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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - Ouoaorus) Ha ypoBHE CPEAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHUs
ydaeOHoro mnpeamera «bHoIoTHs» U OCHOBHBIX IMOJOKEHUM (efepanibHOoN pabodeil mporpamMmsl
BOCTIUTAHMSL.

VYuebusiii npeamer «buonorus» yriyonéHnoro ypoBHs usyudeHus (10-11 xmaccer)
ABJISIETCS OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00nacTu «EcTecTBEeHHO-HAyYHbIE MPEAMETHIY.
Cormacao monoxerusim PI'OC COO mnpodunpHbIe y4deOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONnEHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHuanun o0ydeHus: Ha YpOBHE CPETHETo
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEIHHM OOIIMMM, CPEIHUM TMPO(PECCHOHAIBHBIM M BBICIIUM OO0pa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATUX YY€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30oBaTeNbHBIX, BOCIIMUTATENLHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(OpUEHTAITUCH
o0yyaromuxcst ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4YHOTO 3HAHMS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r npepcraBieHue o IeNU U 3aa4ax
u3yueHus yueOHoro npeamera «buonorus» Ha yriryOJaEHHOM ypoBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHME, €ro CTPYKTYpPHpPOBaHUE IO pa3jesiaM M TeMaw,
pacnpenenenre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yYeH s yueOHOTo MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX O0coOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6MosIoruu peaqu30BaH HMPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWS,
Omaromaps 4yeMy [pPOCMaTpUBAaeTCsl  HANpaBICHHOCTh HA  TOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opas3e KHU3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXKalomed NpupoaHoi cpeme. B mporpamme mo
OMOJIOTUM TaK)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buosorus» B peanu3aluu
tpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JHUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pe3yabTataM oOy4deHHss M B (OPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOM
JEATETLHOCTH OOYYaIOIMUXCs TI0 OCBOCHHUIO COJEpKaHUS OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero oOriero oOpa3oBaHUS 3aBeplIAET
Ouonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACHIMPEHHUE U YIITyOJCHHE 3HAHHUM
00ydJaromuxcsi O JKUBOW TIPHUPOAE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW OuoJIoTHH,
SMOpPUOJIOTUHU U OUOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJIEKIMH, OMOTEXHOJIOTUHU, HBOJIOLMOHHOIO
YUEHHSI U HKOJIOTHH.

Nzyuenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TOCIEAYIONEMY IOTYyYEHUI0 OHOJOTHYECKOTo OOpa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJYYEHHBIX IMPH H3YYCHHH OOYYarOUMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX JKU3HH, OMOJHHUTEIHHO BKJIIOUYEHBI OHOJOTMYECKHE CBEACHUS



MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BosmoxkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYICHHBIMU 00YJAIOIUMUCS TIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIUOHHBIA MOAXOAbI K HM3ydeHHUIo Ouosioruu. COrjacHO MM, H3y4aroTcs
CBOWCTBa U 3aKOHOMEPHOCTH, XapaKTepPHBIC /ISl )KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3AIINU,
SBOJIIOIIMM OPraHMYECKOTO Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYEcKOro pa3HooOpa3us
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCS OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
AMOPHUOSIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU ¥ CUHTETHYCCKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuXxcs MO OOTaHUKE, 300JOTHH, aHATOMHH,
dbusnonornn 4enoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
ydeHwue o ouocdepe.

VYuebubiii mnpeamer «buonorus» npuszBaH 00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHCS
OMOJOTUYECKNX TEOpPH ¥ 3aKOHOB, WJCH, NPHUHIMIIOB W TIPaBWUJ, JIEKANIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHUH, TPUKIATHBIX aCIEeKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKAaHUSA MHTEpeca O0y4aromMXcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJEp:KaHUU MPOTrpaMMbl 1O
OHMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOMN
obOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIIHX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[lenb uzyuenus yuebHoro npenmera «buosnorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
pPa3HOTO paHTa U NMPUOOPETEHNE YMEHUN HMCIOIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUU HHTEpECA
K omnpeaenéHHoi o0nacTu mpodeCCHOHANBHON NEATEIbHOCTH, CBI3aHHONW ¢ OMOIOTHEH, Wi K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

Joctuxenue 1enu u3ydeHust yaeOHoro npenmera «buosnorusi» Ha yriyOJlIEHHOM ypOBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOIUX 3a/1a4:

OCBOGHHE OOYYalOIMMHUCA CHUCTEMBI  OWMOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTaBJSIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOMYJISALUs, BUJ,
OouoreoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYarommxcsi ¢  MeToJaMHM  TO3HaHWsl  KUBOW  TPUPOJBI:
MCCJICIOBATETLCKUMU METOAaMH OMOJIOTHYECKHUX HAYK (MOJEKYISPHOW M KIETOYHOU OUOIOTHH,
AMOPHUOSIOTUN U OUMOJIOTUH PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMOJIOTUM, TAJICEOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIIEIOBaHU B JabopaTopun W B Tpuponae (HaOIoJeHUe, H3MEpPEeHHE,
HKCIEPUMEHT, MOACTHPOBAHNUE);

OBJIaJICHUE OOYYAIONIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJIWTh, aHATU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAINIO; TOJIb30BaTHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXIY pa3BUTHEM OHOJOTHMM U COLHAJIBHO-
PKOHOMHUYECKUMHU M OSKOJIOTHUYECKUMHU NPOOJIEMaMHU YEIOBEYECTBA; OIEHUBAThH ITOCIEIICTBUS



CBOEH JCATENHHOCTH 10 OTHOIICHHWIO K OKPYXKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIOACH; OOOCHOBBIBATH M COONIOJATH MEpPBI
npoMIaKTUKN WH(PEKITMOHHBIX 3a00J€BaHUH, paBWia MOBEICHHUS B MPUPOJE U OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAWHBIX CUTYALUSX MPUPOTHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepHu30BaTb COBPEMEHHBIE HaydHble OTKPBITUS B 00JacTu
OMOJIOTHH;

pa3BuTHE y 00YYalOIUXCs MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMU B OHOJIOTHH,
pelaeMbpIMi €10 TIpoOiieMaMu, METOA0JOTHe OHOJOTrHYeCcKOro HMCCIEAOBAHUS, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX HCCIICOBAaHUM, pelleHus] OWOJIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJOTUYECKIX 00BEKTOB U MPOIIECCOB,;

BOCIIMTAHHUE Y OOYYarOIIMXCs LIEHHOCTHOT'O OTHOILIEHUS K >KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUSM; (OpPMHpPOBAHME SKOJIOTHYECKOM, TE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEICHUS B NPUPOAE; MHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4arIUMUCI KOMIIETEHTHOCTH B PallMOHAIBLHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TpaBUJl TOBEACHUS B TPUPOJIC, OXpPaHbl BHUJIOB, AIKOCHUCTEM, Omocdepsi),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSI U 3/J0POBBS OKPYKAIOUIMX JOAEH (COOMIONEHUs Mep
npodunakTuku  3a0oneBaHUM, oOecriedeHre  OCE30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/laHME YCIOBUHM JJIi OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIMBHYaTbHON
00pa3oBaTeNbHONW  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEAyOmEMYy NpoecCHOHATHLHOMY
CaMOONPEIENICHUIO, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HMHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee yUCIIO YacOB, OTBEIEHHBIX HAa M3Y4YEHHE OMOJIIOTMM Ha YIrIyOJICHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEIeIIO).

Orb6op opraHu3anMOHHBIX  (QOpM, METOJOB H  CPeACTB OOyYeHHs OHMOJIOTHH
OCYILIECTBIISICTCS C YUETOM CIEU(HUKU €ro COJIEpKaHHWsS M HAIPABICHHOCTH Ha IMPOJOKEHHE
Ouosornyeckoro o0pa3oBaHUs B OpPraHM3ALUAX CPEIHEr0 MPOPECCHOHATIHLHOTO M BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYECHUW OMOJIOTMHM Ha YIIyOJEHHOM YpPOBHE SIBISICTCS
IpoBEe/EHUE JIAOOPATOPHBIX M MpakTHUecKuX pabor. Takxke ydacTHe OOydaroUIMXcs B
BHITIOJTHEHUH  TPOCKTHBIX UM y4eOHO-MCCIEAOBATEIbCKUX pabOT, TeMaTHKa KOTOPBIX
OTpesieNiIeTCsl y4YUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepuaibHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIEKCHasi Hayka. Kparkas uictopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Mpobiembl. DyHIaMEeHTaJbHbIE, MPHUKIAIHBIE WU
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTUH.

3HaueHue OuOIOTUHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. [Ipodeccun, cBszanHble ¢ Owuonorueil. 3HaueHWe OHOJOTMM B TMPAKTHYECKOM
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJBI.

JdemoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I'.
Mennens, B. M. Bepuanckuii, WU. II. IlaBnos, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMU HayKammy», «CuctemMa OMOJIOTHYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yUEeHUE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U ILEJIIOCTHOCTb, CJOXKHOCTh M YHOPSAIOYEHHOCTb
CTPYKTYpBI,  OTKpPBITOCTb, = CAaMOOPTraHM3allvs, CaMOBOCIPOM3BEIICHUE, Pa3IpakUMOCTbh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, MOYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreOICHOTHYCCKHIA),
ounoctepnsiid. Ilporeccsl, mpoucxoasmue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH JKHUBOTO.
Kuznup kak popma cymectBoBaHus MaTepuu. Hayku, nzydaromnye »KUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3ydenne xuBbIXx cucteM. Metoasl Ouonormueckod Hayku. HalOmroneHue, n3MmepeHue,
DKCIEPUMEHT, CHUCTEMarTh3auus, MeraaHanu3. [loHATHE O 3aBUCHMOW M HE3aBUCHUMOU
nepemeHHoi. [lnanupoBanue skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTh. Pa3zOpoc B 6Gnonornuyeckux naHHbix. OLeHka
JIOCTOBEPHOCTHU TOJYYEHHBIX pe3ylbTaToB. [IpUUMHBI MCKaXXKEHHS! PE3yIbTAaTOB 3KCIEPUMEHTA.
[ToHsITHE CTATHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmupr u  cxembl: «OCHOBHbBIE MpPU3HAKU JKU3HUY», «bHOIOrMYecKue CHUCTEMBD»,
«CBoiicTBa )XKMBOW MaTepum», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne )KUBOTHON
KiIeTkn», «TkaHu  KUBOTHBIX», «CHCTEeMBl OpraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreorienos», «buocdepan, «MeTobl U3yUdSHHS] JKUBOU MPUPOIBI.

O6opynoBanue: 1abopatopHoe 000pyAOBaHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnonab30BaHHE Pa3IUYHBIX METOJIOB MPU U3YUEHUHU >KUBBIX
CUCTEMM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-GYHKIIMOHAIbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMHUs, XpomaTtorpadus,
a7eKkTpodope3, METOJ MEUYCHBIX aroMoB, auddepeHnranbHoe MeHTpUudyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAs MHUKPOCKOIHSI.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «crtopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHKpPOIpENnapaThl PAcTUTENbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHnme MeToq0B KJIETOYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOAJIeMEHThl. Boaa u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYISALUH.
MuHepaJibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYECcKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBa KJIETKU. brosornyeckue noiaumepsl. beaku. AMUHOKUCTOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHasi cTpykTypa Oenka, MenTHIHAs
CBsi3b. BTopuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonornueckue pynkunu 6enxoB. [lpuonsi.

VYrneBonpl. MoHOcCaxapubl, AUCaXapuibl, OJUrocaxapuabl W Tonucaxapuabl. OOmui
IUIaH CTpOeHuss U (U3MKO-XMMHMYECKHE CBOICTBa yrieBoaoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-THapOdOOHBIe  cBoiictBa.  Knaccudukaums — nummmos.
Tpurnuuepuasl, Gocoaunuabl, BOCKH, crepousbl. buomornueckue Gpynkiuu munumos. Oo0mume
CBOMCTBa OHMOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykiemHoBbIX KucaoT. HykieoTuusl.
[Tpunnun xkomrementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — aBoitHas cnmpaiib.
Mecronaxoxaenue u ononorndeckue Gpynkmuu JJTHK. Bunsr PHK. ®yaknun PHK B keTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B mojiekyiae AT®. buonorunueckue
¢ynkunn AT®. BoccTaHoOBIEHHBIE TEPEHOCUMKH, WX (GYHKIMH B KileTke. /[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBannie  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CtpykrypHast OuONIOTHs: OMOXUMHUYECKHEe W OMO(pU3MUECKHUE HCCIEAOBAHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyn. Mooeruposanue cmpykmypol U  QyHKyuu
Ouomonekyn u ux Komniexkcos. Komnvromephwiti Ousaiin u opeaHudyeckuii cunmes OUOMONEKYL U
UX HENnPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHne XHMHYECKHX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpenenieHue XMMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAEN.



Tabmuuer u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe oOpraHu3moBy, «CTpOeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YrieBofoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MOJeKyabl ATD.

OO6opynoBaHue: XUMUYECKas MTOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTopnasi pa6ora «/ccrnenoBanue HYKJICHHOBBIX KHCIIOT, BBIIEJICHHBIX H3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunel KIETOK: dyKapHOTHYecKas W mpokapuotnueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIECTKH.

CtpoeHne mNpoKapuOTHYECKOW KIeTkH. Kierounass crTeHka OakTepuii ©  apXewu.
OcoGeHHOCTH CTpOEHUS TeTepOoTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crtpoenue u (pyHKIMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3marnueckas meMOpaHa
(urazmanemma).  CTpykTypa TUTa3MaTH4YecKod MeMOpaHbl. TpaHCHIOpPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponunaemocts mMemOpanbl. PabGora
HaTpHUiIl-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuro3. Dx301uto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[urommaszma. I{uro3onb. Ilutockener. JIBmwkeHue nurToriazmbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOWbI KIETKU: dHAomnazMatudeckas ceth (JIIC), anmapar [Nombmxu,
JU30COMBI, UX CTpOocHHE U (YHKIUU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUOB KIECTKH.
CtpoeHue TrpaHyasipHOTO peTuKynyMa. Mexanusm Hanpasnienus oenxoe ¢ JIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOUYHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkius anmapata L'onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I o1b0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHM, TIIACTHIbL. [Ipoucxodicoenue
mumoxouopuui u niacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MUTOXOHIApUNA U TmacTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TILIACTHJIBI
(OTOCHUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIMX
pacTeHuH.

HememOpannbie opranouzsl kieTku CtpoeHue M QyHKIIMM HEMEMOpPaHHBIX OPTraHOUIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMblLULeYHbIX KIemOoK.
Mukpotpybouku. Krerounsrii mnentp. CTpoeHHWE U JIBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siapa, XpOMAaTUH, KapuOILIa3Ma, SAPBIIMIKH, UX CTPOEHUE U (YHKIUU.
Snepublii 6enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. /[[unamuxa s0epHot
06010yKU 8 MUmMo3e. H0epHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAsi  XapaKTEpPUCTHKA  KIETOK  J3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpoeHrne MUTOXOHIApUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOM, MHKpPOIpernapaThl PacTHUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTopnasi pabora «/3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHas padora «l/ccienoBanue Iaa3Moiik3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KIIETKAX).

IIpakTuyeckas padora «/3yueHue NBIKEHUS [TUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBPallleHUE YJHEPTUH B KJIeTKe

AcCCUMWISIIIMS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe obecrieueHne kieTku: npeBpaimieHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapaKTep peakiuil KJIeTOYHoro Meradboyms3ma. DepMeHTHI, WX CTPOCHHE,
cBoiictBa W MexaHusMm neiictBus. Kodepmentsl. Otnmuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBaTOpbl ©  OCJIKU-UHTUOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHMYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnozo yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoaykKTUBHOCTE (HOTOCHHTE3A.
Bnusiaue pa3nnunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHEe (POTOCHHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpogykTel OpoKeHHS M MX HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBHUTENBHBIM 3Taml.
['mukonu3 — 6eCKUCIOPOIHOE pACIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpUi B mpoleccax
ouonoruueckoro okucienus. Luxinueckue peakuuu. OkucautenbHoe GocPoprIpoBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomounou ATO-
cunma3zvl.  llpeumymectBa a’poOHOro MyTH OOMEHa BEIIECTB MeEped  aHadPOOHBIM.
D¢ hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[optpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTESY.

Ob6opynoBaHue: CBETOBOH MUKPOCKOII, 000pPYIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

Jladoparopnasi paGora «/3yueHue KaTATUTHYECKOW aKTHBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WM KaTaaa3bl)y.



Jladoparopnasi pa6ora «l3ydeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HaciencrBennasi uHgopmauus u peajnzanus e€é B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUHOIO
cuHTe3a. Peanmsauus HacneacTBeHHOW uHpopMmanuu. ['eHeTHUecKuil KoJX, €ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKpUNIUMK: KOMIIJIEMEHTApHOCTD,
AHTUNAPAIUIETBHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kiemxke. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Genka. YcioBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceog. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHoT. Perymsauus akTUBHOCTH T'eHOB Yy mpokapuoT. 'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.

Bupychl — HeksleTouHble (OPMBI KU3HU U 0OIUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszunenmwiti yukn JIHK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbsie 3a0osieBaHusi d4enoBeka, KMBOTHBIX, pactenuit. CIINJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.

Tabmumpr w  cxemsl: «buocuHTe3 Oenka», «l['eHeTmdeckuir Kkom», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsnus. Mutepdaza m muro3. OcoOeHHOCTH
mporieccoB, npoTekaronux B uHTepdasze. [loaroroBka kieTku K AeneHuro. [IpecuHTeTHYCCKUMA
(MTOCTMUTOTUYECKUI), CUHTETUYECKH W TOCTCHHTETHYECKUH (MIPEMUTOTUYECKUNA) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK - permmkanus. Ipunuuner  permukanuun  JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perumkamuu - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapHUOTHUM. JIMIUIOMAHBIA M TaruionIHBIA HaOOpPBl XPOMOCOM.
["'omosiornynbie XpoMocoMsl. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. Cragum MHUTO3a M NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kaprnoknnes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MUTOTHYECKOTO MLHKIA KiIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnonTo3.



Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHHE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUYHbIE BOJIOPOCIHH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocCBs3b yacTell MHOTOKJIIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanm pacrenmit. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAs, IOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHnueckas. OCOOEHHOCTH CTPOEHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEIMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUSA, (PYHKIHMM U pPacrosiOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHMI ckeneT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEM.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3MBl M HACTHUHU.
JIBukeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeoBeKa: MbleuHas cuctema. Pediexc. CkenerHeie
MBIIIIBI U UX paboTa.

[Turanue opranuszmos. [lorynomnieHue BOJbI, YTIAEKUCIOrO ra3a ¥ MUHEPAIbHBIX BELIECTB
pacteHusmu. [IuTanue >XMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOTO TpakTa. lIumeBaputenbHble
»enesbl. [IumeBapurenbHas cucrema 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue »«uBoTHBIX. J(uddy3us razos yepes
NOBEpXHOCTh KieTKU. KoxkHoe npixanue. JlpixarenbHas MOBEpXHOCTh. XKabGepHoe U JEroyHoe
JIpIxaHue. JIpIXaHWe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE
CTPOEHUS JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHas cucCTeMa uejoBeka. MexaHusm
BEHTUJISIIIAM JIETKUX y TITUI] U MIEKOMUTAOIINX. Perynsnus apixanus. J[prxaTenbHble 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUS.  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsus.

Boinenenune y opraHu3moB. BeineneHue y pacTeHuM. BelneneHune 'y  KUBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbl BbigeneHusd. @uibTpanus, cekpenuss u obOpaTHoe
BCAChIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BhiJeNeHU. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOU
U BBIACIUTENBHON cUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u pyHKunoHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
LIUACTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MIPOU3BOIHBIE. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIIeTOUHBIH W TyMOpajdbHBI HMMYHHTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  cIeM(PUYSCKUNA HWMMYHUTET. Teopus KIOHAJIbHO-
cesnektuBHOro ummyHnurera (I1. Opnmux, @. M. beprer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M perynauus y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
oprannu3MoB. Takcucel. Pa3apa)kuMOCTh U peryssinus y pacTeHuil. POCTOBbIe BEHIECTBA M UX
3HauEHUE.

HepBHasi cucrema u pediekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u peduexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbHas perynasuuss ¥ SHJIOKPHHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOPMOHBI. /[lelicTBuEe TOpMOHOB. B3amMOCBSI3b HEpPBHOM U
SHJOKPUHHOM cucTeM. [ unmoTtanamo-runodusapHas cucTeMa.

JdemoHcTpanuu

IToptper: W. I1. I1aBios.

Tabmunpel u cxeMbl: «OHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTeMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHUE HACEeKOMBbIX», «TkaHuU pacTeHU»,
«Kopuesbie cuctembl», «CtpoeHue credmus», «CTpoeHHe JIHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiaenurensHas cucremay, « JHIOKPUHHAS cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee cTpoeHHue 10KI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMTAIOIINX),
«HepsHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKHUBBIC
HK3EMIUIAPHl KOMHATHBIX PacTeHUi, repOapuu pacTeHHH pa3HbIX OTJENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeIOBEKa,
o0opysoBaHuEe JJs JEMOHCTpAallMd T[OYBEHHOTO W BO3AYIIHOTO MUTaHUS PACTCHHIA,
pacuieruieHus Kpaxmaiga © OelTKOB TMMoj JeWcTBHEM (EepMEHTOB, 0OOpyIOBaHUE IS



JIEMOHCTPALIH OIBITOB IO U3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi pabora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopHas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIItoUasi BETE€TaTUBHOE) H MOJI0BOE. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitosze. Kpoccunrosep. buonornueckuit cMbica Meifo3a U MOJIOBOTrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJlOBbIE  Kese3bl.
OO6pa3oBanre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJIOBBIX
KJIETOK.

Om1o10TBOpPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — o0Ha u3 2nasHvix npobiem smopuonocuu. Konyenyus mopghozenos
u modenu mopgozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKHM). J{poOienue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opobnenue. bracmyna, munoi
onacmyn. OcCoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONINX. 3apOABIIIEBhIC JTUCTKH (TaCTPYJISIIHS).
3akjaJKka OpPraHOB M TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BHBAIOIIETOCS  3apojbiiia (IMOpUOHANBHAS WHAYKIMS). 3akiajka I[JIaHa CTPOCHHS
JKUBOTHOTO KaK pE3yJbTaT HEPAPXUYECKUX B3aUMOACHCTBUN TE€HOB. BrusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbIi mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTAa JKUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSL y JKUBOTHBIX M ueioBeka. [lepuojbl OHTOreHe3a 4YellOBeKa.
CrapeHue U cMepTh KaKk OMOJIOTHYECKHUE MTPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m crmopodur. Melio3 B KM3HEHHOM
nukie pacrenmii. OOpa3oBaHue Crmop B TIpolecce Meio3a. ['aMeTroreHe3 y pacTeHH.
OnnonoTBOpEeHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubl u cxembl: «BereraTuBHOe pasMHOXKEHHE», «THIIBI GecrioNoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXEHHE »HBIVIEHBD»Y, «Pa3MHOXKEHHE THAPBI»,
«Meino3y, «Xpomocombl», «l'amerorenesy, «CTpoeHHE SHUIEKIECTKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe m Hempsimoe paszBuTHE», «Pa3BuTHe MaiicKoro
Kykan, «Pa3zsutue capanum», «Pa3BuThe JIArymKku», «{BOMHOE OMIOIOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamyCTbl», <OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBIA [MKJI ManoOpOTHUKAY,
«KU3HEHHBIN UK COCHBIY.



O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sSIMIIEKICTOK H CIEPMATO30HI0B,
Mozeib «L UKl pa3BUTHS JIATYIIKH Y.

Jladboparopnasi pabGora «M3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BpIsBlIeHHME NPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YHCTas JIMHUSA, TUOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMYECKUIN, MOJICKYIIPHO-TEHETUYECKHM.

JdemoHcTpanuu

Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenko, 10. A. @ununyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbI CKPELTUBAHUS Y.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuioB mepBoro mokoyieHus. I[lpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0H
paciernieHus mpu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHOPHIHOTO CKpeliuBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyromiee  ckpemiuBaHue.  [IpoMexyTOuHBI ~ XapakTep  HaclielOBaHUS.
Pacmiennenue npu3HakoB MpH HETIOJIHOM JTOMUHUPOBAHUU.
JurnbpumHoe ckpeumuBaHue. Tperwidi 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHAs TEOPHUSI HACIEACTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACNICHUS MOoJIa. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHbId IIOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TTOJIOM.

I'enoTun kak 1nenoctHas cucrtema. IlmeloTponuss — MHOKECTBEHHOE ACHCTBHE T€HA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HeaUIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTbH.
Onucras. [Tonmumepus.

I'eHeTndeckuii KOHTpOJIb DPa3BUTHUS PACTEHHUM, JXKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUX TPOIECCOB, TMOBEICHHUA U KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH —
MUKpoOuomy. ['eHeTHuecKne acreKThl KOHTPOJIS M U3MEHEHHUs HAaClIeACTBEHHONH MH(OpMAIiK B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBblii 1 BTOpoi 3akoHBI MeHnens», «Tperuii 3akoH MeHnaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «ClenieHHOE HaclleJOBaHUE
NPU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorum yenoBekay, «Kapruotumn aApo30Qpuiib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3aumoaeincTBie reHoBY.

OG6opynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIIOB MEPBOTO
MOKOJICHUS] U PACLICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETIEHHOTO HACJIeJOBAaHUS TPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpomipenapar: «Jlpozodwuiay.

IIpakTuyeckass padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(QHITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JAUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE TMpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUYMBOCTb. Ponb cpeasl B (opMupoBaHUM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW M3MEHUYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON M3MEHYHBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B [Ipe/iesIax OJTHOTO BHU/IA.

MyTtanonHass HW3MEHYMBOCTb. BHABl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUUPOBAaHHbIE MYTalMHU. SIEepHBIE M IUTOIUIA3MAaTHYECKHE MYTallUHU.
Comaruueckue W MOJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Iporuecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH |
HACJIEJICTBEHHOCTb.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (HAKMOpPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumel U cxembl: «BUIbl M3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAsS  M3MEHYMBOCTDLY, «Meitio3y, «O1I010TBOPEHUEY, «I"eHeTHUeCcKIE
3a001eBaHUs YeIOBEKay, «BUbl MyTammiiy.

OGopynoBaHue: XUBbie U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladbopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAjia U BApUAIMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoiHass NMporpaMMa HUCCIENOBAHMS TI'€HOMa 4YeEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YEJIOBEKa: TCHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUCCKHM,
MONYJSLUOHHO-CTATUCTUYECKUHN, MOJIEKYyIsipHO-TeHeThuueckuil. CoBpeMEHHOE OIpeaesieHue



TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCcTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B
NPEeIOTBPALICHUN U JICUEHUU TeHETHMYeCKUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHETHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «TE€HETUYECKOTO Irpy3a». DTUUECKUE aCIIEKThI
WCCJICTIOBAaHMI B 00JIACTH PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBHIIICHHONH YYBCTBUTEIHHOCTH YEIOBEKa K (DU3UYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKaloIlew cpeapl. ['eHeTnueckas MpeapacnoioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabmumer u cxembl: «KapuoTtun denoBekay», «MeTOIbI M3ydeHUS TCHETHKH YEIIOBEKa»,
«["eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CelNeKIUM U JomecTukanuu. Yuenne H. U.
BapunoBa o L{eHTpax mpoucxoxIeHnuss 1 MHOTO00pa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUW M TMOpoA KUBOTHbIX. CopT, NOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBocTd H. M. BaBuioBa, ero 3Hauenue st
CENIEKIIMOHHOM paboThHI.

MeTonpl ceneKImoHHOU paboThl. MIcKycCTBeHHBIN 0TOOP: MAaCCOBBIN U MHIUBUTYaTbHBIH.
DTtanbl KOMOWHAIIMOHHON ceNieKIuu. VcrbITaHue mpou3BOAUTENEeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIN3a
JHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIMOHHOW paboThl. PaamanvoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomMOuHaHTHbIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJIeKIUH.

[Toryyenue monumionaoB. BHyTpuBHmoBas rubpuamszanus. bBIW3KOpOJICTBEHHOE
CKpelrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpelmuBanue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALAL.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHas pegoNOYUsLY.

CoxpaHeHHE W U3YYEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHN U MX AUKHAX
ponuyel s cO3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMEEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YETIAX VIYUULeHUs] CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmMueHbIX MEXHOL02UL.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBusnos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acrtaypos, H. bopinoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opasusi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTU», «METONbl CeleKIuny,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAITHHUX
YKUBOTHBIX.



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTEHUII».

Ikckypeusi «OCHOBHbBIE METOIbI M JIOCTHKEHHS CENIEKLIUU PACTCHUN M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJeOoIeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENHE. MuUKpoOHroaornueckuii cuures. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABJIEHHOIO W3MEHEHUS W
KOHCTPYHPOBAHHUs TEHOMOB C II€JIbIO MOJYYE€HHSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHUE MY TH.

Kiierounass unkeHepusi. MeToabl KylbTypbl KJIETOK M TKaHEH PacTEHUH M >KMBOTHBIX.
Kpuobanku. Comarnueckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TarjiOWJIOB B CEIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 mMeouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIIMS SHMLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUMU SAEP
KJIETOK. Texnonocuu 0300posnenus, KyIbMUGUPOBAHUS U MUKPOKIOHAIbHO2O PAZMHONCEHUS.
CeNbCKOXO3AUCBEHHBIX KYIbMYD.

XpoOMOCOMHAasi U Te€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYUPOBAHUE
pexomOunantHeix JIHK. Cozdanue mpamnceennvix opeanuzmos. JJoCTUXKEHHUS W TEPCIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOJIeMbl TeHHOM
WHKEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHAN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKa JIJISl OLEHKH COCTOSHHS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OnouHXeHepuss [Uisl pa3pabOTKu (PYHIAMEHTAbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/1aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHM TpEXMEpHOro OMONMPUHTHUHIA U
ckaddonarHra U peleHus 3aa4 NepCOHATU3UPOBAHHON MEUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJbl0 OOecredyeHHs KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiunonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuubt u  cxembl: «Mcronb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEpUs».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi IPOU3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIIHOHHBIX NPeICTABICHUH B OHOJIOTHH
OpomouronHast Teopust Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHHS TapBUHU3MA. JKU3HB
Y Hay4yHad JesatenbHocTh Y. JlapBuHa.



JBwkymmue cunbl dSBodonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pa3MHOXEHHS OpPraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnu (CTI). HeitTpanbHast TeOpHst SBOTIOIUH.
CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHHUE IBOJIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl u cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAHUS TPHCIIOCOONEHUI Yy PpacTeHUH W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «Dopmbel 00ppOBI 3a cymiecTBoBaHHe», «llopoasr romyOei», «MuorooOpasue
KYJIBTYPHBIX (opM KamycTel», «[1lopoapl JOMAaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «CxemMa COOTHOLICHMS IBIXKYIIUX CHJI IBOJIOLUN», «OCHOBHBIC
MOJIO’KEHUSI CHHTETHUYECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MuUKpo3BOJIIOIHSA U €€ Pe3yJbTaThl

[Monmynsmust kak >7MeMeHTapHas equHHuIa 3BoOJOIUU. COBpPEMEHHBIE METOABl OIICHKH
TeHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYpPHI monyssiiuii. I3menenne reHooH1a mOnysiuy Kak
3JIEMEHTapPHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TIeHeThdeckoro paBHoBecus k. Xapau, B.
Baitabepra.

OnemeHTapHble (HAaKTOPHI (IBMOKYILME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIecce.
KoMOunatuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — chyuaiiHble HEHANpPaBICHHBIC W3MECHCHHUS
4acTOT ajuiesied B TOMmyssnusax. DPGeKT ocHoBarens. IDdghexm OYmMbLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u credcmeus. Illposenenue 3¢hgexma
opeugha cenoe 6 Oonvwux u Marplx nonyaayusx. Murpanuu. M30msM0Ms  TOMYIISIIHIA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononornyeckas (penpoayKTUBHAS).

EcrecTBenHbIii 0TOOp — Hamparisitouuii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIMKA, CTAOMIIM3UPYIOIMINUMA, pa3pbiBarommil (au3pyntuBHbA). [lomoBoit otbop.
Bo3HuKkHOBEHHE 1 3BOJIIOLUS COIMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrnocobaeHHOCTh OpPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaaanTaruu. [Ipumepsl npucmocoOIeHni
y opraHu3moB: Mmopdomornueckne, (QU3NOIOTHYSCKHE, OMOXUMHYECKHE, TIOBEICHUYECKHE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOLHUH.
M3omsuust — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BHUA00O0pAa30BaHUSA:
ajutonatpuieckoe (reorpaduyeckoe), CHMMIATPHYEeCKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JauTeabHOCTh SBOTIOIMOHHBIX ITPOIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonoHHOM Ouosormn B pa3paboOTKe HayyHbIX METOJIOB COXPAHEHHUS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTBY, «[lonmynslroHHas CTPYKTypa BUIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHNY,



«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON ¢openn», «l'eorpadudeckas H30JAIUS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoit», «[lomynsinmoHHbIle BOJHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema IEeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHEY, «MHycTpHanbHbIi MEJIaHU3M, «OKuBbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAsI OKpacka KHBOTHBIX», «lIpemympexnaromas oOKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTraHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUnooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUA000pa3oBaHue BUIOB cHHHI, «llomumiounsr pacteHuit», «KamycTHo-
peACUHBIA THOPUI.

O6opynoBanue: repOapuy pacTeHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUI[ U 3BEepeH ¢
IpUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, yydena MTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE N3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucrnocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11EeJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo/II0Lus U €€ pe3yJbTaThl

Mertoapl u3yueHuss MaKpo3BoJtouy. [larieoHToNIOrMYecKue METOAbl U3yUEHUS SBOJIOLINH.
[Tepexonubie popMbl U PUIOreHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomronuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3eMian. BUIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTHISCKUE METOMBI M3YYCHUS SBOIIOIUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'omonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTHYECKHEe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHE METOAbl HU3YYCHUS  DBOJIIOIIHH.
I'omonornunsie rersl. COBpeMEHHBIE METOIBI ITOCTPOSHUS (DUIOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTaIlUU U SBOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwia) JBOMOIUH. [lpunyun  cmenvl  yHKyuil.
HeobpaTtumocTs 3BoMonnU. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mrouiep, J. ['ekkensp.

Tabmuipl U cxembl: «PUITOTEHETHYECKUNA P JIOMIAAN», «APXEONTEPHUKCY, «3BEpPO3yObIe
sepb», «Creronedansny, «PuanopuTe», «CeMeHHbIE MaoOpOTHUKNY, «buoreorpadpudeckue
30HBI 3emum», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HavampHble cTaauud SMOPHUOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHbD»,
«PynumeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelOBEeKa W IMIMMIIaH3e», «l1aBHBIE
HaNpaBIIEHUs IBOIONUNY, «O0IIME 3aKOHOMEPHOCTH BOITIOIIUN.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIHUU
HACEKOMBIX.

Tema 4. IIponcxosxxnaeHue u pa3BuTHe )KU3HU HA 3emJie

HaydHble THMOTE3b MPOUCXOXKACHUS JKU3HH Ha 3emiie. AOHWOreHe3 W TMaHCIEePMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu . Penu, JI. Cnanmannanu, JI. Tlactepa.
[IpoucxoxaeHue KU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE dTanbl HEOpraHWYECKOH IBoMonnU. [ImanerapHas (reojoruyeckas) IBOJIOIHS.
XuMHUECKasi IBOJIONHS. AOHOT€HHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB U3 MoHoMepoB. KoanepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHoro OympoHa Jk. XonjaeiHa, reHeTHYecKas
runoteza I'. Mémnepa. Pubosumsr (T. UYex) m rtummoresa «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emmum u Metonsl €€ usydeHus. lckomaemble OpraHHYecKUE OCTaTKH.
['eoxpononormss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  [EOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: S0HbL, IPbl, HEPHUOBI, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3Boitouuu. llosBiieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonnss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoOBpeMEHHbIE MHMKpPOOHBIE
OMOTUIEHKM KakK aHajor mepBbiXx Ha 3emiie coobmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenune sykapuoT (cMMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxxaeHrne  MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTECHUH.
Beixon pacrenuit Ha cymy. IlosBieHHMe CHOpOBBIX pAacTEHHM W 3aBOEBAHME HMMM CYLIM.
CemeHnHble pacteHus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJNIONUHM KUBOTHOr0 Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBHIC
XKHUBOTHBIC. J)KU3Hb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iporcxoxaenue ampuOmii U penTHIIUil.
[Ipoucxoxxnenne miekonuraoumx U ntul. [IpuHnoun ximouyeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emIie 10 3paM U IEpUoAaM: apxe, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30M. OOmasi XapakTepHCTUKa KJIMMaTa M TIeoJOTHMYecKuX mpoueccoB. llosBrneHune wu
pacuBeT XapaKTEpHBIX OPraHM3MOB. YTiIeoOpa3oBaHUE: €ro yCJIOBUS W BIUSHHE Ha Ta30BbBIH
coCTaB aTMOCHEPHI.

MaccoBble BBIMHpaHUs — DKOJOTMYECKHE KpHU3HCHI mponuioro. IIpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHUH. COBPEeMEHHBIH AKOJOTHUECKUI KpHU3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHuunel kiaccupuKaluu OpraHUu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema ombita JI. Ilactepa mo u3ydeHuro
camo3apoxkJeHus: xu3Hm», «Cxema onbita C. Munepa, I'. FOpu», «3Ttanel HeopraHM4ecKon
sBoNOIUNY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o00Opa3oBaHUsi JyKapuoT NyTéM cuMmOuoreHeza», «CucremMa JXKHBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKICTOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpocian», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPaAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey», «Kumednomonoctabie», «llmockue dYepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkaromuecs», «IITume,
«Mutekonmraronue», «Pa3Butue KM3HM B apXeHWCKoM ope», «Pa3BuTue IKHM3HU B



MPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B MNAICO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHE KU3HM B KaillHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yyudeja NTULl U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOIIA€MBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas gaboparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CUHTE3a OpPraHMYeCKUX COSAMHEHHUH B IEPBUYHOMN aTMochepe».

JlaboparopHasi padora «/3ydyeHre M ONUCAHUE HCKOMAEMBIX OCTATKOB JAPEBHUX
OpTraHU3MOBY.

IIpakTuyeckass paGora «l3ydyeHue o0OCOOCHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «3ydeHrne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosiorni. MeToasl aHTPONOJIOTUH.

CTaHOBJICHHE TPEJCTABICHUNA O MPOUCXOXKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxozmcrBo  uenoBeka € KMBOTHBIMHM. (CHcTeMaTHYECKOE IIOJOKEHUE  UeJIOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(dooruueckue,
sMOpuosiornyeckue, (U3N0JIOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTauuMs YeroBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

JBwkymme  cwibl  (dakTOpel)  aHTpPONOreHe3a:  OMOJOTHYECKHE,  COIMaJbHBIC.
CootHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. Panuue yenoBexooOpa3Hble 00e3bsIHbI (IPOKOHCYIIBI)
U paHHHE TIOHTUIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JTI0JIeH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JiroAeil. YelnoBek yMelnbld, MepBble U3TOTOBICHUS Opyauil Tpyna. YemoBek
MPSIMOXOJISAIIUMN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
00U IPeOK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKHi
Kak BHUJ JIIOJICA XOJIOJHOrO Kiaumara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA, JEHUCOBCKHM
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJNSIUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonynasuoHHbIe BOJHBI, Apeiid reHOB, MUTPALUs U
«a¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOT'O YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporieonmHasi (€Bpazwiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uWaTCKO-aMepuKaHCcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo I[uiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCT ~ pacu3Ma.  [IpHCIIOCOONIEHHOCTh  4YeJOBEKa K  pasHbIM  YCIOBHSM
OKpYy’Karolie cpenbl. Brausaue reorpaduueckoit cpensl U Apeiida reHoB HA MOPQOJIOTHIO U
(U3HOIOTHIO YeTTOBEKA.

MexIuCUUIIMHApHbIE METOAbl B  (u3WYeckod (OMOIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALIHM.
buoconuanpHple  HWCCIIEOBaHUSA  NpPUPOABI  4enoBeka.  MccimenoBaHue — KOSBOIIOLHHU
OHMOJOTUYECKOT0 U COLUATBHOTO B YETIOBEKE.

JdemoHcTpanuu



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

Tabmumet u  cxembl: «MeETOIBI  aHTPOMOJIOTHHY», «[ OJOBHOW MO3T 4YeloBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI», «CKEeNIeT 4elnoBeKa M CKeleT MuMMaH3ey», «PymTuMeHTHl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOrEHEe3a», «IJBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HemoBek ymenblit», «UenoBek npsaMOXOoaAsuIuiny, «/eHuCOBCKUN YEeTOBEK»
«Heangepranbup», «KpomanboHIb», «l[Ipenku uenoBeka», «ITambl HBOJIOLNUU YEJIOBEKa»,
«Pacsl yenoBekay.

OGopynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaaIbHON KYJIbTYpPhl TIPEIKOB
4yenoBeKa, penpoaykiuu (dotorpadun) KapTUH ¢ MHUGDOJIOTHYESCKUMH W OUOICHCKUMH
CIOXKETaMH MIPOUCXOXKICHHSI YelloBeKa, ¢oTtorpaduy HaX0JA0K MCKOMAEMBbIX OCTAaTKOB YEIOBEKA,
CKEJIET YeJIOBEeKa, MOJIETb Yepera YelOoBeKa W Yepera HMIMMIIaH3€, MOJIeIb KUCTH 4eJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIN TOPCa MPEAKOB YEJIOBEKA.

Jladoparopnasi paGora «M3yueHne OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSAMOXOKJICHUEM).

IIpakTyeckas padora «I3yuyeHue 3K0JOTNYECKUX aJalTallui YEIOBEKay.

Tema 6. DJkoysiorus — Hayka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouleid cpeaou

3apoxaeHue U pa3BuUTHE dKoinoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopatopHbie. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpY’Karollel Cpeibl: JOKaIbHbIH,
PErnoOHAIBHBIN U TTTO0ATBHBIN.

3Ha4YEeHHE DKOJOTMYECKUX 3HAHUM I YeJNOBEeKa. DKOJOTMYECKOE€ MHUPOBO33pPEHHE KaK
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYPhl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl skomoruu», «MeToasl 3KoIoTuny, «CxeMa MOHUTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHMINY.

Tema 7. Opranusmbl U cpeja 00MTAHUS

Okonorudyeckue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa.  Kiaccudukanus
HKOJIOTHYECKUX  (aKTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JCHCTBUs dKoJorndeckux (aktopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIu6ux). TonmepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Konorndeckuid ¢paxrop. JelcTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYMMbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJbHAs poJib cBeTa. POTONEPUOAU3M.

Temmneparypa kak skojoruyeckuii (axrtop. JleWicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuit akrop. [IpucnocoOieHus pacteHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanust pacrteHuit 1mo oTHomeHWI0O K Boje. [Ipucrocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHas
MOJMOYBECHHAS, BHYTpPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOuTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX cCpefax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3zmoB. [lonarue o xusHeHHOU (opme. JKuzHenHsle (Hopmbl
pacTeHHii: JepeBbs, KYCTapHHUKHU, KYCTapPHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHUE TpPAaBBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOCHHs ¥ 00pa3a KU3HHU.

buotnueckne dakropbl. Bumpl OMOTHYECKHMX  B3aMMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyain3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduueckne  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpHHINUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoHcTpanuu

Tabmuipl 1 cxembl: «IKojgoruueckue (HakTopbl», «CBETOBOHM CIEKTP», «IDKOJIOTHIECCKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTalliil KHUBOTHBIX», «Cpeapl OOWUTAaHUS OPTraHU3MOBY,
«buonorudeckue put™Mb», «KusHeHHbIe HOpPMBI pacTeHun», « Ku3HEeHHbIE (OPMBI JKUBOTHBIXY,
«9KocHucTeEMa IHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumangectBoy, «llapasutuzmy», «Korkypenmusy, «Cumonosy», «KommeHcamuzmy.

O6opynoBanue: Tepbapuu pacTeHHd M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTMYECKHX (DaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIE
pacteHusi, repOapuM U KOJUIEKIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHuil, 4Yydena NTHULl M 3Bepel, repOapuu pacTeHUil, OTHOCAUIMXCS K THUrpopHUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuul U KOJUIEKIUU PACTEHHUM M KUBOTHBIX, OOJIaJaOLINX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIGKIIUA PACTEHUH W JKMBOTHBIX PAa3UYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JladopaTopHasi padora «BrIsBieHHE MPUCTTOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladoparopnasi paGora «BbIgBICHHE TPHUCITOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPI».

JlaGopaTtopnas pabdora «AHaroMHyeckMe OCOOCHHOCTH PACTCHHUH U3 pa3HBIX MeCT
oOUTaHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKONOTUYECKNE XapaKTePUCTUKHU MOmysiiun. [lomynsanus kak OHonorudeckas CUCTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMYIsiiuii. OCHOBHBIE TOKA3aTEIH MOMYJISIUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

Dkonorudeckas CTpykTypa mnomynsuund. OLeHKa YUCICHHOCTH Momynsiuu. JluHamuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHuman nonyasiuud. MoaenupoBaHue TUHAMUKA
nomynsiuui. KpuBble pocta uucieHHOCTH mnomymsiiuu. Kpuble BbbkuBaHus. Perymsmus



YUCIIEHHOCTH MOMYJSIUM: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT TIUIOTHOCTH.
DKonoruyeckue crpateru BuoB (I- u K-ctpaterun).

[Tonstne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHas MOJEIb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl skonorndeckoit Humd. [loteHnuansHas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUIOB. BHIBI M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHHUS M MHUTrpalMil >KUBOTHBIX. bHojgornueckne MHBa3UU
YyKEpPOJHBIX BUOB.

JdemoHcTpanuu

IToptper: [Ix. M. XarunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKUE XapaKTepUCTUKU monyasuun», «IIpoctpancTBenHas
CTpPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsinuu», «CKOpPOCTh 3aceieHus
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Moxenb skosornueckoil Humum Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHHUM, KOJJIEKIIUU KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCCEICHUION.

Tema 9. Jxos10rus cood1mEeCTB. IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBS3U MEXIy OpraHH3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tenciam). DyHKIMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuornyeckue OOk dKocucTeM. [10YBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopor BemecTs 1 MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE [TOKA3aTENN IKOCUCTEMBI. bruomacca u npoayKuusa. DKOJIOTHYECKUE TUPAMUIbI
yucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHbie
3aKOHOMEpPHBIE CMEHBbI COOOIIECTB — CyKleccuu. IlepBUuHbIe U BTOPUYHBIE CYKIIECCHM M X
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKieccuu. KimMMakcHOe  COOOIIECTRBO.
Buopaznoobpasue 1 mosHOTa KPYyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOcCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOT€HHbIE  YKOCUCTEMBI.  ArposkocucTtema. ArpoueHo3. Pazmuums Mexmy
AQHTPOTIOTE€HHBIMHU U PUPOJIHBIMU SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢iopa u dayHa.
CunaHTpomnu3amusi ropoackoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUN  OpraHU3MOB B
sKocucTeMax. Ponvs xackaonozo sghghexkma u 6ud08-30uduxamopos (Kiouesvix 6uU008) 8
@yHrkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM W BEHIECTB MEXAY CMEXHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJIALMHA MW DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2aAHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HKON02UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTogoIorusi MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmue! u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOWHOro Jieca», «DyHKUMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«Kpyrosopor BemectB B 23KocucTeMey», «llenmu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIYECKasl MIUpaMua OMOMAacChl», «IKOIOTUYECKas
nupamunaa sHeprum», «OOpa3oBanue Oonora», «llepBuuHas cykueccus», «BoccraHoBieHUe
jeca mocie moxkapay», «I9KOocucTemMa o03epa», «ArpoueHo3», «KpyroBopoT BElIECTB M MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypoosKocucTem».

O6opynoBanue: repOapuy PacTeHU, KOJJIEKIIMM HACEKOMBIX, Wydelia NTHIl U 3Bepei,
repOapuu KyIbTYPHBIX U JTUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckasi padora «3ydueHnue u onrcanne ypo0IKOCUCTEMBI».

JladopaTopnasi padora «/3yueHne pa3HOOOpa3usl MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX.

IKCKypeusi «IKCKypcHs B THINHWYHBINH OMOreorieHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN JYT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYpCHsI B arpO3KOCUCTEMY (Ha TTOJI€ WK B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

Buocdepa — obmermanerapHast o0ojouka 3eMid, IJ€ CYHIECTBYET MJIM CYLIECTBOBAJa
KW3HB. PazBuTHe npencrasienuii o onocdepe B Tpyaax . 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6nochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouochepsl. OcobenHoct 6mocepsbl Kak riodaabHON
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Oumoctepe. KpyroBoporbl BemectB
OMOTreOXMMHUYECKHE ITUKIIBI (YTiIepoia, a30Ta). PUTMUYHOCTH siBieHUH B Onocdepe.

3oHanbHOCTE Onochepsl. [lonsTne 0 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOTIMYECKUE Jieca,
BBICOKOTOPBs. Kimmar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUHS SKUBBIX CHCTEM, OLEHKa HMX PECYpCHOro TMOTEHIHala Hu
OouochepHbIX HYHKITHA.

JdemoHcTpanuu

[optpets: B. U. Bepnazackuii, 3. 3rocc.

Tabmumpl n cxemsl: «['eocdepst 3emmmy, «KpyroBoport azora B mpupozae», «Kpyrosopot
yriaepoja B mpupoae», «Kpyrosopor kuciopoaa B nmpupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHoBHBIE Omombl cymmy, «Knumarudeckue mosica 3emmu», «Tyanpay, «Taiiray,
«C™memannbii  necy, «lllupokonuctBennslit secy, «Crenb», «CaBaHHa», «llyCThIHS»,
«Tponunueckuii jiecy.

O6opynoBanue: repOapuu paCTECHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeK 1 OKpYKaWIIAs cpeaa

DKONOTHYEeCKNe KpHU3UChl M WX NpUYWHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KinmMara.

AHTpOIIOTEHHOE  BO3CHCTBHE HA pPACTUTENbHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTENHLHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPUHIIUIIBEI OXpaHbl pUpobl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckre caapl ¥ 300JI0THYESCKHC
MapKH.



OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA U NPUPOABI. PanmonamsHOE
IPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJOTHYECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIE TTOCIIEICTBUSI.

PazBuTHE METONOB MOHUTOPHHTA pA3BUTUSI OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuonnule
cucmembl, obecneyugarowue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocobos 6opvobL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemoncTpanuu

Tabmumpl w  cxeMmbl: «3arpsisHeHHEe artMmocdepb», «3arps3HeHue THAPOChHEphD,
«3arps3Henne  mouBbl», «llapHukoBBIT  AddexT», «Ocobo oXpaHseMble NPUPOIHBIC
TeppUTOpUN», «MOAEITH YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U JKUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'H
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIC U IPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3y/lbTaTOB OCBOEHUS MPOTPaMMbl MO OHOJOTHH BbIAEIEHBI
CIICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
Hanuuue momueéayuu K OOydeHHIO OWONIOTHH, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEM  JEATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIbTYPHI,
cnocooHoCmuU Cmasumy UENHA U CTPOUTH KU3HEHHBIC IIJIaHbI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMbI 110 OMOJIOTUH JAOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCTIHUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
o0ImiecTBe MpaBWJIaMH M HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHs, Pa3BUTH BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XEHUSI K 3aKOHY W IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBaOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJbTYpHOMY  HACIEIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon @enepanun, MpUpoae U OKPYKAIOLIEH cperie.

JInaHOCTHBIE PE3ybTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy I0KHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh OOYyYaroOIMXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, TMMO3UTUBHBIX BHYTPCHHHX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3allii OCHOBHBIX
HaINpaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0OsS3aHHOCTEH, yBaKEHHME 3aKOHA W
MIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NESATEIBLHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO TIO3MIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATSH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHbIMU yOEXKIECHUSAMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMAIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENIBHBIX M HCCIIEOBATEILCKUX 3a/1ad, YBAKUTEIHHOTO OTHOIIEHUS K MHEHHUIO
OTIOHEHTOB NP 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO COAECPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIMTAHMS :

c(OpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIUIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JTOCTH>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
OMOJ0TUY, TOHUMAaHKS 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBa;

ujciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATDH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBHOI0 (JIArONoJIy4usi:

MOHUMaHWE W pealin3alus 3J0pOBOro M 0e30MmacHoro oopasa XKu3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aKOTOJS,
HapKOTUKOB, KypeHHs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CaMOCTOSTENbHO  BBINOJHATH  TaKylO
NeSITENIbHOCTD;

HMHTEpEC K pa3imuyHbiM cepam mpodecCHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIHN BBIOOp OymyIieii npodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYE€CKOr0 BOCTIUTAHUSA:



9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelleHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETaeMbIe TP W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHUE
IIpaBUJI MOBENCHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B KOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeneE,
YMEHHE MPOTHO3UPOBATh HEOJIArONPUSATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEAPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIU4ME pPa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, 3KOJOTWYECKONW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HAaIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOH TMPAKTUKW, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYyJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBUS
MEXAY JIOJIbMH U TIO3HAHUSI MUDA;

NOHMMaHue cnenuduku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBICHUS 00 OKpYXKarolleM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOuIlecTBa, B IMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH H pelIeHnH MpoOieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITUBUIIM3AINH: 00ECTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarb pecypcHble MpoOieMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTe BBHIXOJa U3 TNI00aIbHBIX
HKOJIOTHUYECKUX TPOoOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
HCIIOJIb30BAaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKMX 3HAHWUU B LIEJSAX TOBBIIMICHUS OO0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yJaroumxcs, opMUpyeMOr TpU U3y4SeHUH OHOJIOTUY;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a W OOBSCHEHUS SIBICHUMN
OKPYXAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yYMEHHE JelaTh OO0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS MJi pelICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOU NEeATEeIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENBCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHUS y4eOHOTO mpenmera «bHoJOrus» BKIIOYAIOT:
3HAYMMbIe JUIi  (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHEIC
(MeXmpenMeTHbIE) 00IIeHAYYHbIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JPYTHE); YHUBEPCAIbHBIC
ydeOHble JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanrue (PyHKIMOHAIBHONH TPAMOTHOCTH M COLIMAIBHOW KOMIIETEHIIMU OOYdYaromInXCs;
CIIOCOOHOCTH 00yJarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTITHHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIE ACWCTBUS B IIO3HABATECIBHOW H
COLMAJIbHOM MPAKTHUKE.

B pesynprare wu3ydeHus OHONOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUS Y
oOyudaromierocss OyayT copMmupoBaHbBl MO3HABATEIbHBIE YHHUBEPCAIBbHBIE Y4eOHBIC NEWCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAJIbHbIC YUEOHBIC NEHCTBHS, pETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC ICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro 00IIero o0pa3oBaHHUS
JOJIKHBI OTPaXKaTh:

Osgiiaienne YHHBEpPCAIbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBaTh M aAKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONB30BaTh IPH OCBOCHWW 3HAHWUH TPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKaAIMU, OOOOIICHMS), paCKpbIBaTh CMBICT OHOJOTHUUYECKHX
MOHSITH (BBIICTATH UX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATh CBS3H C JPYTHUMHU MTOHATHSIMH ),

OTIpEICNIATh LETN MAEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThI JACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;

UCTIOIB30BaTh OWOJIOTHUECKUE TOHITHS JJIsi OOBsSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMaTPUBAEMBIX SIBICHHSX, (HOPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOUHHKAX;

pa3pabarbIBaTh IUIaH PEUICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINUXCS MaTepHaTbHBIX
¥ HEMaTepPUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSIM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATEILHOCTH,

KOODJWHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCIEA0BATEIbCKUE IEHCTBUS:



BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKONH U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pElIeHUs MTPAKTUIECKUX 3374, TPUMEHEHUIO PAa3IMYHBIX METOJIOB TIO3HAHNUS,

UCTIONIB30BaTh PAa3JIUYHbIC BUIBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIILICHUS, BIAACTh HAYYHOU TEPMUHOJIOTHEH, KITIOYCBBIMU
TOHATUSIMHU U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalM3MpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelIeHus, HaXOAWTh AapryMEHTHl JUIsl JO0Ka3aTejlbCTBa CBOMX YTBEPXKICHU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJIE PEHICHUS 3aJauyd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLEHHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB M CIIOCOOOB JCHCTBUS B
npo(hecCHOHATBHYIO CPey;

yMETh TEPEHOCHTH 3HAHUS B  T[O3HABAaTEIbHYI0O H  TPAKTHUYECKYI0 0O0JacTw
KHU3HEICATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJCH, MPEAJiaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTH
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX HHGPOpMAIHK (TEKCTEe Y4eOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBJICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampoChl M TMPUMEHATH DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYroe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAa4eCcTBE CpEICTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMaNKe: TPUMEHITh XUMHUYECKUE, (PU3HUECKEe W MaTeMaTUYCCKHE 3HAKH M CHUMBOJIBL,
dbopmysbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU PpACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiajieHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEeX cdepax KU3HU, AKTUBHO Y4aCTBOBATh B JHAJIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUSI OTHOCHTEIBHO BBINOJHEHHUS TMpeIaracMoil 3aiad, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB TUAJIOTA WK TUCKYCCHH);



pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIMd, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
OPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIYaJIbHOU pabOTHI MpH
pemeHny 6MoI0ruyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1auu;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATh 1€ COBMECTHOM JESATeThbHOCTH, OPTaHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJATH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHJbI B OOIIUI pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULWU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIISAITh TIO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1€iiCTBUAMM:

1) camoopranu3amnusi:

UCIIONIb30BaTh OWMOJIOTMUECKHE 3HAHUS JJIs BBIABICHUS NPOOJIIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH 1IEIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKaX MO OTHOIIEHUIO K KMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAFOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0O0pa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAaH PEIICHHs MPOOJIEMbI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HYOPMHUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIaCTIX
3HAHWH, TOCTOSTHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B IESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHHUS COBEPIIAEMbIX ACHCTBHIA
Y MBICITUTENIBHBIX TPOIIECCOB, UX PE3YIhTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pedIeKCHr
JUTSL OIICHKU CUTYAIluH, BBIOOpA BEPHOTO PEIICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO,
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
3) npuHsATHE CeOs M APYTrUX:
MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh OHUMATh MUP € TIO3ULIUH IPYTOTO YesIOBeKa.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buonmorus» Ha
yrIIyOnEéHHOM ypOBHE OPUEHTHPOBAHBI Ha oOecrieueHue NpopuiIbHOro 00ydeHus: 00yJaromuxcst
Oouonorun. OHM BKIIOYAIOT: crenuduyecKkue Ui OWONOTHH HAayYHbIE 3HAHWS, YMEHUS U
CrocoObl JCMCTBHII TIO OCBOCHHIO, HWHTEPIPETAlMd W MPeoO0pa3OBaHUIO 3HAHUHM, BUIBI
JESTENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B Pa3jMYHbIX Y4eOHBIX, a
TaK)Ke B peaIbHBIX KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3yabTaThl IPEICTaBICHbI 110 rojlaM
U3YYCHHUS.

[IpenMerHbie pe3ynbTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHn: MPoOJIeM PalOHATBHOTO MIPUPOIOTIONB30BaHUS, O BKIIAJIE POCCHICKUX U 3apyOEKHBIX
YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWIl, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (PKU3HB, KJIETKA, OPraHU3M, METa0OoJU3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUUBOCTh, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBamna, M. Ineiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax
MHOT000pa3usi M MPOUCXOXKICHHS KyIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, pACHICTUICHUS, YUCTOTHI TaMeT, HE3aBUCUMOT0 HaclieqoBanus ['. Menpens,
TOMOJIOTUYECKHX PSAIOB B HacleICTBeHHOW wu3MeHuYnBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIIOTUYECKUX
WCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJITHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, rpubOB, pacTeHMUIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHH, KUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATECIbHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHA BEMIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO M TETepOTPO(HOr0 THMOB NMUTaHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAWBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOO0DA;



YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (YHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKUIMIMHU, MEXKIAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX M 4YeJNOBeKa M HMX (YHKIHMSIMU, MEXKIy CHUCTEMaMU OpPraHOB U UX
GyHKIUSAMHE, MEXKAY 3TanlaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIA U KU3HEHHBIX
IUKIOB OPraHM3MOB, JTallaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTHnoM u (hakTopamMu cpebl OOUTAHHUS;

YMEHUE BBISBIISATh OTIUYUTENIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTYMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JIJIS IOKa3aTeNbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a7ayH, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKUMH TPOIECCAaMU M SIBICHUSMHM, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThl, COOMIONATh MpaBUia HpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MTOJIYY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIENOBATEIbCKOW paboTe MO OMOJIOTHH, SKOJIOTHH M
MeIuIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTH
Ouonornu M MeauUuHBl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIpPABICHHOE
U3MEHEHHE TeHOMa U CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiei mpodecCHOHaIbHOM AesITeNbHOCTH B
oOnactu OWMOJIOTUU, MEIUIMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO X035HUCTBa, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyONATh TO3HABATENIbHBIA HHTEpEC, HAINpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MPOAODKEHHE OWOJIOTHYEeCKOro 00pa3oBaHUS B
OpraHM3aIMsaX CpelHero NpodeccuoHaIbHOT0 U BBICIIET0 00pa3oBaHUsl.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mpenMera «buonorus» B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMUYECKUX MpOoOJeM YelOBEYeCTBa, a TAaK)KE B PEIICHHWU BOIPOCOB
palMoOHAIBHOTO TPUPOAONOIL30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOIO OTHOIICHUS K
npupoje, oOIIEeCTBY, YENOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOekHbBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

yYMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpAasl BKIIIOYAET OMpENEIICHUs U
NOHMMaHHE CYITHOCTH OCHOBONOJAraloluX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeseprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. boapa), npasuna (Munumyma HO. JIluGuxa,
IKOJIOTMYECKOH MUpaMUIbI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMU HAy4HOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M DKOCHCTEM (ONMHUCaHHE, H3MEpEHHE,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
IpUpO/IE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOTCOICHO30B, JKOCHCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUYECKOr0 U CUMIATPUUYECKOr0 BU000pa30BaHus, BIUSHUS JABIKYIIUX CHJ 3BOJIOLUN
Ha TeHO(OH]| MOIMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIrpaBJICHUH 3BOMIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUHU, IBUKYIIMMHU
CHJIAaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPTraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIC PU3HAKU KHUBBIX CUCTEM, MPUCIIOCOOICHHOCTh BUIOB
K cpene oOurtaHusi, abMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA pOJICTBA OPTraHU3MOB pAa3HBIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHUE pelaTh OWOJIOTMYECKHE 3a7ayd, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TPOIECCAaMU M SIBICHUSMH, J€1aTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOpAaTOPHBIE M MPAKTHYECKHUE PabOThl, COOMIONATh MpaBWia TpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1elb UCcCeI0BaHus, aHATM3UPOBATh MTOJIyY€HHBIE PE3YNbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OWOJIOTHH, SKOJIOTHH M
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUH JKU3HM, YeJOBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHAX M CIOCO0axX IMpeJOoTBpAICHHs TI00aTIbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BEIOOP OyayIIei mpohecCHOHATBHON IeATeTbHOCTH B
o0nmactu  OMOJIOTHMH, DSKOJOTUH, TMPUPOJOINONB30OBAHMS, METUIMHBI, OHOTEXHOJOIHH,
NICXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
NIO3HABATENbHBI WHTEpEC, HANpPAaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOHKECHUE OHOJOTHYECKOrO0 O0O0pa30oBaHUS B OpraHU3AIMAX CPETHETO
po()eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBO 4acoB DAEKTPOHHBIE
Jlj;-’n HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Beero Konrpoabnbie Ilpakruueckue (uuppoBbie)
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypchbl
1 buosorus xak Hayka 1
2 JKuBbIe cCTEMBI M X U3y4YEHHUE 2
3 buonorus xkinetku 2 0.5
4 XuUMHUYECcKasi OpraHu3aIrus KJIEeTKA 10
S) Crpoenue u GyHKINHU KIETKA
6 OOMeH BelecTB 1 MPEBpaIICHUE SHEPTHHU B KIIETKE
- Hacnencreennas nabopMaus u peanusaius e€ B 9 05
KJIETKE
JKU3HEHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTUS 4
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3aposkJeHNe U pa3BUTHE IBOJIIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MakpoaBosmronus 1 €€ pe3yabTaTbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranusmesl 1 cpesia 0OuTaHHs 1.5
8 DKOJIOTHUS BUJIOB U TOMYISIUN 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — riobanbHast sKocucTemMa
11 UYenoBek u OKpyxaroias cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Buosorus kak KOMIUIEKCHAsI HayKa M KaK
4acTh COBPEMEHHOT0 00IIIecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU.
Knerounas teopus

Mertoabl MOJIEKYJIAPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
«M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH
(xpomaTtorpadwus, 3nexTpodopes,
nuddepeHnraibHoe IEeHTPUGYTUpOBaHUE,
[TLIP)»

0.5

XUMHYECKUHN COCTAB KJIETKHU

MuHepaibHbIE BEIIeCTBa KIETKU, UX
Ouonoruyeckas poib

Opranndeckue BEnecTBa KICTKH — OCIKH.

JlaGopaTopHas pabora «OO0Hapyx)eHne
OeJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, knaccupukanus u GyHKIIHH
0enKoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KJIeTKH —

JTUTIV BT
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopaTtopHnas pabora «HcciaenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocdars (HTD)

14 CexsennpoBanue [JHK. Merosst
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI

15 MeTozsl CTPYKTYpHO#M OHOJIOTHH

16 Tunel knerok. [Ipokapuornyeckas KieTka
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU.

17 [IpakTuueckas pabora «3y4ueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KISTKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JIJabopaTopHast 05
pabota «/ccnenoBanue miIa3Mosn3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOUIbI KJIETKH

22 Crtpoenue u GyHKIHH sapa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«V3ydyeHune cTpoeHus KJIIETOK pa3ImIHbIX
OpPTaHU3MOB»

0.5

24

ACCUMUIISITINS ¥ TUCCUMILISALINS — JBE
CTOpOHBI MeTaboau3Ma. Turmbl ooOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacIeryieH s IepoKCHIa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopras pabota
«CpaBHeHHe TIpoLeccoB pOTOCHHTE3a U
XEMOCHHTE3a

0.5

30

AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKECHUS U JTBIXAHUS

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTA
npoTtoHoB. Cunte3 AT®: paborta




npoToHHOU AT®-cuHTa3bI

33 Peakiiuu MaTpudHOTO CHHTE3a
34 Tpanckpunuus — matpuussiii cuHTe3 PHK
35 Tpaucasus u e€ dTambl
36 Konnposanue amuHOKuCI0T. Posb
pubocom B OnocuHTe3e Oenka
37 Opranuzanus reHoMa y mpoKapuoT u
JYKapUoOT
38 MonnekynsipHble MEXaHU3MBbI SKCIIPECCUH
TeHOB Y 3YKapHOT
Bupycbl — BHeKJIeTOUHBIE (POPMBI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTHyeckas 0.5
pabota «Co3anue MoJIeiH BUPycay
40 BupycHsle 3a601eBaHus yellOBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHomorny B OMOJIOTUN U MEIUILINHE
42 JKu3HEeHHBIA UK KIETKA
43 Matpuunslii cunte3 JJHK
XpomocoMsl. JITaboparopHas pabora
44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»
45 JleneHue KIETKU — MUTO3
Tunel kneTok. KapuokuHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Peryssiiust ')KU3HEHHOTO IUKJIA KIETOK




48

OpranusMm Kak eIMHOE LIETI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«V3ydyeHune TkaHel pacTeHUI»
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «3ydeHue TKaHen 0.5
KHUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHre OpraHu3MOB

o4 [Iutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTebHAs CHCTEMA YeTIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YenoBeKa

58 TpaHcopT BENIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema 1o3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3zmMoB

61 3ammra y OpraHu3MoB

62 NMMyHHas cucTeMa 4eoBeKa

63 PaznipaxuMOCTh U perymnsuus y
OpPTraHU3MOB

64 I'ymopanbeHast peryasus 1 SHI0KpUHHAs

CHUCTEMA XUBOTHBIX M YCJIOBCKaA




65

DopmBbl pa3MHOKEHUS OPTaHU3MOB

66

[TonoBoe pa3MHOXKEHUE

67

Meiios

68

I'amerorenes. OOpa3oBaHHe U Pa3BUTHUE
MOJIOBBIX KJIETOK. JIabopaTopHas paborta
«M3ydeHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

69

WuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBBIX JIUCTKOB

71

Poct Pa3BUTHUC KUBOTHBIX.
JlaboparopHast paboTa «BbIsiBIeHHE
NIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MI03BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHS BBICIIUX PACTCHUID»

0.5

73

HcTopust cTaHOBJICHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
JlaGopaTtophast pabota «JIpo3zoduia kak
O00BEKT TeHETUIECCKUX HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo30¢uibr”

0.5




]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I[[HOFO

76 1
CKpEIIMBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe 1
JOMHHHUPOBAHHE
JurunbpumHoe CKpenmrBaHue.
78 [IpakTuueckas padota «3yueHue 1 05
Pe3yNIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS '
y JpO30(QHIIBD)
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIMBAHUS
80 CueruieHHOE HaceI0BaHUE PU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH 1
82 I'eneruka moma 1
83 I'eHoTHII KaK 1eJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTUS 1
pacTeHHi, ’KUBOTHBIX U YEJIOBEKa
85 H3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MEHUYUBOCTH
86 MopaudukarmonHas ”3MEHUYNBOCTh 1
BapuauvoHHbI psif U BapUaLIMOHHAS
kpuBas. JlabopaTopHas paborta
87 «MccnenoBanmne 3aKOHOMEPHOCTEN 1 05
MOIU(PUKAITIOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapHallMOHHOTO psifa U
BApUAIMOHHOW KPUBOM»
88 I'enoTunm4eckast 3MEHUYUBOCTD. 1
KombOunatuBHast ©3MEHUHUBOCTD
89 MyTanuoHHasi USMEHYUBOCTb. 1 0.5




[IpakTuueckas pabora «MyTtaruu y
Jpo30¢uIIbI (Ha TOTOBBIX
MHUKpOIIpenaparax )»

90

3aKOHOMEPHOCTH MYTAI[MIOHHOTO IIPOLIECCa.
ONUreHeTHKa U SIIUT€HOMUKA

91

['eneruka yenoBeka. [IpakTudeckas pabora
«CocraBiieHue U aHAJIN3 POIOCITOBHOM

0.5

92

MeTtoapl METUIIMHCKON T'€HETUKH

93

3HaquI/Ie MeI[HI.[PIHCKOfI TCHCTHUKU B
HpeI[OTBpaH_IeHI/II/I N JICYCHHUHU I'CHCTHUYCCKUX
3200J1€BaHUI YEJIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHU.
JlaGopaTopHas paborta «3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U IIOPOJ] JOMALTHUX
KHUBOTHBIX»

0.5

95

MeTompl CeeKIIMOHHON paOOTHI.
JlaGopaTtopHnas pabota «/3yueHne MeTo10B
CEJIEKIIUU PACTCHUI»

0.5

96

JloCTHKEHMS CeJIEKIUU PACTECHUHN U
*KUBOTHBIX. [IpakTiueckas pabora
«ITpuBHBKa pacTeHU»

97

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHUE
TEHETUYECKUX PECYPCOB

98

buorexHonorus Kak HaykKa ¥ OTpacib
npousBocTBa. [IpakTuueckas padora
«M3yuenne 00beKTOB OMOTEXHOIOTUN

0.5

99

OCHOBHbBIE HaIlPaBJICHUS! CHHTETUYECKOU
onoJsIoruu




100 XpoMOCOMHasi M TeHHAsl MH)KEHEpUs

101 Menunuackue OMOTEXHOIOT NN
PezepsHbiit ypok. [IoBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMAaTH3allis 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OodononHas Teopust Y. JlapsuHa 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN 1
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsimus — 3neMeHTapHasl €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y '
0co0el OHOT'O BHIa)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaiumumn nonysmuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1

(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HIUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucrnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e7IECO00PA3HOCTH)»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIO0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3oBanue kak pe3yibTar
MHKPO3BOJIOIMN

18

CBs3b MUKPO3BOJIIOIWHU U SITHUACMHUOJIOTUN

19

Makpossosntouus. [TaneonTonornueckue
METO/bI U3yUYEHUS IBOTIOIUN

20

buoreorpaduyeckue MeTOIbI U3YICHUS
3BOJTIOLIUA

21

OMOpPHUOIOTHYECKHUE U CPAaBHUTEIHHO-
Mop(doornueckre MeToIbl U3y4eHUs
3BOJTIOLIUU

22

MonekynspHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4eCKue




MCTObI U3YUYCHUS 5BOJTFOITUN

23 OO61re 3aKOHOMEPHOCTH SBOJIOIHH
24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
o5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3ZHU
97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
ABOJIIOLIMU
28 ['unote3sl 3apOKACHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
29 Jlaboparopnast pabora «3yuenue u 05
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHbie 3Tanbl opraHunyecKom
SBOJIIOLIMU
31 DBOJIOLUS YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro mupa. [Ipaktuyeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOCHHUS PACTCHHI Pa3HBIX OT/IEIOB)»
33 OcCHOBHBIE 3TaIlbl 3BOJIOIUY )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabota «3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 110 3paM U




nepuojam

MaccoBbie BbIMHUpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH

38 CoBpeMeHHast cUCTeMa OPTaHUYECKOTO
MPOILIOTO

39 OcHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPTraHHU3MOB

40 AHTpPOTIONIOTHS] — HayKa O YEeJIOBEKE

a1 Passurtue npeacrasieHuit o
MIPOUCXOXKICHUN YEeIIOBEKa
Mecto yenoBeka B cucTeMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOCHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoIIeHre OMOJIOTHIECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [laneorenervka u najaeoreHOMUKa

47 DBOJIIOLMS COBPEMEHHOTO YeTIOBEKA
UYenoseueckue pacel. [Ipakrudeckas

48 pabota «3ydeHune s3KOIOrnIeCcKux 0.5
ajanTalyil 4YeJIOBEKa)

49 MeXIUCIUTITHHAPHBIE METOTBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE YKOJIOTUN 1
Mertoapl skosoruu. JlaboparopHas padora

ol «M3ydyeHre METOI0B IKOJIOTUYECKUX 1 0.5
HCCIICIOBAHUID)

59 3HayeHne YKOJIOTMYECKUX 3HAHUN I 1
YesioBeKa

53 Okonorndyeckue GaKTopsl 1
AbGuoTtndeckue daktopbl. CBET Kak

54 sKosoruueckuit paxtop. JlaboparopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue dakroprl. Temmeparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 Jlaboparopnas pabota «BrisiBieHme 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATYPhI»
AbGuoTtnueckue dhakTopbl. BiaxkHOCTB Kak

56 skojornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OuTaHUST OPTaHU3MOB 1

58 Bbuonoruueckue puTMbl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTs CYIIIECTBOBAHMSI OPTaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKHI 1




MomyJjiaanuun

OcCHOBHBIE TTOKa3aTeIn MOIMYJIALNN

63 YHCIIEHHOCTb, TUIOTHOCTb, BO3pAacTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBbIE MOKa3aTeNN MOMYJIALNN:

64 POKI1aeMOCTh, IPUPOCT, TEMIT POCTAa,
CMEpPTHOCTb, MUTPALIUN

65 DKoJIoTHYecKasi CTpYKTypa MOMyJIsSIIAN

66 JlnHaMuKa MONYJISIUY U €€ perysnuus

67 KpuBble pocTa 4MCI€HHOCTH MOMYIISIIIUH.
KpuBbie BKUBaHUS
DKoJIoryecKasl HulIa Buja.

68 Jlaboparopnas pabota «IIpucnocodnenus 0.5
CEMSIH PACTCHHI K paCCEICHUIO)

69 Bun xak cucrema nonynsuui

20 3aKOHOMEPHOCTH MOBEJICHUS U MUT ALl
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOoCHCTEMa KaK OTKPBITasi CHCTEMA

73 KpyroBopot BemecTB 1 MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TOKA3aTENIN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPaMU/IbI

76 W3meHneHus coo0IIecTB — CyKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHAP, JIECOB, CTEIIEH, ITYCTbIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuueckas paborta 05
«3yuenue u onucanue ypo03KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

82 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmermianerapras 06009Ka
3emiu

84 Yuenue B. . Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ounochepsl

86 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHUE IUKITBI

87 3oHanbHOCTH OHoCchepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6nochepnt

89 DKOJIOTHYECKUE KPUZHUCHI U UX MIPUIUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIOT€HHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupozs!

93 OCHOBHBIE PUHIIUITBI YCTOMYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOALL

PanmonansHOE IPUPOAOIIOIH30BAHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
paszHooOpa3us 3eMiau

95 C{6o6memae 1o TeMe «MHKPOIBOIONHS U 1
e€ pe3ysIbTaThD»

96 0"606H1€HI/I€ 1o Teme «MaKpOo3IBOJIOLUS U 1
e€ pe3ysIbTaThD»

97 O6o06uienue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3eMiie»

08 O6006mmenue o teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O060061eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSAX OPTraHU3MOBY

100 O6006meHue o Teme «OpraHu3mel U cpea 1
OoOUTaHUS

101 O6o6meHI/Ee 10 TeMe «IDKOJIOTHS BUIOB U 1
TIOTTYJISIITAI»

102 O606menue o teme «buochepa — 1
rI1o0anpHast IKOCHCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue; moju
penakuueit Ilaceunmka B.B., Axnuonepnoe oo6mectBo «M3natensctBo «lIpocBemenue»
* buomorus, 11 wmacc/ Ilaceunuk B.B., Kamenckuit A.A., PybmoB A.M. um apyrue; mon
penakuueit [Taceunuka B.B., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Axumon C.U. u ap. buonorus B Tabnumax, cxemax, pucyHkax. Y 4eOH0-00pa3oBaTeIbHAs
cepus. - M: Jluct-Hero, 2004. —

2. bop3osa 3B, Jlaraece AM. JlumakTudyeckue maTepHasibl 1Mo Ouosoruu: MeTtomuueckoe
nocobwue. (6-11 ki) - M: TL[ «Cdepar, 2005. — 126¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

http://bio.1september.ru/ - razera «buosorus» - mpuaoKeHHE K «1 CEHTAOPs»
WWW.bio.nature.ru — HayuHsle HOBOCTH OMOJIOTHU

www.edios.ru — Diioc- HEeHTp AUCTAHIIMOHHOTO 00pa30BaHHMS

www.km.ru/educaition - ydeOHble Marepuanbsl W ciioBapu Ha caidte «Kupmmun u
Medoauiiy.
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