHU3MOBY
Crtpoenue u ki ATO.
14 | . ne H H(EzI:I/IHT upocdars Bubnoreka LIOK
PYTHE HYIIICOSHATP https://m.edso0.ru/863eb46a
(HT®)
Cexsenuponanue JTHK. MeTobl
15 TeHOMHUKH, TPAHCKPUTITOMHKH Bubnuoreka LIOK
TP p ’ https://m.edsoo.ru/863eb46a
MIPOTEOMHKH
16 MeToab! cTpyKTypHOI OHOJIOTUU Bubnuorexa LIOK

https://m.edsoo.ru/863eb46a




THOBI KJIIETOK.

bubnnoteka LJOK

17 [IpokapuoTtnueckas KjieTka https://m.edsoo.ru/863eb46a
CtpoeHne 3yKapuoTHYECKOM

13 kietku. [IpakTrueckas pabota 0.5 Bubnuoteka LIOK
«M3yueHue CBOMCTB KJIECTOYHOM ’ https://m.edsoo.ru/863eb46a
MeMOpaHbI»

19 [ToBepXHOCTHBIN anmnapar KIeTKH Bubnorexa LIOK

https://m.edsoo.ru/863eb46a

OnHoMeMOpaHHbIE OpraHOU/IbI

kietku. [IpakTuueckas padbora

20 «M3ydeHne IBHKEHUS 0.5 Bubnuoteka LIOK

https://m.edsoo.ru/863eb46a

[UTOILJIA3MbI B PACTUTEIbHBIX

KJIETKaX)»

ITonmyaBTOHOMHBIE OPraHOUIbI

KJIETKU: MUTOXOHJPHH,

)1 actuabl. JlaboparopHas pabota 0.5 Bubnuoteka LLJOK
«HccnenoBanue mia3zMoan3a u : https://m.edso0.ru/863eb46a
JeI1a3MOJIM3a B PaCTUTENbHBIX
KJIETKaX»

” HememOpaHHbIe OpraHoON/IbI Bubnuoteka LIOK
KJIETKU https://m.edsoo.ru/863eb46a

bubnnoteka LJOK

23 | Crpoetine u gyniu szpa https://m.eds00.ru/863eb46a
CpaBHHTENBbHAS XapaKTEPUCTUKA

24 KJIETOK dyKapuoT. JlabopaTopHas 0.5 Bubnuoteka LIOK

pabota «3y4yeHne cTpoeHus
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

https://m.edsoo.ru/863eb46a




ACCHUMUJISIIIAS U JIACCUMMUJISITTHS
— JIB€ CTOPOHBI METa0OIU3Ma.
Tunel oOMeHa BelecTs.
JIaboparopHast pabota

Bbubnnoteka LJOK

25
«M3ydeHne KaTaIuTU4eCKON https://m.edsoo.ru/863eb46a
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WIN
KaTaJias3bl)»
DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
MeTtabosm3ma. JlaboparopHas
26 pabota «M3ydyenue 0.5 Bubnuoteka LLOK
(hepMEHTATUBHOTO PaCIICTUICHHS ) https://m.edsoo.ru/863eb46a
MepoKCcHIa BOJIOPOIa B
PaCTUTENLHBIX U KUBOTHBIX
KJIETKaX»
7 benku-akTuBaTOpH! N OEJIKH- Bubnuoteka LIOK
MHTUOUTOPBI https://m.edsoo.ru/863eb46a
)3 ABTOTpOGHBIN THIT OOMEHA Bubnuoteka LLJOK
BEIIIECTB https://m.edso0.ru/863eb46a
Bbubnuoteka LIOK
29 Potocnirres https://m.edsoo.ru/863eb46a
XemocuHnres. JlaboparopHas
30 abota «CpaBHEHHE MPOIIECCOB 0.5 Bubnvoreka LIOK
P P pott ’ https://m.edsoo.ru/863eb46a
(hoTOCHHTE3a U XEMOCHHTE3a»
31 AHa’poOHbBIE OpraHu3Mbl. Bub bubnnorteka LLJOK

opoxenus. JlaboparopHast pabota

https://m.edsoo.ru/863eb46a




«CpaBHEHHE IPOLIECCOB
OpO’KEHUS U JABIXaHUS»

AspoOHBIE OpraHU3MbI. JTaIlbl

bubnnoteka LJOK

32 SHEPTEeTUYECKOro OOMeHa https://m.edsoo.ru/863eb46a
DHeprust MeMOPaHHOTO
13 rpagueHTa nporoHoB. CuHTE3 Bubnuoreka LJOK
AT®: pabora nporonHor ATO- https://m.edsoo.ru/863eb46a
CUHTA3bI
34 P Bubnuoteka LIOK
CAKIIHH MATPHTLHOTO Curtesd https://m.edsoo.ru/863eb46a
35 Tpanckpunuus — MaTpU4YHBIA Bubnuoreka LJOK
cunre3 PHK https://m.edsoo.ru/863eb46a
36 Tpancnsauus u e€ 3Tanbl Bubnuoreka LIOK
parct https://m.edsoo.ru/863eb46a
KoaupoBanue aMMHOKHCIIOT.
37 Ponb pubocom B GMOCHHT Bubnuoreka LIOK
OIb PHDOCO OCHITE3C https://m.edsoo.ru/863eb46a
Oenka
38 Opranuzanus resoma y Bubnuoteka LIOK
MIPOKApPHUOT U DyKapUOT https://m.edsoo.ru/863eb46a
39 MonekysspHble MEXaHU3MBbI Bubnunoteka LJOK
JKCIPECCHH T€HOB y 3YKapuOT https://m.edsoo.ru/863eb46a
Bupycbl — BHeK/1€TOUHbIE
40 (hOpMBI J)KU3HU U OOJIUTaTHBIE 0.5 Bubnuoteka LJOK
napas3uTthl. [IpakTrueckas padota ’ https://m.edsoo.ru/863eb46a
«Co3/1anre MoJieu BUpyca»
41 Bupycusbie 3a0oneBanust Bubnuoteka LIOK




YCJI0BCKa, ’)KMBOTHBIX, paCTCHI/Iﬁ

https://m.edsoo.ru/863eb46a

HanorexHoioruu B OMOJIOTHH U

Bbubnnoteka LJOK

42 MEQUIIMHE https://m.edso0.ru/863eb46a
. Bubnuoteka LIOK
43 IKH3HEHHBIH KT KICTKH https://m.edso0.ru/863eb46a
. Bbubnnoteka LJOK
44 Marputnerid cusres JTHK https://m.edso0.ru/863eb46a
XpomocoMel. JIaboparopHas
45 6 " 0.5 Bubnuoteka LIOK
PaboTa «XI3YHCHHE XPOMOCOM Ha ) https://m.edso0.ru/863eb46a
TOTOBBIX MUKpOIpEIapaTax»
Bbubnnoteka LJOK
46 Jlenenne KIeTki — MUTO3 https://m.eds00.ru/863eb46a
Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas
47 6 Ha6 0.5 Bubnuoteka LIOK
paboTa «HAbMOACHHE MUTO34 B : https://m.edsoo.ru/863eb46a
KJIETKaX KOHYMKa KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»
43 Perynsauus :Ku3HEHHOTO LIMKJIIA Bbubnuoteka LIOK
KJIETOK https://m.edso0.ru/863eb46a
49 Opra"usMm Kak eIuH it Bubnnorexa LIOK
p 3 CAMHOE Heoe https://m.edsoo0.ru/863eb46a
Txanu pactenuii. JlaboparopHas
50 abora «M3yuenne TKaHel 0.5 Bubnnotexa LIOK
P N yi ) https://m.edsoo0.ru/863eb46a
pacTeHui»
51 TkaHM >KUBOTHBIX M YETIOBEKA. 0.5 Bubnuoteka LIOK

JlabopaTopHas pabota

https://m.edsoo.ru/863eb46a




«M3yueHne TKaHe# KUBOTHBIX»

Opransl. CucTeMbl OpraHoB.
JlaGopaTopHas pabora

bubnnoteka LJOK

52
«M3yueHne opraHoB IBETKOBOTO 0.5 https://m.edsoo.ru/863eb46a
pacTeHus»
53 0 Bubnuoteka LIOK
fiopa Tejia OpraHusMon https://m.edsoo.ru/863eb46a
54 il Bubnuoteka LIOK
BHKCHHIE OpraiisMon https://m.edso0.ru/863eb46a
55 I Bbubnnoteka LJOK
HTAHHe OpratismMon https://m.edso0.ru/863eb46a
[Turanue mMo3BOHOYHBIX
56 n Bubnuoteka LIOK
e https://m.edso0.ru/863eb46a
CHCTEMA YEJI0BEKA
57 JIpIxaHue opraHu3MoB Bubnuorexa LIOK
p https:/m.eds00.ru/863eb46a
53 JIpIxaHue mo3BOHOYHBIX Bubnuoteka LIOK
’KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863eb46a
59 TpancnopT BemecTB y Bubnunoteka LJOK
OpraHu3MOB https://m.edsoo.ru/863eb46a
KpoBeHnocHas cucrema
60 TO3BOHOYHBIX XUBOTHBIX U Bubnmotexa LIOK
https://m.edsoo.ru/863eb46a
yeJI0BeKa
61 Brinenenne y opranusMoB Bubnnotexa LIOK
a yop https://m.edsoo.ru/863eb46a
62 3ammura y opraHu3MoB Bubnuoteka LIOK




https://m.edsoo.ru/863eb46a

Bbubnnoteka LJOK

63 HMmyHHas CHCTEMa HenoBeka https://m.edsoo.ru/863eb46a
64 PazapaxkxumocTs u perynsuus y Bubnuoteka LIOK
OpraHu3MoOB https://m.edsoo.ru/863eb46a
I'ymopainbnas perynsauus u
65 yMop PeryIit Bubnuoteka LIOK
OHAOKPHHHA CHETCEMA HHBOTHBIX https://m.edsoo.ru/863eb46a
1 YeJloBeKa
66 @OpMBI pa3MHOKECHUS Bubnuoteka LJOK
OpraHu3MOB https://m.edsoo.ru/863eb46a
67 [TonoBoe pazmMHOXKEHHUE Bubnvoreka LIOK
P https://m.edsoo.ru/863eb46a
N Bbubnnoteka LJOK
08 Meiios https://m.edsoo.ru/863eb46a
I'amerorenes. O6pazoBaHue u
Pa3BUTHE MOJIOBBIX KIIETOK.
69 JIaGoparopHas paboTa 0.5 Bubnuoteka LLJOK
«M3y4eHne cTpoeHUs NOJIOBBIX ’ https://m.edsoo.ru/863eb46a
KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»
70 WNHnuBuayanbHOE pa3BUTHE Bubnuoteka LIOK
OpraHu3MOB — OHTOT'€HE3 https://m.edsoo.ru/863eb46a
71 3akJajKa OpraHoB U TKaHEH u3 Bubnuoteka LIOK
3apOJIbILIEBBIX JIUCTKOB https://m.edsoo.ru/863eb46a
7 Pocr u pasBuTHE KUBOTHBIX. 0.5 Bubnuoteka LIOK

JIaGoparopHas paboTa

https://m.edsoo.ru/863eb46a




«BbIsIBIICHUE TPU3HAKOB
CXOJICTBA 3apOIbIIIeH
II03BOHOYHBIX KMBOTHBIX)

PasMHOXeHME U pa3BUTHE
pactenuii. JlabopaTopHas pabora

bubnnoteka LJOK

3 «Crpoenne opraros 0.5 https://m.edsoo.ru/863eb46a
Pa3MHO>KEHHUS BBICILINX
pacTeHui»
74 Hcropus cranoBneHus u Bubnuoteka LIOK
pa3BUTHs FEHETUKH KaK HAyKH https://m.edsoo.ru/863eb46a
OCHOBHbIE TIOHATHS U CUMBOJIBI
75 reretuku. JlaboparopHas pabota 0.5 Bubnuoteka LIOK
«/Ipo3oduna kak 00BEKT ) https://m.edsoo.ru/863eb46a
TEeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HACIIEI0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
76 ckpewmmBanue. [IpakTnueckas 0.5 Bubnuoteka LIOK
pabota "M3ydyeHue pe3ynbTaToB ) https://m.edsoo.ru/863eb46a
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢us"
77 [uTosnornyeckue OCHOBBI Bubnuoteka LIOK
MOHOTHOPUAHOTO CKPEIMBAHUS https://m.edsoo.ru/863eb46a
73 AHanu3upymroluee CKpeluuBaHue. Bubnuoteka LIOK
Henonxoe nomuHMpoBaHue https://m.edsoo.ru/863eb46a
9 JlurubpuiHoe cKperBaHue. 0.5 Bubnuoteka LJOK

IIpakTryeckas pabora

https://m.edsoo.ru/863eb46a




«/3y4eHue pe3ynpTaToB
JAUTHOPHHOTO CKPELIMBAHUS Y
Ip0o30(HITBD»

LII/ITOJ'IOFI/ILICCKI/IG OCHOBBI

bubnnoteka LJOK

80
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edso0.ru/863eb46a
31 CuensieHHOE HacleIOBaHUE Bubnuoteka LIOK
MPU3HAKOB https://m.edsoo.ru/863eb46a
2 XpOMOCOMHAas1 TEOPUS Bubnuoteka LJOK
HACJIEeACTBEHHOCTH https://m.edso0.ru/863eb46a
bubnnoteka LJOK
83 l'enernia nona https://m.edso0.ru/863eb46a
84 T'enoTun kak 1ejocTHAas CHCTEMA Bubnnotexa LIOK
et https://m.edso0.ru/863eb46a
I'eHeTHMYECKUI KOHTPOJIb
85 a3BUTHUS PACTEHUHN, )KUBOTHBIX U Bubnmorexa LIOK
p p ’ https://m.edso0.ru/863eb46a
yeJoBeKa
36 N3menunBOCTh IpU3HAKOB. Buasl Bubnunoteka LJOK
U3MEHYHBOCTHU https://m.edsoo.ru/863eb46a
g7 MonudukanonHas Bubnunoteka LJOK
N3MEHYUBOCTH https://m.edso0.ru/863eb46a
Bapuanuonsslii psa u
BapuallMOHHAas KpUBasl.
28 JlabopaTopHas pabota 0.5 Bubnuoteka LIOK
«HccnenoBanme ’ https://m.edso0.ru/863eb46a
3aKOHOMEPHOCTEN

MOU(PUKAITIOHHOM




n3MeHuuBocTy. [locTtpoeHue
BapHUALIMOHHOTO pAJla U
BAPUALIMOHHON KPUBON»

I'enoTnnnyeckass H3MEHUYUBOCTb.

bubnnoteka LJOK

89 KomOuHaTuBHAsS H3MEHYMBOCTD https://m.edsoo0.ru/863eb46a
MyTarmonHasi U3MEHUYUBOCTb.

90 [IpakTuueckas pabora «Myrtauuu 0.5 Bubnuoteka LIOK
y Ipo30(duisl (Ha TOTOBBIX ) https://m.edsoo.ru/863eb46a
MHUKpOIIpenaparax )»
3aKOHOMEPHOCTH MYTAIlHOHHOTO

91 npouecca.pBHHreHeZ;KI; u Bubnuoreka LIOK

https://m.edsoo.ru/863eb46a
SIHUTCHOMHUKA
I'eneTnka yenoBeka.

90 [IpakTuueckas pabora 0.5 Bubnuoteka LIOK
«CocraBiieHUE 1 aHAJIU3 ’ https://m.edsoo.ru/863eb46a
POIOCIOBHON»

93 MeTto1bl METUIIMHCKOM T€HETUKU Bubnvorexa LIOK

https://m.edsoo.ru/863eb46a
3HayeHne MEIUIIMHCKON

94 TE€HETUKH B PEIOTBPAILECHUN U Bubnunoteka LJOK
JICUCHUU TeHETUYECKUX https://m.edsoo0.ru/863eb46a
3a00J1€BaHU YEIIOBEKa
OCHOBHBIC TIOHATHS CEIICKIIHH.

95 JlabopaTopHas pabota 0.5 Bubnuoteka LIOK

«M3y4eHne cOpTOB KYJIbTYPHBIX
pacTeHHii U OpOJI AOMAIIHHUX

https://m.edsoo.ru/863eb46a




KHNBOTHBIX»

MeTob! celneKIMOHHON paboThI.
JlaGopaTopHas pabota

bubnnoteka LJOK

96
«M3yueHue MeTo10B CENEKIINU 1 0.5 https://m.edso0.ru/863eb46a
pacTeHuin»
JIOCTHIKEHMS CEJIEKIIMU PACTEHUI
97 n | Bubnuoteka LIOK
1 FKHBOTHDIX. paKTI/ILIeCKaSIV https://m.edsoo.ru/863eb46a
pabota «IIpuBUBKa pacTCHMIN»
CoxpaHeHue, u3y4eHue u
98 HCIIOJIb30BaHNE TEHETHYECKUX 1 Bubnnotexa LIOK
. https://m.edso0.ru/863eb46a
pecypcoB
buorexnonorus kak Hayka u
OTpacib IPOU3BOJCTBA.
99 IIpakTrueckas padora 1 0.5 Bubnmotexa LIOK
P p ) https://m.edso0.ru/863eb46a
«M3ydyenue oObeKTOB
OHMOTEXHOIIOTHID)
100 OcHOBHbIE HaNpaBICHUS | Bubnunoteka LJOK
CHUHTETUYECKON OMOIOrHUA https://m.edso0.ru/863eb46a
101 XpOMOCOMHAas1 U TeHHas { Bubnunoteka LJOK
VHKEHEepUs https://m.edsoo.ru/863eb46a
bubnnoteka LJOK
102 MeauuuncKue GuoTexHONOruM 1 https://m.edsoo.ru/863eb46a
OBIIEE KOJIMYECTBO YACOB I10
102 13.5

I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne
wn Tema ypoxka Beero KoHnTpoJbHbIE IpakTuyeckue odpasoBaTe/bHbIE
padoThI padoThI pecypchbl
| DBosrouoHHas Teopust Y. ] bubnnoteka LJOK
[apBuna https://m.edsoo.ru/863eb46a
) JIBrKy1IME CUJIBI 3BOJIOLIMHU 1 bubnnoteka LJOK
BHU210B 110 Y. JlapBuny https://m.edso0.ru/863eb46a
Bopnba 3a cyiiecTBoBaHueE,
3 eCiCTBeHHIiII;lH 1 Bubnmotexa LIOK
N https://m.edsoo.ru/863eb46a
UCKYCCTBEHHBIN 0TOOP
4 @OpMHUpPOBAHNE CUHTETHUYECKON 1 Bubnuoreka LJOK
TEOPHUHU BOJIIOIUU https://m.edso0.ru/863eb46a
OTanbl 3BOMIOIMOHHOTO
5 po1iecca: MUKPOIBOJIIOLUS U 1 Bubnmotexa LIOK
potiecea: MIKp H https:/m.eds00.ru/863eb46a
MaKpOIBOJTIOIUS
6 [TonynAnus — aneMeHTapHas ! Bubnunoteka LJOK
SIMHHIIA DBOJIOINN https://m.edso0.ru/863eb46a
3aK0H r'eHETUYECKOI0
paBHoBecus Jx. Xapau, B.
7 Baitn6epra. JlaGoparopHas . 0.5 Bubnuoteka LIOK
pabota «BrIsiBIeHHE ' https://m.edsoo.ru/863eb46a
M3MEHYUBOCTH Y 0COOeH
OJHOI0 BHIA»
8 DneMeHTapHbIe (PaKTOPHI 1 Bubnuoteka LLIOK




3BOJIIOIIUH

https://m.edsoo.ru/863eb46a

D¢ dexrt ocnoBaremnst. dpdexr

Bbubnnoteka LJOK

? OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/863eb46a
Murpauuu. U3onaumuun BuBnvotexa LIOK
10 monyuii; reorpagucca, https://m.edsoo.ru/863eb46a
Ouosioruueckas
EctectBenHsblil oTO0p — EvBnvoTera LIOK
. nénuotek
1 HNPaBIONIMHA (paKTop https://m.edsoo0.ru/863eb46a
DBOJIIOIUHU
. Bubnuoteka LIOK
12 Tososoii ot6op https://m.edsoo.ru/863eb46a
[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yabTaT
MHKPOIBOJIIOLHH. Bubnuoteka LJOK
13~ | Jlabopatopuas padora 0.5 https://m.edso0.ru/863eb46a
«3yuenne apomopdo30B u
WJINOAIaNTAllui Y pACTEHUN U
YKUBOTHBIX)
[Ipumeps! npucnocobseHuit y
OpraHU3MOB:
Moponoruueckue,
busnonoruuecKue, Eub oK
14 OMOXUMHUYECKUE, 0.5 mbnotexa L|

noBeeHueckue. JlabopatopHas
pabota «IIpucnocobnenus
OpPTaHHU3MOB M UX
OTHOCHTEIIbHAS

https://m.edsoo.ru/863eb46a




I_[eJ'ICCOO6pa3HOCTB»

Bupn, ero kpurepuu u
cTpykrypa. JlabopaTopHas

bubnnoteka LJOK

15 pabota «CpaBHCHHE BHIIOB 110 0.5 https://m.edsoo.ru/863eb46a
Mopdonoruueckomy
KPUTEPUIO»

16 CrovKTVDa B Bbubnnoteka LJOK

PyKTYpa B https://m.edsoo.ru/863eb46a

17 BunoobpasoBanue kak Bubnuoteka LJOK
pe3yJIbTaT MUKPO3BOJIFOLIUH https://m.edsoo.ru/863eb46a

13 CBs13b MUKPOIBOJIIOIINH U Bubnuoteka LIOK
SIUJEMHUOJIOTUU https://m.edsoo.ru/863eb46a
Maxkpo3Bontonus.

19 [TaneoHTOMOTMYECKHE METOIBI Bubnuoreka LIOK

. 8 https://m.edsoo.ru/863eb46a
M3Yy4YEeHUs SBOJIOLUN

20 buoreorpapuyecknue MeToab Bubnuoteka LIOK
U3Yy4YEHUs IBOJIIOLUN https://m.edsoo.ru/863eb46a
DOMOpHOIOTHYECKHE U

71 CPaBHUTENBHO- Bubnuoteka LIOK
Mop(dororuueckre MeTOo bl https://m.edsoo.ru/863eb46a
W3Yy4YEHUs SBOJTIOLUN
MonekynsapHO-TeHeTUYECKHE,

” OMOXMMHYECKUE U Bubnuoteka LIOK
MaTeMaTHYECKUE METOIbI https://m.edsoo.ru/863eb46a
W3y4YEeHUs SBOJIOLUN

23 OO01mre 3aKOHOMEPHOCTH Bubnuoteka LLJOK




3BOJIIOIIUH

https://m.edsoo.ru/863eb46a

AnantuBHas paguaius.

Bubnuoteka LIOK

24 Hepasuomeprocts Temrios https://m.edso0.ru/863eb46a
SBOJIIOINHU
Hayunblie runoressl
25 IPOUCXOXKICHUS KU3HU Ha Bubnmoreka LIOK
p A https://m.edso0.ru/863eb46a
3emiie
26 JloHay4yHbI€ PEACTABICHUSA O Bubnuoteka LJOK
3apOKJICHUU KU3HU https://m.edsoo.ru/863eb46a
7 OCHOBHBIE ITaITbI Bubnuoteka LIOK
HEOPraHUYECKOU 3BOFOLIHHI https://m.edsoo.ru/863eb46a
28 I'umnoressl 3apoKaeHUS KU3HA Bubnmotexa LIOK
POXA https://m.edso0.ru/863eb46a
Uctopus 3emiin 1 MeToIbI €€
n3yuenust. JJaboparopHas
29 anga «3 CHI:I)/IC I/IPOHI/IcaHI/Ie 0.5 Bubnnorexa LIOK
p i ) https://m.edso0.ru/863eb46a
HCKOIIA€MbIX OCTATKOB JAPEBHUX
OpraHU3MOBY
30 HauaneHbie 3Tanbl Bbubnuoteka LIOK
OpPraHUYeCKOM IBOJIIOLUU https://m.edso0.ru/863eb46a
31 DBOIOLUS DYKAPUOT Bubnmoreka LIOK
1A SyKap https://m.edsoo.ru/863eb46a
OCHOBHBIE ATAIIbI DBOJIIOAN
19 pPacTUTENBHOTO MUpA. 0.5 Bubnuoteka LJOK

[IpakTuueckas pabora
«M3yduenue ocobeHHOCTEH

https://m.edsoo.ru/863eb46a




CTPOCHHUS paCTEHHM pa3HbIX
OTJICIIOB)»

OCHOBHBIE 3TaIbI 3BOJIIOIIUH

bubnnoteka LJOK

33 YKUBOTHOTO MUpa https://m.edsoo.ru/863eb46a
DBOJTIOLINS YKUBOTHBIX.
[TpakTyeckas pabora
34 1 5 . 0.5 bubnnoteka LJOK
(VISYHCHHE 0COoDErHOCTER ) https://m.edsoo.ru/863eb46a
CTPOCHHUS ITO3BOHOYHBIX
YKUBOTHBIX»
35 PasButue xu3Hm Ha 3eMIIe 1O bubnnoteka LJOK
3paM U nepuojiam https://m.edsoo.ru/863eb46a
MaccoBble BBIMUPAHUS —
36 9KOJIOTHYECKUE KPU3HCHI Bubnmorexa LIOK
. P https://m.edsoo.ru/863eb46a
MIPOIILJIOTO
37 CoBpeMeHHBIN YKOTOTHYECKUN Bubnuoteka LIOK
KpHU3HC, €ro 0COOEHHOCTH https://m.edsoo.ru/863eb46a
18 CoBpeMeHHas cucrema Bubnuoteka LIOK
OpPraHUYeCKOTO IPOILIOTO https://m.edsoo.ru/863eb46a
39 OCHOBHBIE CUCTEMATHYECKHUE bubnnoteka LJOK
TPYIIIBI OPraHU3MOB https://m.edsoo.ru/863eb46a
40 AHTpONOJIOTHSI — HayKa O bubnnoteka LJOK
YeJI0BEKE https://m.edsoo.ru/863eb46a
41 PasBurtne npexacrasnenuii o Bubnuoteka LJOK
MPOUCXO0XKJICHUN YEIOBEKa https://m.edsoo.ru/863eb46a
MecTto yenoBeka B CUCTEME Bubnuoteka LIOK
42 0.5

OpraHn4e€CcKoro Mupa.

https://m.edsoo.ru/863eb46a




JlaGopaTopHas pabora
«M3ydenne ocoOeHHOCTEH
CTPOEHMSI CKEJIETa YEJIOBEKA,
CBSI3aHHBIX C

MPSIMOX OKICHUEM»

JIBIOKyIIIE CHUITBI

bubnnoteka LJOK

43 AHTPOIIOTeHE3a https://m.edsoo.ru/863eb46a
CooTHomieHrne OHOIOTHYECKUX

A4 b Bubnuoteka LIOK
11 COUMATIBHBIX QAKTOPOB B https://m.edsoo.ru/863eb46a
aHTPOTOreHe3e

45 OcHOBHBIE CTaIUU Bubnuoteka LIOK
aHTPONOTeHE3a https://m.edsoo.ru/863eb46a

46 ITaneoreneruka u Bubnuoteka LIOK
MajleoreHoMH1Ka https://m.edsoo.ru/863eb46a

47 DBOJTIOIHS COBPEMEHHOTO Bubnuoteka LIOK
YeIoBeKa https://m.edsoo.ru/863eb46a
UYenoBeueckue pachl.

43 [IpakTnueckas padbora 0.5 Bubnunoteka LJOK
«M3y4ueHne 3K0N0rnuecKux ' https://m.edsoo.ru/863eb46a
aJjanTalui 4eJaoBeKay

49 MexIuCIUIITIMHAPHBIE METObI Bbubnuoteka LIOK
AHTPONOJIOTUH https://m.edsoo.ru/863eb46a

50 3apoxAeHUE U pa3BUTHE Bubnuoteka LIOK
JKOJIOTUU https://m.edsoo.ru/863eb46a

51 MeTobI 5KOJIOTHH. 0.5 bubnnoteka LJOK

JIaGoparopHas paboTa

https://m.edsoo.ru/863eb46a




«I/I3y‘l€HI/Ie MCTOJ0OB
9KOJIOTHYCCKHUX HCCHGﬂOB&HHﬁ))

3HaueHNE YKOJIOTHUSCKHX

bubnnoteka LJOK

32 3HAHUHU JJI YEeJIOBEKA https://m.edso0.ru/863eb46a
bubnnoteka LJOK
>3 IKOTOTHYECKHE PAKTOPEI https://m.edsoo.ru/863eb46a
Abuotnueckue dakropsl. Cer
KaK 9KOJIOTUYECKUM PaKTop.
54 JIaGoparopHas paboTa 0.5 Bubnoreka LIOK
patoOpHai p . : https://m.edso00.ru/863eb46a
«BoigBreHNE NpUCIIOCOOIEHNT
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbGuotnyeckue GaKkTopEI.
Temneparypa kax
IKOJIOTHYECKUN (HaKTOP.
55 JIaboparopHas pabota 0.5 Bubnvoreka LIOK
OpatopHas pabo . ' https://m.edsoo.ru/863eb46a
«BpigBreHne MpucnocoOIeHni
OpPraHU3MOB K BIHSIHUIO
TEeMIIEPaTyphI»
AbuoTtnueckue HhakTopsl.
BrnaxxHOCTB KaK 3KOJIOTHYECKHUI
56 ¢axrop. JlabopaTtopHas pabora 0.5 Bubnuoteka LLOK
«AHaTOMHYECKHE OCOOEHHOCTH ' https://m.edsoo.ru/863eb46a
pacTeHuM U3 pa3HbIX MECT
oOuTaHUM»
Bubnuoteka LIOK
37 Cpetpt 0OHTaHIT OpraHH3MOB https://m.edsoo.ru/863eb46a
58 buonorunueckue puTMsl Bubnuoteka LLOK




https://m.edsoo.ru/863eb46a

XKuznennsie popmbl

bubnnoteka LJOK

59
OpraHu3MoOB https://m.edsoo.ru/863eb46a
Bbubnnoteka LJOK
60 b
HOTHHECKHE (axTopb! https://m.edsoo.ru/863eb46a
3HaueHnue OMOTUIECKIX
61 B3aUMOJECUCTBUH I bubnnoteka LJOK
CYILIECTBOBAHUS OPIraHU3MOB B https://m.edso0.ru/863eb46a
cpene oouTaHus
2 DKOJIOTUYECKHUe Bubnuoteka LIOK
XapaKTEPUCTUKU MOMYJIALINI https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN
63 MONYJISALIUN: YACIEHHOCTb, Bubnuoreka LJOK
IJIOTHOCTb, BO3pacTHas U https://m.edsoo.ru/863eb46a
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENN
64 MTONYJISALIMN: POKAAEMOCTb, Bubnunoteka LJOK
IIPUPOCT, TEMII POCTA, https://m.edsoo.ru/863eb46a
CMEPTHOCTb, MUTpalluU
65 DKoJIoTHYecKasi CTpyKTypa Bubnuoteka LIOK
MOIMYJSAAA https://m.edsoo.ru/863eb46a
66 JInHaMyKa NOMyJISLUY U €€ Bubnuoteka LJOK
peryJsius https://m.edsoo.ru/863eb46a
Kpussie pocta yucieHHoctu
Bubnuoteka LIOK
67 nonysiiuu. Kpubbie

BBDKUBAHU

https://m.edsoo.ru/863eb46a




DKoJIornYecKas HUIIA BUJIA.
JlaGopaTopHas pabota

bubnnoteka LJOK

08 «[IpucnocobneHus: cemsiH 0.5 https://m.edsoo.ru/863eb46a
pacTeHUH K pacCeIICHUIO)
69 Bup xak cucrema monysisiuii Bubnmorexa LIOK
g yrt https://m.edsoo.ru/863eb46a
70 3aKOHOMEPHOCTH MTOBEJAECHUS U Bubnuoteka LIOK
MUTpALMi 5KUBOTHBIX https://m.edso0.ru/863eb46a
71 Co00111€CTBO OpPraHu3MOB — Bubnuoteka LIOK
OmoIIeHO03 https://m.edsoo.ru/863eb46a
7 DKocHuCcTeMa Kak OTKpbITast Bubnuoteka LIOK
cucrema https://m.edsoo.ru/863eb46a
73 Kpyrosopor BemiecTB 1 NOTOK Bubnuoteka LIOK
SHEPIUU B SKOCUCTEME https://m.edsoo.ru/863eb46a
74 OcCHOBHBIE TTOKa3aTeIn bubnnoteka LJOK
3KOCUCTEMBI https://m.edsoo.ru/863eb46a
75 DKOJIOTUYECKHE THPAMUIBI Bubnvorexa LIOK
pamuil https://m.edsoo.ru/863eb46a
76 H3menenus cooOmiecTs — Bubnuoteka LIOK
CYKIIECCUU https://m.edsoo.ru/863eb46a
[IpupoiHBIE S5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK Bubnmorexa LIOK
b #pet. https://m.edsoo.ru/863eb46a
DKOCHCTEMBI MOPEM U OKEAaHOB
[IpupoaHbIE SKOCUCTEMBI.
Bubnuoteka LIOK
78 DKOCUCTEMBI TYH/Ip, JIECOB,

CTeneH, MyCThIHb

https://m.edsoo.ru/863eb46a




Bbubnnoteka LJOK

7 AHTPOIOrCHHBIC OKOCHCTEMEL https://m.edsoo.ru/863eb46a
YpO03KOCHCTEMBL.

20 [IpakTuueckas pabora 0.5 Bubnuoteka LIOK
«M3yuenue u onvcaHue ' https://m.edsoo.ru/863eb46a
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH

81 (hopMHUpPOBaHKS OCHOBHBIX Bubnuoteka LIOK
B3aUMOJICCTBUI OpraHU3MOB B https://m.edso0.ru/863eb46a
HKOCUCTEMAX
MexaHu3Mbl BO3ICHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB Ha

2 cyOOpraHu3MeHHOM, bubnnoteka LJOK
OpraHU3MEHHOM, https://m.edsoo.ru/863eb46a
MOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX
buocdepa —

83 oOmiernnaneTapHas 000JI04Ka Bubnuoteka LIOK

B P https://m.edsoo.ru/863eb46a
3emnn

24 VYuenne B. U. Bepnazackoro o Bubnuoteka LIOK
6uocdepe https://m.edsoo.ru/863eb46a

25 3aKOHOMEPHOCTHU Bubnuoteka LIOK
CYIIECTBOBaHUS OHOCHEpHI https://m.edsoo.ru/863eb46a

26 KpyroBopoTs! BemiecTs u Bubnuoteka LJOK
OHOTE€OXUMUYECKUE [IUKIIBI https://m.edso0.ru/863eb46a

87 30HABHOCTH OHOCHEPHI. Bubnuoteka LIOK




OcHoBHbIE OMOMBI CYIITU

https://m.edsoo.ru/863eb46a

bubnnoteka LJOK

88 YeToituBocts GHochepr! https://m.edsoo.ru/863eb46a
29 DKOJIOTHYECKUE KPUZUCHI U X Bubnuoteka LIOK
MIPUYUHBI https://m.edsoo.ru/863eb46a
90 Bo3aeiicTBue yenoseka Ha Bbubnnoteka LJOK
ouochepy https://m.edsoo.ru/863eb46a
AHTpPOIOreHHOE BO3ICHCTBUE
91 . . Bubnuoteka LIOK
Ha paCTHTCILHBI HKIBOTHBIM https://m.edso0.ru/863eb46a
MUp
Bbubnnoteka LJOK
2 Oxpana npupoe! https://m.edsoo.ru/863eb46a
OCHOBHbIE IPUHLHUIIBI
93 CTOMYHUBOIO PA3BUTHSI Bubnuotexa LIOK
y p https://m.edso0.ru/863eb46a
YeII0BEYECTBA U IPUPO/IBI
Pammmonansaoe
4 MIPUPOJIONOIB30BaHUE U Bubnunoteka LJOK
COXpaHEeHHEe OMOJIOTHYECKOTO https://m.edsoo.ru/863eb46a
paszHooOpa3us 3eMiau
O06001IeHME 10 TEME
95 «MHUKPOIBOIIOLINS U €6 Bubnuotexa LIOK
p H https://m.edso0.ru/863eb46a
PE3yIbTaThI»
O06001IeHME 10 TEME
96 «MaxpOIBOITIOLIHS U €€ Bubnuotexa LIOK
P 1 https://m.eds00.ru/863eb46a
pE3yJIbTaThI»
97 O06o06menue Mo TeMe Bubnuoteka LIOK




«I[IpoucxoxaeHue u pa3BUTHE
JKA3HU Ha 3eMIie)

https://m.edsoo.ru/863eb46a

O06001IeHE 10 TEME

bubnnoteka LJOK

o8 «lIpOMCXOMACHNE HeNOBCKa — 1 https://m.edsoo.ru/863eb46a
AQHTPOIIOTCHE3)
O000111eHIE IO TEME
99 «OKOJIOTHs — HAYKa O 1 Bubnunoteka LLOK
B3aMOOTHOIIIECHUAX https://m.edsoo.ru/863eb46a
OpraHU3MOBY
O000111eH1E IO TEME
100 0 | Bubnuoteka LIOK
(«IPratiisMbl 1 cpeita https://m.edsoo.ru/863eb46a
oOuTaHus»
O000111eH1E IO TEME
101 «IKOoI0rus BUAOB U 1 Bubnnoreka LIOK
. A https://m.edsoo.ru/863eb46a
TIOTYJISIIIHI
O06001IeHME 110 TEME
102 «buocdepa — rnobanpHas 1 Bubnuorexa LIOK
p https://m.edsoo.ru/863eb46a
DKOCUCTEMA
OBIIEE KOJIMYECTBO YACOB I10O 10 75

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. A.B.Tepemos, P.A. IletpocoBa. buonorus. buonorunyeckre CUCTEMBI U TPOLIECCHI .

10 knace, yueOHUK U1 0011e00pa30BaTeIbHbIX OpraHu3aluii (yriyOaEéHHbIN

ypoBeHb). «MHuemo3uHa», Mocka 2023.

2. .b. Arajdonona B.W. CuBornazos u ap. «buosnorus. 11 knacc. ba3oBblii u
yrayOneHHbI ypoBHU» «JIpoda», Mocksa, 2019.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. ITonoa JI.A. OtkpsiThie ypoku 6uosioruu 9-11 kinacest M «Bako» 2011
(MacTepckasi yuurtesist OMOJIOTHUH )

2. Myprasun I'."M.3anauu u ynpaxxseHus 1o oouieit ononoruu M.
[TIpoceemienne 1981 —

3. bornanosa T.JI. buosorus. 3agaun u ynpaxxuenusd. [locoOue mis
IOCTyHarIMX B By3bl. M. «Briciias mkona» 1991 —

4. Ilerynun O.B. Ypoku 6uosorun 10-11 i (pa3BepHyTOE TUIAHUPOBAHUE)
Apocnasnb «Akagemus pazsutus 2003 T —

5. buonorus. [Toypounoe mianupoBanue no yueonuky B.b. 3axaposa, C.I.
MawmontoBa, H.W. Conuna 10-11 knacc Boarorpaa. Yuutens 2006

6. Hapsun J. buonorus: penerurop/danuun Japsun. —-Mocksa: Dxcmo, 2020
7. Kupunenko A.A. buonorus. COOpHUK 3a7a4 110 TEHETHKE JIJIs1 TOATOTOBKH K
EI'D. PaznoypoBHEBbIC 3a/1aHus: yaeOHO-MeToIMUecKoe mocodre. PoctoB Ha
Hony: Jlernown, 2014

8. Kupuiienko A.A. brosorus. OBOJIOIUSA OPraHUYECKOTO MUPA. TOATOTOBKA
Kk EI'D: Teopust u TpeHUPOBOYHBIE 3aJaHUS: YU€OHO-METOUYECKOE MTOCOOHE.
PoctoB Ha [lony: Jlernon, 2014

JlumakTraeckoe o0ecreueHrne —

MynbeTumenuitHoe npuioxenue k yaueouuky B.M. CuBornasosa, 1.b.
Aradonona, E.I'. 3axaposoit OO0 «/Ipoda» 2011 - Harnaauas mkosna.
Harnsanas 6uonorus. DBomonuonHoe yuenue (10-11 ki);

BBenenue B skonoruro. Xumus kiietkn M. OOO «k3amen» 2012 - KUM
buonorus 10-11 kmacc M., «Bako» 2016 - EI'D A.A. Kupunenxo, C.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET



https://urok.apkpro.ru/# bubmmoteka udpoBoro oOpazoBaTeILHOTO KOHTEHTA
http://bio.1september.ru/ DnekTpoHHas BepCcusi ra3eThbl « bUOTOTHUSI» U CAUT i
yuutens «5 uay Ha ypok Ouonorun». Bce matepuansl, Ha OCHOBE KOTOPBIX CO3/1aH
cailT, OplIH onyOrKoBaHbI B razeTe "buonorusa". Ha caiite mpeacraBiieHbl
MaTepHalibl K ypokam 1o pazaenam: boranuka; 3oonorust; buonorus .Yenosek;
O61mas ouonorusi; Dxosorus; [lonroroBka K 3K3amMeHaMm.
http://www.nsu.ru/education/i4biol/index.htm- Kypc npuzBan BeipaboTath
IPaKTUYECKHE HABBIKUA UCTIOIb30BaHUs MIHTepHET, COBEPILIEHHO HEOOXO0IUMbIE
COBpPEMEHHOMY ITPO(eCcCHOHATEHOMY UCCIE0BATENI0-OUOIOTY..
http://www.altai.fio.ru/projects/group4/potok 13/site/index.html ITpoekt
"Kasneiimockon ypokoB 6uosiorun". B mpemaiaraemom mMatepuaie npeicTaBlieH
OTIBIT PAOOTHI TPYIIIEI YIUTENECH OMOIOTHH TI0 UCITOJIH30BAHUIO MHOTOOOPa3HBIX
(dhopm opranuzanuu o0ydeHusi. Marepuain npeHa3HAueH JJis yYUTeaeil OMOoJIOrun
U yyauuxcsi. JlaHbl CChIIKM Ha CIIEHUATIbHYIO JIUTEPATypy.
http://www.livt.net/index.htm. DyeKTpOHHas WIUTFOCTPUPOBAHHAS SHUMKIONEANS
«KuBble cy1miecTBay
http://www.college.ru/biology/. OTKpsITBIN KOIEeK: Ononorusi. Conepxanue
yueOHuKa 1o ouosiorun. UHTepakTuBHbIC Java-amnmieTsl 1 aHUMallMOHHBIE
KapTUHKH 110 6nosioruu. O630p UHTEpHET-PECYPCOB 10 Onosioruu. Bo3aMoxxHOCTH
JTUCTAHIIMOHHOTO 00YYEHHUS; TECTUPOBAHUE OH-JIalH.
http://learnbiology.narod.ru/ ITpoekt "U3yuaem Guosoruto". Marepuaisl o BCeM
KPYIHBIM paszenaM ounosorud. HaydyHo-nonymnsipHsie 1 00pa3oBaTelibHbIC
ctaThu.CChUIKM HAa OMOJIOTUYECKHUE HHTEPHET-PECYPCHI.
http://center.fio.ru/method/subject.asp?id=10000811 CereBoe 00beqUHEHNE
METOAMCTOB. B moMomnib yunTento O1oaoruu
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133
Karasnor o0pa3oBaTelbHbIX pECYpPCOB 110 OMOJIOTUN
http://www.learnbiology.ru/- BuptyansHoe oOydeHrue Onoioruu
http://school.holm.ru/predmet/bio/ - llIkonbHbIi Mup: buonorus. Katanor
00pa3oBaTeNbHBIX PECYPCOB IO OMOJIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce oOpazoBanue: buonorus. Katanor
CCBUIOK Ha oOpasoBarenbHbIe pecypchl UHTepHeTa no pasneny "buonorus"
http://www.history.ru/freebi.htm/ - becrutarasie oOy4arorue TporpaMmal Mo
ouonoruu
http://www.biolog188.narod.ru/. Caiit yuntens 6uomoruun A.Il. ITo3mHskoBa.
Y4eHuku HalayT 3/1€Ch HHGOPMAIIMIO K ypOKaM OHWOJIOTHH, OTBETHI HA HEKOTOPHIE
BOIIPOCHI KOHTPOJIbHBIX PabOT, KOHCTIEKTHI BCEX YPOKOB MO OMOJIOTHUH, a TAKKE
Jy4IlAE TOKJIAJIbl U TBOPUECKUE pabOThl. YUuTENeH MOXKET 3aMHTEPECOBATh
METOJINYECKUE PEKOMEHIallNH, TNIAHUPOBAHUE YPOKOB MO OMOJIOTHUU, KOHCTIEKTHI, a
TaKKe MYJIbTUMEIUUHBIC Pa3pab0TKH YPOKOB, KOTOPHIE MOKHO CKayaTh C CaliTaB
JIEMO-BEPCHH, a €III€ U TOTOBBIE COOOIIEHUS IO UHTEPECHBIM BOMPOCaM OMOJIOTHH.
http://www.mon.gov.ru MUHHCTEPCTBO 0Opa30BaHuUs U HAYKH
http://www.probaege.edu.ru I[Topran Enunslii 3x3ameH




http://www.fipi.ru [Topran ®UIN — OenepanbHblii HHCTUTYT NEAArOrMYECKUX
W3MEpPECHUN

http://edu.ru/index.php ®enepanpHbiii moptan «Poccuiickoe 0OpazoBaHue)

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbublii neHTp
TECTUPOBAHMUS.

http://www.pedsovet.org Becepoccuiickuii Untepuer-Ileacoser

www.km.ru/educftionhttp://www.virtulab.net BupTyaiabHas J1abopaTopus

http://school-collection.edu.ru enuHas KouIeKIus 1U(poBbIX 00pa3oBaTEIbHbIX
pecypcoB

www.bio.lseptember.ru - razeta «buonorusy - npuiIoKeHue K «1 ceHTIOpsI»

www.bio.nature.ru - Hay9YHbI€ HOBOCTH OHOJIOTHH

http://www.uchportal.ru — yuutenbckuid noprani

http://ru.wikipedia.org/— pa3paboTku ypoOKOB, MPe3EHTALIUH.

http://ru.wikipedia.org/ - cBoO0OHAS SHITUKIIONCIH,

http:/ /bio.1september.ru/ - 3neKTpoHHAs BepcHsl ra3eThl «buosorus»;

http://www.uchportal.ru — yuurenbckuii noptai (MeTonuueckue pa3pabOTKH st
YPOKOB OHOJIOTHH, IPE3EHTAIUN);

http://www.uroki.net — pa3pabOTKu YPOKOB, CIIEHAPHUH, KOHCIIEKTHI, TIOYPOYHOE
IJIAHUPOBAHUE;

http://bio.1september.ru/urok/ -Matepuansl K ypoKy.

http://ebio.ru/ - DneKTpOHHBIN YyueOHUK «bruoNIOrus.

DnexkTpoHHOE MpuiioxkeHue K yueOnuky Oomas 6uonorust 10-11 kimaccer aBT.

B.N.Cusornasos, U.b.Aradonosa, E.T. 3axaposa M.; Jlpoda, 2012
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