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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl O OMOJOTUU TEOPETUUYECKYIO OCHOBY
IUIsL ONpeNeNIeHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS YUEOHOIo
npeamera «buosorus» cocTaBuwIM: KOHUENTyanbHble MmojoxeHus OI'OC
COO o B3aMMOOOYCIOBICHHOCTH II€JEH, CoAep>KaHus, pPe3yJbTaToOB
oOydyeHuss ¥ TpeOOBaHUM K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB,
NOJIOKEHUsT 00 Oo0mMX UelsiX W NpUHIUNAX, XapaKTepHU3yIOIINX
COBPEMEHHOE COCTOSIHME CHUCTEMbl CpeqHero oOmiero oOpa3oBaHUS B
Poccuiickoit denepanuu, a Takxke MOJI0KEHUS O crieuudrke ouonoruu, eé
3HAYEHUU B TO3HAHWMM >KUBOU MPUPOJLI U OOECIEYECHUHU CYIIECTBOBAHUS
yeynoBeyeckoro  obmectBa.  CorjacHO  Ha3BaHHBIM  IOJIOKEHUSIM,
ONpeJIeieHbl OCHOBHBbIE (YHKIIMH TPOTpaMMbl 1O Ouosioruu u €
CTPYKTYpa.

[Iporpamma mo O6uosoruu Ja€T MpejcTaBlIeHUE O 1EsIX, 00 obmen
CTpaTeruu 00y4eHUs, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIINXCS CPEICTBAMHU
yuebHoro mnpeameta «buonorusy, onpeaenser o0s3aTelIbHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTYpY, pacmpelielieHHe Mo pas3jieliaM U TeMawm,
PEKOMEHIyeMYIO TIOCIIEI0BATEIbHOCTh M3YUYECHHsI y4eOHOTrO MaTepuaia C
y4€TOM  MEXMPEIMETHBIX W  BHYTPUIPEAMETHBIX CBSI3€W, JIOTHUKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaronuXcsl.

B nporpamMe mo OuWOJIOTMM TaKXe YYUTBHIBAIOTCS TpPeOOBaHUSA K
IUIAHUPYEMBIM ~ JIMYHOCTHBIM,  METalNpeIMETHBIM W  TPEAMETHBIM
pesynbratam oOy4eHusi B (OPMHPOBAHUM OCHOBHBIX BHUIOB Y4e€OHO-
MO3HABATEIILHON JIESITENIbHOCTH/YUEOHBIX JEUCTBHIM OOYyYaIOIMUXCS TI0
OCBOEHHIO COJIEPKaHUsI OMOIOrMYECKOTro 00pa30BaHHUS.

B nporpamme mo Oumomorum (10-11 xmaccel, 0a30BbIi YpPOBEHB)
peann30BaH MPHUHIIAI MPEEMCTBEHHOCTH B M3yUYE€HUN OMOJIOTHH, Oiarofaps
yeMy B HEW MIpocMaTpuBaeTCs HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHMIA,
CBSA3aHHBIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOI'O MMPOBO33PEHMS,
LIEHHOCTHBIX OpHUEHTAIlMd JUYHOCTH, JKOJOTHYECKOTO MBIIUICHUS,
IIPEICTABICHUI O 310pOBOM 00pa3e *U3HHU U OEpEeXHBbIM OTHOLIEHUEM K
OKpy’Karomierd npupoaHont cpene. IloaTomy Hapsaay ¢ H3yYEHHEM
00111€0H0JIOTUUECKUX TEOPHil, a TaK)KE€ 3HAHUN O CTPOECHUU KUBBIX CUCTEM
Pa3HOTO paHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B
nporpaMMe 1O  OWOJIOTMM  yJEJIEHO BHUMAHHE  HCIOJIb30BAHUIO



MOJIYYCHHBIX 3HAHUH B TOBCEIHEBHOM XU3HM JJISI PEIICHUS TPUKIATHBIX
3a;ady, B TOM 4YHUCJE: NPO(UIAKTHKH HACJICICTBCHHBIX 3a00JICBaHUM
YeJloBeKa, MEIUKO-TCHETHYECKOTO KOHCYJBTHPOBAHUSA, OOOCHOBAaHHUS
AKOJIOTHYECKH IEJIECO00Pa3HOTO TOBEACHUS B OKPYXAIOUIEH MPUPOIHOM
cpele, aHanu3a BIMUAHUA XO3SMCTBEHHOW JEATEIbHOCTH YEJIOBEKA Ha
COCTOSIHUE TIPUPOJHBIX M HUCKYCCTBEHHBIX OJKOCHCTEM. Y CHJICHHE
BHUMAaHUS K TPHUKIQJHONW  HAMNPABICHHOCTH Y4YEOHOro TMpeaMeTa
«buonorus» MPoOAMKTOBAHO HEOOXOJIUMOCTHIO O0ECIICUCHUS YCIIOBHMA IS
pEeIICHUS OJHOW W3 aKTyaJlbHBIX 3aJlad IIKOJHHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpearnonaraetT (GpopMUpoOBaHHE y OOYYaAFOIIHXCS
CIIOCOOHOCTH aIalITHPOBATHCS K HU3MCHCHUSM JUHAMUYHO
Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOmEero oOpa3oBaHMS 3aHUMAaCT
BakHOoe Mecto. OHa oOecreynBaeT (GOPMHUPOBAHUE Y OOYYAFOIIUXCS
IpeACTaBICHUN 0 HAYYHOU KapTHUHE MUpa, paciIupseT U 00001aeT 3HaHUS
O DJKUBOW mpupoae, €€ OTIUYUTEIBHBIX IpU3HAKaX — YPOBHEBOU
OpraHu3aIlid W JBOJIIOIUU, CO3MAET YCIOBHUS [JIs: TO3HAHUS 3aKOHOB
KUBOM TIpuponbl, (opMupoBaHus (YHKIMOHAIPHOM TPaMOTHOCTH,
HABBIKOB 3JIOPOBOTO M 0e30MmacHoro obOpa3a >KU3HH, DKOJIOTHYECKOTO
MBIIICHHS, IIEHHOCTHOTO OTHOIICHUS K JKHBOUW MPHUPOJIE U YCIOBEKY.

Bonemoe 3HaueHuwe OWONIOTHS HWMEET TakkKe JUISI  pelIeHUs
BOCITUTATEIIbHBIX M PA3BUBAIOIIUX 3a/a4 CpPeHEro o0Imero oopa3oBaHMS,
companu3anuy  oOydJaromuxcs. M3ydenwe Owonormu  oOecreurnBaeT
yCIOBHS IS (OPMUPOBAHMS MHTEIICKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX H
MH(POPMAIIMOHHBIX HABBIKOB, ACTETUYECKOW KYJIBTYPBI, CIIOCOOCTBYET
WHTErpalui OWOJOTHYECKUX 3HAHUW C TPEACTAaBICHUSIMHU W3 JPYTUX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (PU3MKH, XUMHH U Teorpadum.
Ha3BaHHBIC MOJIOKEHHUS O MpPEJAHA3HAUYCHWH YYeOHOro TpeaMera
«buronorus» cocTaBUIM OCHOBY IS ONPEICIICHHS TOJIX0JI0B K OTOOpY M
CTPYKTYPHPOBAHHIO €T0O COJIEp)KAaHUS, MPEACTABICHHOTO B IpOrpaMMme 110
OMOJIOTHH.

OT60p comepxkanus ydeOHOro mpeamera «buonorus» Ha 6a3oBOM
YPOBHE OCYIIECTBIAEH C TMO3UIMH KyJIbTypOCOOOpPa3HOrO IOAX0/1a, B
COOTBETCTBHHM C KOTOPBIM OOydYaroniuecss JOJDKHBI OCBOWUTH 3HAHUSA U
YMEHHS, 3HAYUMbIC I (POPMUPOBAHHUS OOIICH KYJIbTYpHI, OIIPEACIISIONINE



aJIeKBaTHOE TIOBEJICHHE YEJIOBEKAa B OKpYXKaIOLIEed NPUPOAHON cCpene,
BOCTpeOOBaHHbIE B NMOBCEIHEBHON KU3HU U MPAKTUUYECKON JEATEIHLHOCTH.
Oco0oe MecTo B 3TOM cUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHThI COACPKAHUS,
KOTOpBIE CIIy’aT OCHOBOM it (OpMHUpOBaHMS TPEACTaBICHUM O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUpa M I[EHHOCTHBIX
OPUEHTAIUSAX JTUYHOCTH, CIOCOOCTBYIOIIUX T'yMaHU3AIUU OMOJIOTHYECKOTO
o0Opa3zoBaHus.

CrpykTypupoBaHue cojepkaHus yueOHOTro maTepuaia B Mporpamme
o OMOJIOTUU OCYIIECTBICHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUN
00 OTIUYUTETBHBIX OCOOCHHOCTSX >XMBOW MPUPOJABI, O €€ YpPOBHEBOU
OpraHu3aIiy U BOJIONUHA. B COOTBETCTBUU C ITUM B CTPYKTYpE y4eOHOTO
npeameTta «buosiorus» BBIIETEHBI CIEAYIONIUE COJIEp)KATEIbHbIEC JIMHUM:
«buonorus kak Hayka. Meroasl HaydyHOro mo3HaHus», «Kierka kak
Oouonornyeckas cucrema», «OpraHu3M Kak OHOJIOTMYECKas CHCTEMay,
«Cucrtema U MHOrooOpa3zue OpraHHYECKOrOo MHUpPa», «IBOJIOLUHUSA KUBOU
IPUPOABI», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Lens uzyyenus yueOHoro npeameta «buosiorus» Ha 6a30BoM ypoBHE
— OBJIaJICHHE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATIBHON
OpraHu3alliy >KUBBIX CHUCTEM pPAa3HOTO paHra W TMpUOOpEeTEeHUE YMEHUU
UCIIONIb30BaTh ATH 3HAHMUS JJIS TPAMOTHBIX JEUCTBHM B OTHOIICHUH
00BEKTOB KUBOH MPHUPOIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Hoctwxkenue nenu uzydeHus: ydeOHoro mnpeameta «buonorus» Ha
0a30BOM ypOBHE 00€CTICUMBACTCS PEIICHUEM CIICAYIOIMMX 3a1a4:

OCBOCHHE OOYYAIOUIUMUCA CHUCTEMBl 3HAHUH O OMOJOTUYECKHUX
TEOpUAX, YUYCHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, IpaBUiIax,
CIIy’KaIlluX OCHOBOHW it (hOPMHUPOBAHUS TMPEACTABICHUA O €CTECTBEHHO-
HAy4YHOM KapTHHE MHUpa, O METOJaX HAay4YHOrO ITO3HAHUS, CTPOCHUH,
MHOrooOpa3u W OCOOEHHOCTAX JKMBBIX CHCTEM pPa3HOrO0 YpPOBHS
OpraHu3alliH, BHIJAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUAX B
OMoJIOr NN,

dbopmupoBaHue y 00yJarommXxcs MO3HABATEIbHBIX,
WHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B TMpollecce aHamm3a
JAHHBIX O TYTSIX Pa3BUTUS B OWOJOTHHM HAYYHBIX B3TJISIOB, HICH |
MO/IXO/IOB K M3YYCHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIINH;



CTaHOBJIEHHE Yy OOydaromuxcs oOuiell KyabTyphl, (PYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUW OOBSCHITH M OIICHUBATH SIBICHUS
OKPYXAIOIIEro MUpa JKWBOW TMPHUPOJIBI HA OCHOBAaHWUHM 3HAHWUN M OIIBITA,
MOJIYYCHHBIX TP U3yYECHUN OMOJIOTHH;

dbopmupoBaHue y 00ydarommuxcsi YMEHUN WLTIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYCCKUX 3HAHWK B MPAKTUYECKOW JIEATCILHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUITUHCKHUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHH;

BOCTIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAaHUSI YEIIOBEKOM
KUBOW TPUPOJBI, HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHHS K HEH,
COOJIOJICHUST ATUYECKUX HOPM TP  TPOBEJACHUH  OHOJOTHYCCKHX
HCCIIeIOBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIIICHUS
YPOBHS DKOJOTHYCCKOM KYyJIbTYphl, s (OPMHPOBAHHUS HAYYHOTO
MUPOBO33PECHUS;

NpUMEeHEeHHe MPUOOPETEHHBIX 3HAHUM W YMEHHUM B TMOBCEJIHEBHOM
KU3HU JJI OLICHKU TOCJEACTBUN CBOEH AEATEIBHOCTU MO OTHOUIEHUIO K
OKpyXaromen cpese, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE U
coburoieHre Mep MpoPUIaKTUKN 3a00JIeBaHUA.

B cucteme cpemgnero ob6miero oopasoBanusi «buosnorusy», nydaemas
Ha 0a30BOM YpOBHE, SIBJISETCA O0O0S3aTCIBHBIM YYCOHBIM IPEAMETOM,
BXOJSIIMM B COCTaB TMpeAMETHOM obnactu «EcTtecTBeHHO-Hay4YHBIE
IPEIMETHI.

JUis n3ydyeHus Ouojoruu Ha ©0a30BOM YpPOBHE CpEAHETO OOILEro
oOpa3oBanus otBonutcs 68 uacoB: B 10 kmacce — 34 wyaca (1 gac B
Heneno), B 11 knacce — 34 yaca (1 yac B Hegento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonmoruss kak Hayka. CBsi3b OHOJIOTHM C OOLIECTBEHHBIMH,
TeXHUYECKUMU W JPYTMMH €CTECTBEHHBIMU Haykamu, (Quiocodueii,
OTUKOW, OCTETUKOW u mnpaBoM. Ponp Owuomornu B (QOpMHUPOBAHUU
COBPEMEHHON Hay4YHOU KapTuHBI Mupa. CucteMa OMOJIOTHYECKUX HAYK.

Metoapl MO3HAHUS KUBOW TPUPOJBI (HAONIOAEHUE, IKCIICPUMEHT,
omucaHue, U3MepeHne, Kiiaccupukalus, MOJICIMPOBAHUE, CTATUCTHUCCKAs
00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Toprpeter: Y. dapsun, I'. Mennens, H. K. Kosbnos, k. Yorcon u
@. Kpux.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIIBD.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOIOB
IpU U3yYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

XKusbie cucteMbl (OMOCUCTEMBI) KaK MPEIMET M3Y4YeHHS OMOJIOTHU.
OTnnune )XKUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CgoiicTBa OmocucTeM M HX pasHooOpaswe. YPOBHHM OpraHu3aIuu
OMOCHCTEM: MOJCKYJISIPHBIM, KJICTOUHBIA, TKAHEBBIH, OpPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OroreoneHOTHIECKUA),
ounocdepHsIil.

JdemoncTpanum:

Tabmuuet u cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHU
OpraHU3alUu KUBOU MPUPOIBD.

O6opynoBanue: Mojienb Mojekyiasl JJTHK.

Tema 3. XumMn4ecKuil COCTaB U CTPOEHHE KJIETKH.

XUMAYECKUN COCTaB KJIETKHU. XUMHYECKHE 3JIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKIIMK BOJBI U MHUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxkaHue
OCMOTHYECKOT0 OanaHca.



benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpHI
O0enkoB. HezameHuMbIe M 3aMEHUMBIE aMUHOKUCIOTHI. AMUHOKHUCIOTHBIN
COCTaB. YPOBHH CTPYKTYPhI OEIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS,
TpeTUYHasi U YETBEPTUYHAS CTPYKTypa). XMMHUECKHUE CBONCTBA OEJIKOB.
buonorndeckue QpyHkimu 0€IKOB.

depmeHThl — Ouosiorudeckue katanusatopbl. CTpoeHHe (epMmeHTa:
aKTUBHBIM  IIeHTp, cyOctpaTHas  crnenuduuHoctb.  KodepMeHTH.
Butamunbl. OTianunst GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrneBoapl: MOHOcaxapuabl (TIOK03a, pubo3a W Je30KCHUprd03a),
aucaxapuibl (caxaposa, JIaKTo3a) U MoJucaxapuabl (Kpaxmai, TIUKOTEeH,
1eJuTo103a). buonoruueckue GyHKIMU YTIE€BOAOB.

Jlunuael: Tpuraunepunabl, Gocdonunuapl, crepouasl. I'uapoduabHO-
ruapodoOHbie cBoicTBa. buomorndyeckue Gpynkuuu aunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HCTOUHUKOB SHEPTHH.

Hyxneunossie kucnotsl: JJHK m PHK. Hykieotuabr — moHOMEpPHI
HYKJIenHOBBIX KUCTIOT. Ctpoenue u ¢yukiuu JJTHK. Ctpoenue u ¢pyHKIHU
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIHH.

[Mutosmorus — Hayka o kieTke. KiietouHass Teopus — mnOpuMep
B3aUMOJICHCTBHS HJIek M (PaKTOB B HAYYHOM IMO3HAHUU. MeETOabl N3YUCHUS
KJICTKHU.

Kierka kak menocTHast >kuBas cucteMa. OOIIMe NMPU3HAKA KIETOK:
3aMKHYyTas HapyxHas MemOpaHa, moisiekyiasl JIHK kak renernueckuii
ammapar, CHCTeMa CHHTe3a Oerka.

Tunel KJIETOK: SyKapuoTUUYecKasi U mpokapuotudeckasi. OCoOOEHHOCTH
CTPOCHHS TPOKAPHOTHUYECKOW KiIeTKU. Kierodynas cTeHka OakTepui.
CtpoeHne 3yKapuoTH4YECKOW KiIeTKU. OCHOBHBIC OTJIWYHUS PACTUTEIBHOM,
KUBOTHOU U TPUOHON KIETKH.

[ToBEpXHOCTHBIE  CTPYKTYpPbl  KIETOK — KIETOYHAasl CTEHKA,
INIMKOKaNMKC, uX QyHkuuu. [lna3smatuyeckass memOpaHa, €€ CBOMCTBA U
¢ynakuu. [urormasma u e€ opranouasl. OqHOMEMOpPAaHHBIE OPTaHOWIBI
kietku: OIIC, ammapatr T'oapmku, nau3ocombl. IlomyaBTOHOMHBIE
OpraHoubl  KJIETKU: MHUTOXOHJPUH, IUIACTUABL.  lIpoucxoxneHue
MHUTOXOHJIpUM W Tutactuia. Buasl mmactua. HememOpanHbIE OpraHOUBI
KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LIEHTPUOIU, PECHUUYKH, KTYTHKHU.
OyHKIMU OPTraHOMJI0B KJIETKU. BKiroueHus .



Anpo — perynaTtopHbeli LeHTp KieTku. CTpoeHue sapa: saepHas
000J04Ka, KapuoIria3mMa, XpoOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpersi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammel: «PacnpeneneHue XMMHYECKUX 3JIEMEHTOB B HEXHBOM
npupojae», «PacrnpeneneHne XuMHUIECKUX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmumet u  cxembl: «llepuoguueckass Tabnuila XUMHUYECKHX
aeMeHTOB», «CTpoeHHe MOJEKYyJIbl BOIb», «buocuHTes Oenkay,
«Ctpoenue Monekynbl Oenka», «Ctpoenue Qepmenrta», «HyknenHoBbie
kuciorel.  JIHK»,  «Ctpoenue  monekynbsl  AT®O»,  «CtpoeHue
AYKAPUOTHUYECKON KIETKW», «CTpOeHHE KUBOTHOW KIETKW», «CTpoeHue
pacTUTENBHOM  KIETKW», «CTpOoeHHE MPOKAPUOTHUYECKOU  KIIETKHY,
«CTpoeHue siapa KIETKN», «YTIEBOABD, «JIUmuabD».

O6opynoBaHue:  CBETOBOW  MHKPOCKOIN,  O0OpyIOBaHHME ISt
NPOBEJICHUs HAOMIOICHHUM, U3MEPEHUI, IKCTIEPUMEHTOB, MUKPOIIpEnapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlabopatopnas pabota Ne 1. «M3yueHne kaTanuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIH KaTajlasbl)y.

Jlabopatopnas padota Ne 2. «M3ydyeHue cTpoeHUs! KIETOK PaCTCHHIH,
KUBOTHBIX M OAKTEpHid MO MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpernapaTax
U WX ONKCAHUEe».

Tema 4. ’Ku3HeaeATeJbHOCTb KJIETKH.

OOmen BemiecTB, WM MeTabOMM3M. ACCUMWIAIMS (TIACTHYCCKUN
OOMEH) W JUCCUMWISAIUS (SHEPTeTHYECKUil OOMEH) — JIB€ CTOPOHBI
€AMHOTO mporecca MeTabonusMa. Poiab 3aKOHOB COXpaHEHHs BEIIECTB U
SHEPIryuM B MOHUMAaHUHU METAa00IN3MA.

Tunel oOMEHa BemIeCTB: aBTOTPOQHBIH W TeTepoTpodHBIH. Poib
dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIIECHUN YHEPTUHN B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (asbl (doTocuHTe3a. Peakimun
dbotocunre3a. IPphexkTuBHOCTH (hoTOCHHTE3a. 3HaUCHUE (POTOCHHTE3a s
XKU3HU Ha 3emuie. BrnusiHue ycnoBuid cpeipl Ha (POTOCHHTE3 M CIIOCOOBI
MOBBIIIECHUS €T0 MTPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.



XEMOCHHTES. XEeMOCHUHTE3UpYIOLIE OaKTepHH. 3HayeHue
XEMOCHUHTE3A JJIsl ’KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMEH B KJIeTKe. PacuierieHue  BelecTs,
BBIJICJICHUE W  AKKyMYJHUpPOBAaHHWE DHSHEPrMM B  KIETKE.  OTalbl
SHEpreTudeckoro oomeHa. [nmkonu3. bpokeHue W e€ro  BUJBL
KucnoponHoe okucinenue, WIM KJIETOYHOE JAbIXaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH IHEPTreTUUECKOTO OOMEHa.

Peaknuu matpuunoro cuntes3a. ['enernueckas unopmanusa u JJHK.
Peanuzanus renernueckoit nHdopmManuu B KieTke. ['eHeTHUEeCKUN KO U
ero cporcrBa. Tpanckpunuus — matpuunbiii cuHTe3 PHK. Tpancnsaums —
ouocuHTe3 Oenka. Jtamnbl TpaHcsiuu. KonqupoBanue aMuHOKUCIOT. Poib
pubocom B OMocuHTE3€E OeKa.

HexneTounsie popMbl )ku3HU — BUPYCHL. MIcTOpHST OTKPBITHS BUPYCOB
(1. W. VBanoBckuii). OCOOEHHOCTH CTPOCHUS W IKU3HEHHOTO IIMKJIa
BUpycoB. bakrtepuodaru. bone3nun pactenuii, >XKMBOTHBIX W YEJOBEKa,
BbI3bIBacMble BUpycamMu. Bupyc ummyHonmeduimra uenoeka (BUY) —
Bo30ynurens CIIM[a. OOpaTHas TpaHCKpHUIILIUS, peBepTa3a U WHTErpasa.
[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konsuios, /. Y. UBanoBckui, K. A. Tumupszes.

TaObmuupr ©  cxeMbl: «Tumbl  muTa"Husg», «Metaboausmy,
«Murtoxonapus», «DHEPreTHYECKUit oOMen», «XoporuiacTy,
«®otocunted», «Ctpoenne [IHK», «Ctpoenune u (QyHKIIMOHHpPOBAHUE
reHay, «Cunrte3  Oenkay, «['eHeTuyeckuii KOy, «Bupyce,
«bakrepuodarn», «CtpoeHue wu >Ku3HeHHBbIM 1wukn Bupyca CIIN]/la,
6akrepuodaray, «Permmukamms JJTHK».

OGopynoBanue:  moaenu-ammumkanun  «Yasoenne JIHK
TpaHckpunims», «buocuntes Oenka», «CTpoeHHE KIETKH», MOICIb
ctpykrypsl JJHK.

Tema 5. PasMHOkeHMe ¥ HHAMBHAYAJIbHOE  pa3BUTHE
OPraHU3MOB.

Kierounslii 1ukn, WM SKU3HEHHBIM WK KiIeTku. WHTepdaza wu
muto3. IIpoueccel, mporekarmue B uHTepdaze. Perumkanus — peakuus
MatpuaHoro cunte3a JIHK. Ctpoenune xpomocom. XpoMOCOMHBIN HA0OpP —
KapuoTui. JIUMJIOUAHBIA UM  TalIOWJHBIA  XPOMOCOMHBIE  HaOOPBHI.



Xpomatuael. [{luTosornueckrne OCHOBBI pa3MHOKEHUS U UHAUBUIYAJIBHOTO
pPa3BUTHUSL OPTAHU3MOB.

Henenne wimerkm — wMuTto3. Cragum  wmutosa. IIporeccsr,
MPOUCXOASIINE HA PaA3HBIX CTAAUSAX MHUTO3a. DHUOJOTMYECKUN CMBICI
MHTO3a.

[Iporpammupyemasi THOEIb KJIECTKU — aroITo3.

dopMbl pa3sMHOKEHHUST OPraHU3MOB: Oecrojioe W MojoBoe. Buasb
0ecroyioro pa3MHOXXEHUS: JIeJICHHE HaJBO€, IOYKOBAaHUE OJIHO- W
MHOTOKJICTOUHBIX, CIIOPOOOpa30BaHKME, BETeTaTUBHOE Pa3MHOXKCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUCHUE ISl CEJICKIIUH.

[TonmoBoe pasMHOKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craauu wmeiosa. Ilporieccel, NpoucxXoadiive Ha CTaausix
Mmenosa. IloBenenne xpomocoMm B menose. Kpoccunrosep. buosmornueckuia
CMBICJI ¥ 3HAUYCHUE MEN03a.

["ameTorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX.
[lonoBbie kene3bl: CeMEHHUKH M sMUHUKU. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CepMaTo30U/l, SMIIEKIeTKa) — CIIEpMATOreHe3 U
oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHUIEKIETOK U CIIePMaTO30MIOB.
OmnonotBopenue. [TapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE PAa3BUTHE
(omOpuorene3). DTambl SMOPHOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHUE, TacTpyJsiius, opranoreres. [loctambpuoHagbHOE
paszButHe. THMBl MOCTAIMOPHOHATBHOTO PAa3BUTH: MPSMOE, HEMPSMOe
(MmmumHOUYHOE). BrnmsHMe cpenpl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pacteHuid. OHTOreHe3 IIBETKOBOIO PACTEHUS:
CTPOEHUE CEMEHU, CTAAUN PA3BUTHUSL.

JdeMoHCcTpanum:

Tabnuiel u cxeMbl: «@OPMBI Pa3MHOKEHUS OPTaHU3MOBY, «J[BOWHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PacTeHUN», «BereraTuBHOE pa3zMHOKEHUE
pacteHuiy, «Jlenenne knetku O6akTepuit», «CTpOCHUE MOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Kierounslii nuki», «Pemmuxanus JIHK»,
«Mwuto3y, «Menosy», «lIpsamoe n Henpsamoe pa3Butue», «l'amerorenes y
MJICKOTIUTAIOIINX U YeJIOBEKA», « OCHOBHBIE CTAIMA OHTOICHE3a.



O6opynoBaHue: MHUKpPOCKON, MuUKponpenaparbl «CrepMaTo30Uabl
MJIEKOIIMTAIOLIEro», «SinekneTka miekonuraroumero», «Kapuoknnes B
KJIIETKaX KOpEIIKa JyKa», MarHuTHas MoJelb-amuinkanus «J/lenenue
kieTkn», monens JIHK, Mmoaens Metadaznoil XpoMOCOMBI.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnass padora Ne 3. «HaOmromenue muTO3a B KJIETKAX
KOHYMKa KOPEIIKa JyKa Ha TOTOBBIX MUKPOTpENapaTax».

JlaGopatopnas pabora Ne 4. «3ydyeHue cTpoeHUs MOJIOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHMBOCTH OPraHNU3MOB.

[Ipenmer u 3amaum reHeTuku. Mctopus pa3BuTusl TeHETUKU. Poiib
IIUTOJIOTUU U SMOPUOJIOTUN B CTAHOBJICHUM T'€HETHKU. BKian poccuiickux
U 3apyOCKHBIX YUYEHBIX B pa3BUTHE TCHETHKUA. MeEToabl TEHETUKHU
(ruOpUIONOTUYECKUN, IUTOr€HETUUYECKUN, MOJEKYJISPHO-TEHETHUYECKHUH).
OCHOBHBIE = TE€HETHYECKHE  TMOHATHSA. [ eHeTHueckas  CUMBOJIMKA,
UCITIOJIb3YEMasl B CXEMAX CKpELIMBaHUMN.

3aKOHOMEPHOCTH HACJEAOBaHUs MPU3HAKOB, YCTAHOBJIEHHBIE [
Mennenem. MoHoOruOpUAHOE CKpElIMBaHHE. 3aKOH e€IMHOOOpa3us
ruOpusoB mepBoro TmokoseHus. [lpaBuino npomMuHUpoBaHUS. 3aKOH
pacuieryieHns NMpU3HakoB. ['unore3a ynucTorsl ramer. [lonHoe u HENmoJIHOE
JOMUHUPOBAHHE.

JuruOpuaHoe cKpelrMBaHue. 3aKOH HE3aBUCHMOIO HAcleOBaHUS
npu3HakoB. lluToreHeTHUeckue OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS.
AHanm3upyronee  CKpemuBaHue. lMcnonp3oBaHHME — aHAIM3HUPYIOLIETO
CKpEIIMBaHUS IS ONPeIeNICHNs TEHOTHUIIA OCOOH.

Cuemniennoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana mo
CLEIJICHHOMY HACJIEIOBAHUIO Te€HOB. HapymieHue cuenneHus IeHOB B
pe3yabpTaTte KpOCCUHIOBEPA.

XpOMOCOMHAas TEOPHUS HACIEACTBEHHOCTH. | €eHeTUUECKHE KapTHhl.

I'enetuka mnona. XpoMOCOMHOE OIpEeNeSieHHe Moja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble W TE€TEPOraMETHBIE OPTraHU3MBI.
HacnenoBanne npu3HakoB, CHETUIEHHBIX C ITOJIOM.

N3menunBoCcTh. Buabl HW3MEHYMBOCTH: HEHACIEACTBEHHAs U
HacJIeACTBeHHas. Ponb cpenpl B HEHACIEACTBEHHOM W3MEHYMBOCTH.
XapakTepucTUKa MOAU(PUKAIMOHHON M3MEHYMBOCTU. BapualMoHHbBINA psjl



1 BapuauuoHHas kpusas. Hopma peakumu npusnaka. KonnuecTBeHHbIE U
KAaUeCTBEHHbIE TNPU3HAaKM M HUX Hopma peakuuu.  CBoiicTBa
MOAU(PUKALMOHHON U3MEHYNBOCTH.

Hacnencreennas, W TEHOTUIINYECKAs, U3MEHUYHUBOCTb.
KomOunaTuBHas M3MEHYHMBOCTh. Melo3 W MOJOBOM MpOIECcC — OCHOBA
KOMOWHATUBHOMN M3MEHYUBOCTH. MyTanmonHas WU3MEHUYUBOCTb.

Knaccuduxanus myrtanuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
NPUYMHBI MyTaruid. MyTtareHHbie pakTopbl. 3aKOH TOMOJIOTHUYECKUX PSIOB
B HacjieAcTBeHHOM u3MeHunBocty H. M. BaBuiosa.

BuesinepHast HacieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka wuyenoBeka. Kapuotunm dyenoBeka. (OCHOBHBIE METOIBI
FeHETHKH YeJ0BEKa: NreHeaJIOTHYEeCKUN, OJIM3HEIIOBBIN, [IUTOT€HETUIECK U,
OMOXMMHUYECKUH, MOJICKYJISIPHO-TCHETUICCKUM. CoBpemeHHOE
OmpeeIeHNE TeHOTHIIA: ITOJTHOT€HOMHOE CEKBEHHUPOBAHHE,
FEHOTUIIMPOBaHUE, B TOM uyucie ¢ nomoumpio [I[[P-ananusza.
HacnencrBennble 3a0ojieBaHMs YeJIOBEKa: TeHHBIE OO0JIE3HH, OOJIC3HU C
HACJICJICTBEHHONW  TPEeIpacoiOKEHHOCThI0, XPOMOCOMHBIE  0OJIE3HHU.
ComaTuueckue U reHepaTuBHbIe MyTaluu. CTBOJIOBBIC KIETKU. [I[puHIUIIBI
310pOBOTO 0Opasza >KU3HM, JMATHOCTUKH, MPOPUIAKTUKA W JICUCHUS
IreHEeTHYECKNX Oose3He. MeauKo-TeHeTUYeCKoe KOHCYJIbTHPOBAHUE.
3HayeHUEe MEIMIIMHCKOM TEeHETUKH B TMPEIOTBPAIICHUU U JICUCHUU
IFeHEeTUYECKHX 3a00JIEBAaHUN YEJIOBEKA.

JdeMoHcTpanum:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne @pus, C. C. UeTBepuKOB,
H. B. Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabmumer u  cxembl: «MOHOTHMOpUIHOE CKpENIMBAaHHUE H  €ro
IMTOreHETHYCCKAS OCHOBaY, «3aKoH paciierieHus u ero
IIUTOTEHETUYECKass OCHOBa», «3aKOH YHMCTOTHI TrameTy», «JurundbpumHoe
CKpemuBaHuey, «luTomornyeckue OCHOBBI TUTHOPUIHOTO CKPCITUBAHUSY,
«Meio3», «B3auMoieiicTBHE alIeNIbHBIX T€HOB», «l €HETMUYECKHE KapThl
pacTeHui, )KMBOTHBIX U YeJOoBeKa», «['eHeTnka mosay, «3aKOHOMEPHOCTH
HacJIeIOBaHUsl, CIEIJIEHHOr0 ¢ Tmojiom», «Kapuotumel dyenoBeka u
YKHBOTHBIX), «Buapr W3MCHYUBOCTH Y, «MoaudukanmoHHas
M3MEHUYMBOCThY, «HacnemoBanue pesyc-paktopa», «I['eHeTuka Tpymm
KpoBW», «MyTallMOHHAsT U3MEHYUBOCThY.



O6opynoBaHue: MO/JIEJIH-aNTIMKAI U «MoHorubpuaHoe
CKpEILIMBAHUEY, «Henonxoe JTOMUHUPOBAHUE, «{urubpugnoe
CKpemuBanuey, «llepekpécT XpoMOCOM», MUKPOCKON M MHKPOIpENapaT
«Ipozoduna» (Hopma, myTauuu (OpMBI KPBUIBEB M OKPACKU Teja),
repOapuii «['opox MOCeBHOIN.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

JlaGopatopnass  pabora Ne 5.  «U3yueHue  pe3ynbTaToB
MOHOTHOPUHOTO ¥ JUTHOPUIHOTO CKpEIIMBAaHUS Yy JApO30QuiIbl Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHass pabora Ne 6. «M3yueHue MoauduKamOHHOM
U3MEHUYHUBOCTH, TMOCTPOCHHE BApPUALIMOHHOTO pPsAJla U BapUAIMOHHOU
KPUBOI».

JlaGoparopnast pabora Ne 7. «AHanu3 Myrtauui y npo3opuibl Ha
FOTOBBIX MUKpOIIpenapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHEe U aHAIU3 POIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipouecc. 3apoKICHHE CEJIIEKUUU U
noMmectukamua. Yuenne H. M. BaBuiioBa 0 meHTpax MPOUCXOXKAECHHUS W
MHOT0OOpa3us  KyJIbTypHbIX  pacTeHud. LleHTpbl  mpouCXOoXIeHus
JOMAalIHUX )KUBOTHBIX. COpT, MOpOJa, HITAMM.

CoBpeMeHHBIE METOABI CEJNEeKIUU. MaccoBbId M MHIWBUIYATIbHbBIN
OoTOOpBI B CEJEKIUU pPACTeHUM U KUBOTHBIX. OIleHKa JKCTephepa.
brnuskopoacTBeHHOE  CKpemmBaHWE — WHOpuauHT. Yucrtas uHMSL.
CkpemBanue 4YuCThIX JnuHUK. ['ereposuc, wunm THOpUAHAS CuUIa.
HeponcteBennoe ckpemmBanue — ayropunuar. OTaanéHHas ruopuan3ams
n e€ ycnexu. VMCKycCTBEHHBI MyTareHe3 W MOJIyYEHHE IOJUILIOUIOB.
JIoCTHXKEHUS CEJIEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTraHU3MOB.

buortexHonoruss kKak oTpaciip NMPOU3BOACTBA. ['€HHas WHXKeHepus.
Oranbel co3nanus pekomOunantHoW JIHK m TpaHcreHHBIX OpraHM3MOB.
Knerounass wunxenepus. Kiietounsle KynbTypbl. MHKPOKIOHAIBHOE
Pa3sMHOXXEHHE  PACTCHUM. KinoHnupoBanve  BBICOKONPOAYKTHBHBIX
CEIIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHMYECKHME W ITUYECKHE
npobsiembl. MO — renetTudecku MOIU(PUITMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:



IToptpersr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M.
@. lIBaHOB.

Tabmumpt u  cxembl: Kapta «lIeHTpbl NPOUCXOXIECHHUS U
MHOT000pa3usi KyJIbTypHBIX pacTeHui», «[1opoibl JOMaITHUX >KUBOTHBIXY,
«CopTa KyJIbTYpHBIX pacTeHuity, «Otnanénnas rudbpunuzanus», «Padbotsl
akagemuka M. (OX HMBanoBay, «Ilonunmonaus», «OOBEKTHI
OMOTEXHOJIOTHI, «Knerounele  KyJabTypbl U KIOHHUPOBAHUEY,
«KoHcTpyHnpoBaHue 1 IEPEHOC TEHOB, XPOMOCOM.

O6GopynoBaHue: MYJSDKUA TUIOJIOB U KOPHEIUIOAOB IUKUX (GopM H
KyJIbTYPHBIX COpPTOB pacTeHui, repOapuii «CenbcKOX035HUCTBEHHBIE
pacTeHus».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHUKEHUS CEJIEKIIMU PACTEHUM
U OKUBOTHBIX (Ha CENEKIMOHHYI0 CTaHIMIO, IUIEMEHHYIO ¢epmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, J1aOOPaTOPUIO
arpOyHMBEPCUTETA UJIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoTIIOLIMOHHAA OMOJIOT HSl.

[Ipennocenku BO3HUKHOBEHUS SBOJIIOIIMOHHON TEOPUH.
DBOJIIOIMOHHAS TeOpHs U €€ MeCcTO B Onosoruu. BiusHue 3BOIIOIMOHHON
TEOPHH Ha Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa ABOJIOLIHH. [laneoHToNIOrNYECKHE:
MOCJIEI0BATENILHOCTD MOSABICHUS BUAOB B MAJIEOHTOJIOTUYECKOM JIETOHUCH,
nepexoanbie popMbl. buoreorpadguueckue: cxoAcTBo U paznuuue GayH u
¢b10p MaTEpUKOB U OCTPOBOB.

OMOPHOTIOTUYECKHE: CXOACTBA U PA3TUYUS SMOPHOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE,
aQHAJIOTUYHBIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH W OCHOBHBIX
MeTa00IMYECKUX MyTEH y BCEX OPraHU3MOB.

OpomonronHaa teopusa Y. Jlapsuna. [Ipeamnocbuikn BO3SHUKHOBEHUS
napBuHU3MA. [[BrKyliue cuiibl  ABOJIONMU  BUAOB 1o  JlapBuHY
(M30BITOYHOE  Pa3MHOXKEHHUE pu OrPaHUYEHHOCTH  PECYpPCOB,



Heonpenen€HHass  M3MEHYMBOCTh,  Oopp0a  3a  CyILECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretnyeckass teopus oHBomtouun (CTD) u  e€ OCHOBHBIE
ITOJIOYKEHHS.

MuxkposBosonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBwxkyme cuiabl  ((akTopbl) HSBOJIOIUU BHJIOB B  MPHUPOJIE.
MyTaimoHHbIN npouece " KOMOWHATUBHAS U3MEHYUBOCTb.
[TonynsimoHHbIe BOJTHBI U Jipeld reHoB. M3omsius u Murpanusi.

EctecTBeHHBI 0TOOp — HampaBisAOmMA GakTop 3BoOHUN. DopMbI
€CTECTBEHHOT0 0TOOpA.

[IprcnocoONIeHHOCTh  OPTaHU3MOB  KakK  pe3yJbTaT  3BOJIOLMH.
[Ipumepsl  mpucnocoOneHuit 'y  opranu3smMoB.  ApoMopdo3bl |
UaoaAanTaluu.

Bun wu BumooOpaszoBanue. Kputepunu Buaa. OcHoBHbIE (POPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoaBodtonus. @opMbl 3BOJIIOLNY: (puUileTHYeCKas, AUBEPreHTHAs,
KOHBEpTeHTHasl, nmapasienbHas. HeoOpaTuMOCTh 3BOIOIMH.

[Ipoucxoxnenue OT HECIeuaTu3upOBaHHBIX MIPEAKOB.
[Iporpeccupyroias cnenuanu3anus. AJanTuBHAs pagualus.

JdeMoHcTpanum:

IToptpers: K. Jlunneir, XK. b. Jlamapk, Y. J[apsun, B. O.
Kogsanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabnuupel 1 cxembl: «Pa3BuTHe OpraHMYECKOro MHpa Ha 3emiey,
«3apo/blllld  MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl
O00prOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOOpY», «MHOro0Opasue
COpPTOB pacTeHuit», «MHoroobpasue Mmopojl >KHBOTHBIX», «llomymsium,
«MyTanmoHHasi HW3MEHYHUBOCTH», «ApoMopdo3sl», «Mnuoaganramum,
«O0mas nerenepauus», «JBuwxyimue cuiibl 3Boionun», «Kapra-cxema
Mapuipyta nyrtemectBus Y. JlapBuna», «boprba 3a cylecTBOBaHUEY,
«IIprcrnoco0aeHHOCTh OpraHU3MOB, «['eorpaguyeckoe
BUI000pazoBaHue», «IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3jIMYHBIMH THIAMU
OKpacku, HaOOp IUIOAOB M ceMsiH, KoJuuekius «lIpumepsl 3aiuTHBIX
MPUCIIOCOOJICHU Yy KUBOTHBIX», Mojelb «OCHOBHBIE HaMpaBICHUs



BOMIOLIMKY, O00BEMHass  Moaenb  «CTpoeHHWE  TOJIOBHOIO  MO3ra
MTO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, koyekius «PopMbl COXpaHHOCTH
HCKOIIAEMBIX >KMBOTHBIX M PACTEHUI», MOAelb ammukanusa «llepekpéct
XpOMOCOM», BJaXHbIe Tpemnaparsl «Pa3Butue Hacekomoroy», «Pa3Butue
JATYIIKW», MUKporpenapat «Jlpo3oduna» (Hopma, MyTanuud (GOpMbl
KPBUILEB U OKPACKU TEJIa).

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnass  pabora Ne 1. «CpaBHeHHWE  BHUIOB IO
MOP(OJIOTHIECKOMY KPUTEPUIO».

JlaGoparopHass pabora Ne 2. «OmnucaHue MPHUCITIOCOOJICHHOCTH
OpraHu3ma 1 €€ OTHOCUTEILHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3eMmuie.

JloHayyHblE TPEACTABICHUS O 3apOXKIACHUM KuU3HU. HayuHbie
TUMOTE3bl BO3HUKHOBEHUS >KM3HU Ha 3emiie: abuoreHe3 W MaHCIEPMHUS.
XuMuyeckasi 3BOJIOIUS. AOMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIIBHOE TMOATBEPKIACHUE XUMHUYECKOMN
sBosrroliMi. HavanpHblie aTamnel Ononornueckoii 3sosronuu. [ 'umoreza PHK-
mupa. @DopmupoBaHue MeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE
npoTOKIETKHU. [lepBbie KIETKH U UX 3BOJIOLUA. POPMHUPOBAHME OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

Pasutne xu3Hm Ha 3emse mo spam U nepuonaMm. Kartapxeil.
Apxeiickas u mpoTepo3oickas spel. Ilaneo3oiickas spa U €€ MEPUOIBI:
KeMOpHUHCKHIA, OpPIOBUKCKH, CUJIyPUNCKUH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOMU.

KaliHo3oiickass spa u €€ mepuoapl: NaJeOreHOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKA KJIUMaTa M TeOJOTMYECKUX mpoieccoB. OCHOBHBIE
ATamnbl 3BOJIOLMHU PACTUTENBHOTO W KUBOTHOrO Mupa. ApoMopdo3bl y
pacteHuid 1 KUBOTHBIX. [losiBIIEHME, pacUBET U BBIMUPAHUE TPYIN KUBBIX
OpPraHu3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpaxxeHue 3BOIoIMA. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS  4YeJIOBEKa. AHTpONOJIOTMS Kak Hayka. Pa3Butume
MPEACTABICHUA O IPOUCXOXKIACHUHM YeJNOBeKa. MeTonsl H3ydyeHus
aHTporioreHe3a. CxoxcTBa W pa3iauyus 4YEIOBEKA W KUBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue cuibl  (dakTopel) aHTpomnoreHe3a. HacnenctBennas
U3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBbI 00pa3 KU3HH,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILJIEHUE, PEYb.

OCHOBHBIE CTaAUMU M BETBU SBOJIIOIMU YEJIOBEKA: ABCTPAJONUTEKH,
UYenosek ymenbid, YenoBek npsAMOXoisIui, YeloBeK HEaHIepTAIbCKUM,
YenoBek  pa3ymHblii. Haxonku  HCKONAeMbIX  OCTaTKOB,  BpeMs
CYILIECTBOBaHUS, OOJACTh pacrpocTpaHeHus, OOBEM TOJIOBHOIO MO3ra,
o0pa3 >XKU3HU, OPY/IUS.

Yenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachl: E€BPOINEOUIHAS
(eBpasmiickasi), HErpo-aBCTpaJIOMAHas (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepuKaHckas). YepTsl MPUCIOCOOTIEHHOCTH MpeICcTaBUTENEH
YEJIOBEUYECKUX pac K yCIOBUSIM CYIIECTBOBaHUs. ENMHCTBO 4enOBEYECKHUX
pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu,
Y. JapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue COJIHEYHOH CHCTEMBIY,
«Pa3Butne opranumyeckoro mupa», «PacturenpHas kietka», «KuBoTHas
kinetkay, «lIpokapuornueckas  kietka», «CoOBpEeMEHHas  cHUCTeMa
OpraHu4yeckoro Mwupa», «CpaBHEHHE aHATOMUYECKUX YEepT CTPOCHHS
YyelioBeKa W 4YelOBEKOOOpasHbIX  00e3bsiH», «OCHOBHBIE  MecTa
MAJICOHTOJIOTUYECKUX HAXOJOK IMPEIKOB COBPEMEHHOI'O 4YEJIOBEKaY,
«/IpeBHeimue nmoan», «pesaue moan», «llepBbie cCOBpeMEHHbIE TIOANY,
«YenoBedeckue pacei».

O6opynoBanue: wmymspku «lIpoucxoxaenne dyemoBekay (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHBOHIA), CIEMKHU
WM U300paKeHUs KaMEHHBIX OpYAHM NMEepBOOBITHOTO YeloBeKa (KaMHH-
yonmnepsl, pyousna, ckpebiia), T€oXpOHOJOru4eckas Talbjauia, KOJIEKIUs
«DOopMBI COXpaHHOCTH UCKOIMAEMBIX JKMBOTHBIX U PACTCHUIN.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:



[Ipaktuueckas pabora Ne 1. «/3yueHne HCKONAeMbIX OCTaTKOB
pacTeHUM U JKUBOTHBIX B KOJUICKIIUSAX).

OKCKypcusi  «DBOJIIOLUS OpraHuyeckoro wmupa Ha 3emie» (B
€CTEeCTBEHHO-HAYYHBIN U KpaeBeIUECKUN My3ei).

Tema 3. Oprann3Msbl 4 OKpY:Kawiuas cpeaa.

OKoJIOTMSl Kak Hayka. 3aJayd W paslelibl dKOJOrHh. MeTonsl
JKOJIOTUYECKHUX  HCCIIEOBAHMUIA. DKOJIOTUYECKOE  MHUPOBO33PEHUE
COBPEMEHHOI'0 YEJIOBEKA.

Cpenbl  oOuTaHHMs OpPraHW3MOB: BOJIHAs, Ha3eMHO-BO3AYIIIHAS,
MOYBCHHAs, BHYTPUOPTaHU3MEHHAS.

Oxonorudyeckue  (akropel.  Kimaccupukanuss — 9KOJIOTHYECKHUX
dakTOopoB: abuoTHYECKHE, OMOTUYECKHWE W aHTpororeHHbie. JleiicTBue
IKOJIOTUYECKUX (haKTOPOB Ha OPTaHU3MBI.

AGuoTtnyeckue  ¢akTOphl:  CBET, TeMIeparypa,  BIAKHOCTb.
®oronepuogusm.  I[lpucnocobnenuss  OpraHusMoB K JICHCTBUIO
abnotnyeckux GpakTopoB. buonornueckue puTMBI.

buortuueckue Qakropel. Buabl OHMOTHYECKUX B3aUMOJCHCTBUM:
KOHKYPEHIIUS, XWUIMHUYECTBO, cuMOMO3 u ero QopMmel. [lapasuTusm,
Kooneparus, MYyTYyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHcalM3M, HEWTpanu3M. 3HauyeHHe OHOTHYECKUX
B3aUMOJCHCTBUI ISl CYIIECTBOBAHUSI OPraHU3MOB B  IPUPOJHBIX
CcO00IIeCTBAX.

DKOJIOTMYECKHUE XAPAKTEPUCTUKH Monyssinuu. OCHOBHBIE MTOKAa3aTeNu
MOMYJISALMU: YUCIECHHOCTh, IUIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTS,
MPUPOCT, MUTpanus. [[MHAMUKA YUCIEHHOCTH IOITYJISLUU U €€ pEeryssuusl.

JdemoncTpanum:

IToptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuuer u cxemsl: kapta «lIpupomubie 30HBI 3emimy», «Cpembl
o0UTaHUS OPraHu3MOBY, «DoTonepruoanu3ImM», «Ilonmynsuumy,
«3aKOHOMEPHOCTA  pPOCTAa  YUCICHHOCTH  MOMYyJISIUU  WHPY30pHUH-
TyQenbkny, «[lumesrie menm.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Jlaboparopnass pabora Ne 3. «Mopdonoruyeckre 0COOCHHOCTH
pacTeHUil U3 pa3HbIX MECT OOUTAHUSY.



Jlaboparopnast pabota No 4. «BnusitHue cBeTta Ha POCT U pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckass padora Ne 2. «I[loacy€T MIOTHOCTH MOMYISAIUN
Pa3HBIX BHJIOB PACTCHUIN.

Tema 4. Coo01iecTBa U 3KOJIOTHYECKHE CUCTEMBI.

Coo0OmiecTBo opraHu3MoB — OuoreHo3. CTpyKTyphl OHOIEHO03a:
BUJIOBasi, IPOCTPAHCTBEHHAs, Tpodudeckas (TumieBas). Buabi-TOMUHAHTBI.
CBsi3u B OMOIIEHO3E.

DKoJIorH4ecKkue cucrteMbl (3kocucteMsbl). [lonsTre 06 skocucTeme u
OMOreoIeHO3E. @OyHKITMOHAILHBIE KOMITOHCHTBI KOCUCTEMBI:
NPOJYIEHTHI, KOHCYMEHTBI, PEAYyIEeHTH. KpyroBopoT BeIIecTB M TOTOK
dHEPruM B 3KocucTeMme. Tpoduueckue (NMUIIEBBIE) YPOBHH 3KOCHCTEMBI.
[Tumessie e ¥ cetr. OCHOBHBIE TMOKAa3aTelId SKOCHUCTEMBI: OMoMacca,
OPOAYKIUSA. ODKOJIOTHYECCKHUE THUPAMHJIBL: MPOJYKIIMH, YHUCICHHOCTH,
o6uomaccel. CBOMCTBAa HIKOCHUCTEM: YCTOMYMBOCTb, CaMOpPEryJsLus,
pasBurue. Cykieccus.

[IpupoaHbie SKOCHCTEMBI. DKOCHUCTEMBI 03€p M pPEeK. IDKOCHCTEMa
XBOMHOT'O WJTM HMIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe W  XO3SMUCTBEHHOE 3HAYEHHE  arpodKOCUCTEM |
ypOOIKOCHUCTEM.

buopasznooOpaszue  kak  (pakTop  YCTOMUMBOCTH  DKOCHUCTEM.
CoxpaneHue GMOJIOTHYECKOro pa3Ho0Opas3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o Owuocdepe. I'panuiiel, coctaB u
cTpykrypa 6mochepnr. XKXuBoe BemectBo u ero gynkiuu. OcobeHHOCTH
o6uocepbl Kak TIOOAIBHON PKOCHUCTEMBI. JIlMHAMUYECKOe paBHOBECHE U
oOpaTHas cBs3b B 6nochepe.

KpyroBopoTsl BemecTB W OHOTCOXUMHUYECKHE IHKIBI AJIEMEHTOB
(yrnepona, azora). 30HATBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3eMau. AHTPOIOTCHHBIC HW3MCHEHHS B
ouocdepe. ['modanbHBIC SKOJIOTHISCKHE MPOOIEMBI.

CocymectBoBanne mpuponbl U denoBeuectBa.  CoxpaHeHHE
OuopaszHooOpa3usi Kak OCHOBa ycToiuuBocTH Ouochepsl. OcHOBa
paIMOHAILHOTO  VIPABJICHUS  TPUPOAHBIMH  pecypcaMu W HUX
UCIoJIb30BaHue. JloCTKEeHHsI OMOJIOTHN U OXpaHa TMPUPOJIBL.



JdemoHncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauupel m cxembl: «llumeBsle nenm», «buoleHO3: cocTaB U
CTPYKTYypay, «IIpuponnsie cooO11ecTBay, «enu MMUTAHUSY,
«Jkonorudeckas nupamuaay, «buochepa u dyenorek», «IkocucTema
IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMAa XBOMHOIO Jseca», «buoieHos
BOJIOEMA», «ATpPOLEHO3», «IIpuMepHbIe aHTPONOTEHHbIC BO3JACHCTBUSA HA
pUpoay», «BakHellrne MCTOUHUKU 3arpsA3HEHUs] BO3JyXa U TPYHTOBBIX

Bon», «llouBa — BakHeiimas cocraBistomas Ouocdepb», «DakTOpbI
nerpanauu mousy, «llapHuKoBbIi d3hderT», «DaKkTOPBl paTuO0aAKTHBHOTO
3arps3HEHUs ounochepn, «Obmast CTPYKTypa ouochepn»,

«PacmipocTpanenue xu3Hu B ouochepe», «O30HOBBIN 3KpaH Ouochepsly,
«KpyrosopoT yriepoja B 6uochepe», «KpyroBopoT azota B Ipupoie».
O6GopynoBaHue: Mojelb-anIuIMKausa «TUmUYHbIE  OUOIICHO3BIY,
repbapuii  «PactuTenpHble cooOmiecTBa», Koyuiekiuu —«buoreHosy,
«BpeauTenu BaXHEUIIMX CENTbCKOXO3SUCTBEHHBIX KYJIbTYp», repoapuu u
KOJUIEKIIMA PACTEHWM W JKUBOTHBIX, MPUHAIJICKANIME K Pa3HBIM
AKOJIOTMYECKHMM TrpymnmnaM oJHoro Buaa, KpacHas knHura Pocculickoit
deneparuu, U300paKeHUs OXPaHIEMbIX BUJOB PACTCHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IMTPOI'PAMMBI 110
BNOJIOT N HA BA3OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycraHaBauBalTCs TpeOOBaHUS K
pe3yapTaTaM OCBOEHHMS OOy4YaloIMMUCS IPOrpaMM CpEIHEro oOIero
00pa30oBaHus: TUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpEeIMETa
«buonorusi»  BBIJACICHBI  CIEAYIOIIME  COCTaBJISIIOIIME:  OCO3HAHUE
00yJaroImUMHCST POCCUHUCKON TPakIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOMNPEACIICHUIO, HAJIUYKE
MOTHBallMM K OOy4YeHHIO OWOJIOTHH, IIeJICHANIPaBIEHHOE pa3BUTHE
BHYTPEHHUX YOEXIACHUIN JUYHOCTH HAa OCHOBE KIIIOYEBBIX I[EHHOCTEH U
UCTOPUYECKUX TPATULUNA Pa3BUTHs OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTD U
CIIOCOOHOCTh 00YyYalOIUXCSl PYKOBOACTBOBATHCA B CBOEH JAESATEIHHOCTU
EHHOCTHO-CMBICIIOBBIMU yCTaHOBKaMHU, MPUCYILIMU cucreMe
OroIornYecKoro o0pa3oBaHMsl, HATMYME IKOJIOTHUECKOTO MPABOCO3HAHUA,
CIIOCOOHOCTH CTABHUTH LIEJIU U CTPOUTH KUZHECHHBIE TUTAHBI.

JInuHOCTHBIE  pe3ynbTaThl OCBOEHUsI mpeamera  «buomorus»
JOCTUTAIOTCS B €IMHCTBE Y4YEOHOM M BOCHHMTATEIBHON AESITEIBHOCTH B
COOTBETCTBUHM C TPAAULUHUOHHBIMU POCCUHUCKUMHU COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMHU U AYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B
oO0IecTBe MpaBUjaMu U HOPMaMHU TOBEICHUS U CIIOCOOCTBYIOT MPOIeccaM
CaMOIIO3HAaHUS, CAMOBOCIIMTAHUS U CaMOPAa3BUTHS, PA3BUTUS BHYTPEHHEU
MO3ULINKU JTUYHOCTHU, MAaTPUOTU3MA, YBAXKEHUS K 3aKOHY WM MPABOIOPSIIKY,
YEJOBEKYy TpyJa M CTapuieMy IIOKOJEHHUIO, B3aUMHOTIO YBAXXCHHS,
OCpe)KHOTO OTHOMICHUS K KyJbTYPHOMY HACJIEIUIO €  TPATUIUSM
MHOTOHAIIMOHABHOTO Hapoaa Poccuiickorn Penepauuu, OpUpPoOAE U
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIEC pe3yNbTaThl OCBOEHUS yueOHOro npeameta «buomorus»
JNOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CHOCOOHOCTh  OOydarouiumxcs
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMOM  LEHHOCTHBIX  OpPUEHTAUWW, IMO3UTUBHBIX  BHYTPEHHUX



yOeXIeHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oOl1lecTBa, pacUIMpeHUEe >KU3HEHHOTO OIbITa M OIbITA JESITEIHLHOCTH B
MPOLIECCE  peIM3allid  OCHOBHBIX  HAIIPABJICHUM  BOCHUTATEIBbHOM
NEATENBbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKOW TO3UIMK OOYyYaroIIerocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIIMOHHBIX TpaB M  O0OS3aHHOCTEH,
YBOKECHUE 3aKOHA U MTPABONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUECKOW NESATEIBHOCTH MPHU CO3JAHUU
y4eOHBIX TIPOCKTOB, pEIICHWHW YYCOHBIX W IIO3HABATEIBHBIX 3ajad,
BBITIOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENIENIATh COOCTBEHHYIO MO3UIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yMEHHE  YYUTBIBATH B  CBOHUX  JICUCTBUSIX  HEOOXOAMMOCTH
KOHCTPYKTHUBHOTO B3aMMOJCHCTBUSL JIIOACH C pa3sHbIMH YOEXKICHUSIMH,
KyJIbTYPHBIMH [IEHHOCTSIMA U COLIMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K  COTPYOHHMYECTBY B  MPOLECCE COBMECTHOIO
BBITIOJTHEHUSI Y4YEOHBIX, TMO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3ajad,
YBOXHUTEIBHOTO OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MPHU OOCYXKICHUH
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJICPIKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHHCKOW TPaXKIAHCKOH  HJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKCHUS K CBOEMY HApOAy, YYBCTBa OTBETCTBEHHOCTH
nepen PonunoM, ropmoctu 3a CcBOM Kpad, cBOXO PonuHy, CBOW SI3BIK U
KYJIBTYpPY, ITPOIIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOrO Hapoaa Poccnu;

LEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIHEOUIO M IMaMSATHHUKAM
NpupoAbl, JOCTWKEHUsM Poccum B Hayke, HCKYyCCTBE, CIOPTE,
TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTP OIEHMBATH BKJIA POCCUHUCKHUX YUEHBIX B CTAHOBJICHHUE U
pa3BuTHE OUOJIOTUH, MOHUMAHUS 3HaYEHHSI OMOJIOTUU B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

unerHas yOeXJIEHHOCTb, TOTOBHOCTh K CIYKEHHIO U 3allUTE
OTteuecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO CO3HAHUS,  ITUYECKOTO
MOBE/ICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHbBIC
pelIeHUs, OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUICHUE K CBOUM POJUTENSIM, CO3IaHUIO CEMbU Ha
OCHOBE OCO3HAaHHOTO MPHUHATHUS UEHHOCTEM CEMEWMHOM JKU3HU B
COOTBETCTBUHM C TpaAULIUSIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOUas OCTETUKY ObITa,
HAy4YHOTO W TEXHHYECKOTO TBOPUYECTBA, CIOPTa, TPYJa, OOIIECTBEHHBIX
OTHOILICHMH;

IIOHMMAaHNE SMOLIMOHAIBHOIO BO3JIEUCTBUS KUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAQXXEHHUIO B pa3sHbIX BHUIAaX HCKYCCTBA,
CTPEMJIICHUE ITPOSBIISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHHUS, (GOPMHUPOBAHMS KYJIbTYPHI
310POBbS M SMOIMOHAJIBLHOT0 0JIAr OOy M :

NOHMMAaHHE W peanu3alus 3J0pOBOTO U 0e30macHoro odpasza >KU3HU
(3mOopoBo€ THTaHWE, COONIOACHUE TUTHEHUYECKUX TMPABUI U HOPM,
cOaJIaHCUPOBAHHBIM PEKUM 3aHSATUN U OTAbIXA, peryisipHas (usndeckas
aKTHUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

IIOHMMAaHWE LEHHOCTHU MpaBUJ MHAWBHUAYAIBHOTO U KOJUIEKTHUBHOIO
0e30macHOr0 MOBEACHUS B CUTYAIHMsIX, YTPOXKAIOMIUX 3J0POBBIO M KU3HH
JIIO/ICH;

OCO3HAHUE TIOCIHEACTBUM M  HENPUATUS BPEIHBIX MPUBBIUEK
(ynotpebeHust aakoroiis, HAPKOTUKOB, KypeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10It00HUE;

FOTOBHOCTh K AKTHBHOW JICSITEIBHOCTM TEXHOJOTMYECKOM U
COIMAIbHOM HAMpaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TIAHUPOBATH
Y CAMOCTOSITEJIBHO BBINIOJHATH TAKYIO JEATEIbHOCTD;



MHTEPEC K pa3IMuHbIM cdepaMm npodhecCHOHATbHOU eATEIbHOCTH,
YMEHHE COBeplIaTh OCO3HAHHBIM BBIOOpP Oynymei mnpodeccuun u
peanu30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOpPa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

HKOJIOTHYECKH  IIeieco00pa3HOe OTHOUIEHHWE K TPHUpPOJAE  Kak
VMCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CyIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS DKOJOTHMUECKOW KYJIBTYphl: MNPUOOpPETEHUE
OTbITA TJIAHUPOBAHUS MOCTYIKOB U OIEHKHA MX BO3MOXHBIX MOCIIEICTBUI
JUJTS. OKPYKAOIIEN Cpelibl;

OCO3HaHHE II100aJBLHOT0 XapaKkTepa IKOJIOTHYECKUX MPoOsIeM U ImyTen
UX pelieHus;

CIIOCOOHOCTh ~ UCIOJIB30BaTh  MpUOOpeTaeMble MPU  U3YUYEHUHU
OMOJIOTUM 3HAHUS W YMEHHUS TpPH pelIeHUHd MNpoOjeM, CBSI3aHHBIX C
paIMOHANILHBIM TPUPOJIOIONIb30BaHUEM (COOIIOEHUE MPABUIT MOBEICHHUS
B NIPHUPOJE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCUCTEMAX,
OXpaHy BHJIOB, IKOCUCTEM, OHOchephbl);

AKTUBHOE HEINPHUATHE JNEHUCTBHUM, MPUHOCAIIAX BpPEI OKPYKAIOIIEH
OPUPOAHONW  Cpele, YMEHHE  TNPOrHO3UPOBATH  HEOIArompHsITHbIC
AKOJIOTUYECKUE  TIOCIENCTBUS  NPEANPUHUMAEMBIX  JIEUCTBUA U
peA0TBpAIlATh UX;

HaJU4YUE PA3BUTOTO HKOJOTHMYECKOTO MBIIIJICHUS, 3KOJIOTHYECKOU
KYJbTYpPbl, OIIbITA AESATEIbHOCTH SKOJIOTHUYECKON HANPABICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI HMMH B TO3HAaBATEIbHOW, KOMMYHHKAaTHUBHON U
COLMAJIBHOM TNPAKTUKE, TOTOBHOCTM K YYacTHIO B NPAKTHYECKOU
NEeATENIbHOCTU SKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33pEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Da3BUTHsS HAyKW W OOIIECTBEHHOW NPAKTUKH,
OCHOBAaHHOI'O Ha JHAJIOTe KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecCTa B MOJIUKYJIBTYPHOM MUPE;

COBEpPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyIbTYphl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXK/TY JIFOABMU U MO3HAHUS MUDA;



MMOHUMaHHE crelu(PUKU OMOJIOTUU KaK HayKU, OCO3HAHUS €€ POJu B
GopMUPOBAaHUU  PAlMOHAIFHOTO HAYYHOTO  MBINUICHHUS, CO3JaHHUH
LEJIOCTHOTO TPEJCTaBIEHUsI 00 OKpPY’KAIOIIEM MHUpPE Kak O E€JUHCTBE
OpUPOIBI, dYeloBeKa MW  o0mecTBa, B  TO3HAHUW  HIPUPOHBIX
3aKOHOMEPHOCTE W pEHICHHH TPOOJIeM COXpaHEHUS MPUPOTHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJOTUM JJIsi  COBPEMEHHOM
[UBWIIM3AIAA: OOECIIEYCHHUsI HOBOTO YPOBHS Pa3BUTHA METUIMHBI,
CO3/IaHME€  TIEPCIEKTUBHBIX  OMOTEXHOJOTHH, CHOCOOHBIX  pemiaTh
pecypcHbIe TIpOoOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTEil BHIXO/AA W3
rJI00ATBHBIX  AKOJOTUYECKUX TpobsieM © oOecnedeHus mepexoja K
YCTOMYMBOMY Ppa3BHTHIO, PAIlOHATHHOMY HCIIOJIH30BAHUIO TPUPOTHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYCHUU OMOJIOTHUECKUX 3HAHUW B LEISIX
HOBBIIIEHNS OOIEH KYJbTYphl, €CTECTBEHHO-HAyYHOM IpaMOTHOCTH, Kak
COCTaBHOM 4YacTM (YHKUIMOHAJIBHOM TI'PaMOTHOCTH  OO0yYaromuxcs,
(dopmMupyemoii mpu U3ydeHuu OUoIOruy;

[OHUMAHUE CYIIHOCTH METOAOB TIIO3HAHMsS, MCIONb3yEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTU HCIOJIb30BaTh IMOJIydaeMble 3HAHUS
Ui aHanu3a U OOBSACHEHUS SIBICHUH OKpPYXKaloIero Mupa u
OPOUCXOAAIMX B HEM M3MEHEHMH, yMEHHME JelaTh OOOCHOBAHHbBIE
3aKJIFOYEHUS] Ha OCHOBE HAay4HbIX ()aKTOB M UMEIOUINXCS JAAHHBIX C LENbIO
HOJyYEHHs! I0OCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTH CaMOCTOSITENIBHO HUCIIOJIb30BaTh OMOJIOIMYECKHUE 3HAHUS
U1 pelieHus: IpoOJieM B PealIbHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE  IICHHOCTH  HAy4YHOM  JESTeNIbHOCTH, T'OTOBHOCTH
OCYILIECTBJISATh  NMPOEKTHYIO M  HCCJIENOBATENbCKYIO  JI€ATEIbHOCTh
WHAMBHIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMpPEpPhIBHOMY OOpa30BaHUIO U
camM000pa30BaHUIO, K AKTUBHOMY IMOJIYY€HUIO HOBBIX 3HAHUM 1O OMOJIOTHUU
B COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble  pe3ysibTaThl OCBOEHUSI y4eOHOro mpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 111 (DOPMUPOBAHUSI MHUPOBO33PEHUS



0o0y4Jaromuxcs MEXKIUCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIleHayYHbIe
MOHATHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KApTUHBI MHpa W
cnerupruKy METOJOB TMO3HAHUS, MCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, DHEPTHs, SBJICHHE, TIPOIECC, CHUCTEMA, HAyYHBIA (QakKT,
MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICIOBaHUE,
HAOJIFOJICHUE, HW3MEpPEHUE, OKCICPUMEHT W JIPYTuX), YHUBEPCAIbHBIC
y4eOHbBIC NeHCTBUS (TTO3HaBaTEIIbHBIE, KOMMYHUKaTHBHBIC,
peryisaTuBHbIe), oOecneunBaomue (GopmMupoBanue (YHKIHOHATBHOM
IPaMOTHOCTH W COIMAJIBLHOW KOMITETCHIIMM OOYYaroIINXCs, CIIOCOOHOCTh
oOydJaroImmMXxcss  HWCIOJIB30BaTh  OCBOCHHBIE  MEXKIHCIMILIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHHMS M YHHBEPCAJbHBIC YydYeOHBIC JICHCTBHS B
ITI03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeIMEeTHbIE PE3YJIbTaThl OCBOCHHUS IPOTPaAMMBI  CPEIHETO
o01iero oOpa3oBaHus JOJDKHBI OTPAXKATh:

OBiajeHue yHHMBepPCAJILHBIMH Y4YeOHBIMH MO3HABATEJIbHBIMU
AEeMCTBUAMM:

1) 6a30BbIe JJOrHYECKHe TeCTBHS:

CaMOCTOATENIbHO (OPMYIMPOBATh M aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI  JIOTHYECKOTO
MBIIUICHHS (aHaIM3a, CUHTE3a, CPaBHEHUS, KilacCcuUKaIiy, 0000IeH s ),
PACKpBIBaTh CMBICII OMOJIOTHYECKUX TMOHATHH (BBIACIATh UX XapaKTepPHBIC
NPU3HAKH, YCTAHABIMBATH CBA3U C IPYTUMH MOHATUIMH);

OTIPEJIEISITh eI JeATEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUHU UX
JTOCTHKEHUSI, COOTHOCUTH PE3YNIbTAThl ACSATEIBHOCTH C TMOCTABICHHBIMU
HEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TOHSTHS ISl OOBICHEHHs (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUUECKHE PACCyKJeHUsI (MHIYKTUBHBIC, ICTYKTUBHBIE, 110
aHAJIOTUH),  BBISIBIATH  3aKOHOMEPHOCTH W TPOTUBOpPEYHs B
paccMaTpUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH BHIBOIBI M 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MOJENBHBIE CpPEACTBAa JUIsl TMPEJCTaBICHUS
CYIIECTBCHHBIX CBSI3¢ W OTHOIICHHH B W3y4aeMbIX OMOJOTHYECKHUX
00BEKTaxX, a TaKKe TMPOTUBOPEUYMU PA3HOTO POJA, BBHISBICHHBIX B
Pa3TUYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;



pa3pabaThiBaTh IUIAaH PEHICHWS MPOOJIeMbl C Y4ETOM aHaIM3a
UMEIOIINXCSI MaTEPHATBHBIX M HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATCIBHOCTh, OIICHUBATH COOTBETCTBHE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TTOCJICICTBUN JIEATEIHPHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PAOOTy B YCIOBHSAX PEATBHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHBaTh KpPEATHMBHOE MBINUJICHUE TIPU PEIICHUM KU3HCHHBIX
npoosieMm.

2) 6a30BbIe HCCJIEI0BATEILCKHE ICHCTBHA:

BJIQJICTh HABBIKAMU  Y4YCOHO-HUCCIEAOBATCIIbCKOM ¥ TIPOCKTHOU
NCATEIBHOCTH, HAaBBIKAMU pa3pelIeHHus] Mpo0JjieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K  CaMOCTOSITCILHOMY  IOMCKY METOAOB  PCIICHHS
NPAKTHYCCKUX 3aa4, IPUMEHEHUIO Pa3TUIHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BHJBI JICATCIBHOCTH 110 IOJYYCHHIO
HOBOTO 3HAaHMS, €r0 MHTEPIPETAINH, PeoOpa3oBaHUIO0 U TPUMEHEHUIO B
y4eOHBIX CUTYaIMAX, B TOM YHCJIEC TP CO3AaHUH YYCOHBIX U COIMAIBHBIX
TIPOCKTOB;

dopMupoBaTh HAy4YHBIA THI  MBIIUICHUS, BIAAETh HAYIHOU
TEPMUHOJIOTHUEH, KITFOUEBBIMU TIOHATHUSAMHU U METOJIAMHU;

CTaBUTHh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30oBaTEIbHON
TESTEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH [IPUYMHHO-CIICACTBCHHBIC CBS3M M aKTyaJlU3UpOBaTh
3ajaqy, BBIIBUTATh TUIOTE3y €€ pEIIeHUs, HAXOIWUTh apTryMEHTHI s
JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTpbl U KPUTCPHUH
pEIICHHS;

aHAM3UPOBATH TOJIYYCHHBIC B XOJ€ PEIICHUS 3aJlaydl PE3yNbTaThl,
KPUTUYECKU OIICHUBATH UX JJOCTOBEPHOCTH, MPOTHO3HPOBATH U3MECHEHHE B
HOBBIX yCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHUTYallUsM, OIICHUBAaTh MPHOOPETEHHBIN
OTIBIT;

OCYIICCTBIISITh IIEJICHATIPABICHHBIA TOWUCK TMEepPEeHOCca CPEICTB |
croco0o0B JICUCTBHUS B MPO(ECCHOHAIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M MPAKTUYECKYIO
00JIaCTH JKU3HEACSITSIIEHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BBIIBUTaTh HOBBIC WJCH, NpEIIaratb OPUTHHAIBHBIC TOIXOIBI U
pellleHus, CTaBUTh MPOOJIEMbI U 3aJa4d, JOMYCKAIOIINe albTePHATHBHBIC
peleHusl.

3) pabora ¢ nnpopmaumeii:

OPUEHTUPOBATHCSA B PA3TUYHBIX HCTOYHUKAX WHGOpPMAIUU (TEKCTE
y4eOHOro mnocoOusi, Hay4YHO-TOMYJSAPHON JUTEepaType, OUOIOTHYECKUX
CJIOBapsX M CHPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE),
aHAM3UPOBATh MH(GOPMAIIMIO PA3TMYHBIX BUIOB U (OPM TIPEICTaBICHHUS,
KPUTHYECKHU OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPEYHBOCTH;

GbopMyIHpOBaTh 3alpPOChl M TPHUMEHATh Pa3IUYHBIC METOJABI IPH
noucke u oTOOpe Ouonormuyeckol wuHGOPMAIMK, HEOOXOAUMON s
BBITIOJTHEHUST YYeOHBIX 3a/1a4;

pHOOpETaTh OITBIT UCIIOJIb30BaHUS nH(OPMAITMOHHO-
KOMMYHHUKAaTHUBHBIX TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIbTYPYy aKTUBHOTO
UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJbHYIO (GOpMY TpeACcCTaBICHUS
ouonorndeckoit mHpopManuu (cxembl, rpaduKH, AUATPAMMBbI, TaOJUIIHI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpPEJCTBAa IpH padbore ¢
Ouosioruueckor mHMOpMalMe: TPUMEHATh XUMHYECKHEe, (HU3NUYECKUE U
MaTeMaTH4YeCKUe 3HaKU W  CUMBOJIBI, (QopMynsl, abOpeBuaTypy,
HOMEHKJIATypy,  HUCIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH;

BJIQ/JIeTh HABBIKAMHM pACMO3HaBaHUA W 3alIUTHl  HWHPOPMAIIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBnajgenue YHHBEPCATbHBIMHU KOMMYHHMKATHBHBIMH
NEeHCTBUAMM:

1) obmeHue:

OCYIICCTBIISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HH, aKTUBHO
y4acTBOBATh B JUAJIOTE WIU JIUCKYCCHUH TIO CYIIECTBY 00CYKITAaeMOI TEMBI
(yMeHHe 3a7aBaTh BOIMPOCHL, BBICKA3bIBATH CYXKJICHUS OTHOCHUTEIBHO
BBITIOJIHEHUS ~ TpeJjlaraéMod  3a7a4d, Y4YUTHIBATH  WHTEPECHl |
COTJIAaCOBAHHOCTH MO3UIIHHA JPYTUX YIACTHUKOB JUAIIOTA WIIN JUCKYCCHUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBa  OOIICHHWS, IOHHWMATh
3HAUYEHWE  CONHMAIBHBIX  3HAKOB,  MPEANOCHUIOK  BO3HUKHOBCHUS



KOH(QJIMKTHBIX CUTyalldd, yMETh CMsr4yatb KOH(DJIUKTEI W BECTHU
MIEPETOBOPHI;

BIAJETh PA3IUYHBIMU CcriocoO0amMu OOIIEHUs W B3aUMOJICHCTBUSA,
MOHUMATh HAMEPEHUs JPYrux JIIoAeH, TMPOSIBIATh yBaXKUTEIbHOE
OTHOIIIEHHE K COOECEeHUKY U B KOPPEKTHOU dopme (HopMyIupoBaTh CBOU
BO3paXKECHMUSI;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHUMATh M  UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOHW W
WHJUBUIYaTbHOH pabOThl MpU peHIeHUH OHOJOTHYECKON TMpOoOJIeMBl,
000CHOBBIBaTh ~ HEOOXOAMMOCTh  MPUMEHEHHUS  TPYIIOBBHIX  Gopm
B3aMMO/JICHCTBUS MPU PEIICHUH YUeOHOM 3a/1au;

BLIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JIEUCTBUU C Yy4ETOM
OOIIUX UHTEPECOB M BO3MOYKHOCTEH KaXKJI0TO WieHA KOJIEKTHBA;

OPUHUMATh 1I€JIM COBMECTHOM [eATEIbHOCTH, OpPTraHW30BBIBATH H
KOOPJIUHUPOBATH JCHCTBUS 1O €€ JOCTH)KEHHIO: COCTaBISATh IUIAH
NENUCTBUH, paclpeieNiaTh POJIU C YUYETOM MHEHUN YYaCTHUKOB, 00CYXKIATh
PE3yNbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KA4ECTBO CBOETO BKJIaJa U KaKJIOTO yYaCTHHUKA KOMAaHJIbI
B OOIIMI pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npenaaratb HOBBIE MPOEKTHI, OLICHUBATh HJIEU C MO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErHYECKOE MOBEACHUE B PA3TUUHBIX
CUTYaIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

OBi1ajleHUe YHHBEPCAJIBLHBIMH PEryJasTHBHBIMU JeHCTBUSMM:

1) camoopraHu3amus:

UCIIOJIb30BATh OMOJIOTUYECKHUE 3HAHUSA ISl BBIABJICHUS TPOOJIEM U UX
peleHns B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IICJIEBBIC I CMBICIIOBEIE
YCTAHOBKM B CBOMX JEHUCTBHUSIX M TMOCTYNKaX MO OTHOUIEHUIO K KUBOU
IIPUPOJE, CBOEMY 30POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCATEIbHOCTb,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBaTh COOCTBEHHBIE 3aJla4u B
00pa3oBaTEeIbHOMN ACATEILHOCTH U KU3HEHHBIX CUTYaIIUSIX;



CaMOCTOATEILHO COCTAaBJIATh IUIAH PELIEHUS MNpPoOJIeMbl C Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpATh pPaMKA y4yeOHOro MpeAMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTEHN I,

Jenatb  OCO3HAaHHBIM  BBIOOp, AapryMEHTUpOBaTh €ro, OpaTh
OTBETCTBEHHOCTbH 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKOH SPYAUIIUN
B Pa3HbIX 00JIACTAX 3HAHMM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTEIbHBIN
U KYJBbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBHI B
NEATENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LEIISM;

BJa/IeTh HAaBbIKAMM TI03HABATEIbHON pedJeKCud KakK OCO3HAHHS
COBEpILIAEMBIX JACHCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHU, HMCHOJB30BaTh MPHUEMBI peIEKCUU I OLEHKH CHUTYallHH,
BbIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PELICHUS 10 UX
CHIDKECHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYIUX IIPU aHAIU3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0sT M APYTIUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAIU3E PE3yJIbTATOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrHX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh IIOHUMATh MHUP C MO3ULHUHA JAPYroro
YesoBeKa.

IHPEAMETHBIE PE3YJIBTATBI

[IpeametrHbie pe3ynbrathl 0cBoeHUsl nporpammbl COO mo O6uonoruu
Ha 0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue s y4eOHOTO mpeameTa
«buonorus» HaydHble 3HAHUS, YMEHHSI M CIOCOOBI JCHCTBUM 1O
OCBOCHUIO, HMHTEpPNpPETAllMM U  NpeoOpa3oBaHUIO  3HAHUH, BUJbI



NEATeNIbHOCTU 1O TMOJYYEHUI0O HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWUM B
pPa3IUYHBIX YYEOHBIX CHUTyalUsiX, a TaKKe B PEATbHBIX >XU3HEHHBIX
CUTyallusiX, CBS3aHHBIX C Owuosorueil. B mporpamMmme mpeaMeTHBIC
pe3yabTaThl MPEACTaBICHBI MO roJaM 00y4YeHUs.

[IpeameTrHbIe pe3yibTaThl OCBOCHUS yueOHOro mpeameta «buomorus»
6 10 Knacce NOJKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOU
€CTEeCTBEHHO-HAYYHONW KapTUHBI MHUpPAa W HAYYHOTO MHPOBO33PEHHUS, O
BKJIaJIC POCCHUUCKUX U 3apyOCkKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosioruu, (QPYHKIIMOHATBLHOW TPAMOTHOCTH YEJIOBEKAa ISl pEIICHUs
KU3HEHHBIX 337124,

YMEHUE pPacCKpbIBaTh COJIEpKAHUE OHOJOTHYECKUX TEPMUHOB H
MOHSATUN: >KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U
NpeBpallleHue HHEPruu), ToMeocTa3 (CaMOperyJsius), YpOBHeBas
OopraHu3anus >KMBBIX CHCTEM, CaMOBOCIPOHU3BEICHHE (PEHpOAYKIHs),
HACJIEICTBEHHOCTh, U3BMEHUHNBOCTb, POCT U PA3BUTHUE;

yMEHHE u3NlaraTh OMOJIOTUYECKHE TeOpUH (KJIETOUHAs, XPOMOCOMHAs,
MYTallMOHHAs, [IEHTpajbHas J0rMa MOJEKYISIpHON Ouonorun), 3akoHsl (1.
Mengensi, T. Moprana, H. M. BaBunoBa) u yueHus (0 LEHTpax
MHOTO00pa3usi M TPOHMCXOXKIEHUS KYJIbTypHBIX pactennii H. .
Basuiosa), onpenensiTh rpaHUIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIJIaJIeTh METOJlaMU HAyYHOTO TIO3HAHUS B OHOJIOTHU:
HAOJNIOZICHWE W ONHCAHHWE JKUBBIX CHCTEM, TIPOIECCOB H SBIICHUU,
opraHu3anus ¥ MpoBeIeHne OMOIOTHYECKOT0 IKCIIEPUMEHTA, BBIIBIDKCHHE
TUIIOTE3b], BBISBICHUE 3aBUCHMOCTH MEXKIY UCCIEAYyEMbIMH BEJIMUYWHAMM,
OOBSICHEHHE TIOJIYYCHHBIX pPE3yJbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX
MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JeJiaThb BBIBOAbI Ha OCHOBAHUU
MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U FYKAPUOT, OJHOKIETOUHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
O0COOEHHOCTH TPOIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS JSHEPTHHU B
KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XeMOCUHTE3a, MMHTO3a, MeHo3a, OIJIOJIOTBOPEHUS, PA3MHOMXKEHUS,
WHJIMBUYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHE3);



yMEHHE TPUMEHATh TIOJy4YeHHBbIE 3HAaHUSA [N  OOBSICHEHHUSA
OMONIOTMYECKUX TMPOLECCOB W SIBICHUU, ISl TPHHITHA MPAKTHUECKUX
pelIeHU B MOBCEIHEBHOW >KM3HU C LENbI0 OOecrieueHusl 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3/IOPOBBSl OKPYKAIOIIUX JIOACH, COONIONCHUS HOPM
TPaMOTHOTO TIOBEJCHHSI B OKPYXKAlOMIeH MPHUPOJHON cpeie, MOHUMaHWe
HEOOXOJMMOCTH HCIIOTB30BaHUS JTOCTIKEHUH COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTUH IS PaIlIOHATBHOTO IPUPOIOTIONB30BAHUS;

yYMEHHE peliaTh dJEMEHTapHbIe T'€HETUYeCKHE 3a7adud Ha MOHO- U
IUTUOPUHOE CKpEIIMBaHUE, CIEIUICHHOE Haclel0BaHUE, COCTaBIATh
CXE€Mbl MOHOTHOPHIHOTO CKPEIIUBAHUS JJISl MPEACKa3aHUs HACIICTOBAHMS
NPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONHATh JIA0OpATOPHBIE W TPAKTUYECKHE PadOTHI,
coOnoaTh TMpaBujia Mpu paboTe ¢ Yy4eOHBIM H  J1aOOpaTOPHBIM
00opy1I0BaHUEM;

yMEHHE KPUTUYECKH OIEHUBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
OMOJIOTUYECKOTO COJIEP KaHMsI, BKIIOUAIOUIYIO MICEBIOHAYYHbBIE 3HAHUS W3
pa3TUYHBIX MCTOYHUKOB (CpeIcTBa MacCcoBOM HMHQOpMAlUU, HAYYHO-
NOMYJISIPHBIE ~ MaTepHalibl),  ATUYECKHUE  aCMEeKThl  COBPEMEHHBIX
UCCJIEIOBAaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

yYMEHHE CO3/1aBaTh COOCTBEHHBIC TUChbMEHHBIE U YCTHBIE COOOIICHNUS,
00001mass OMONOTHYECKYI0 HHGOPMAIUI0 W3 HECKOJIBKHMX HMCTOYHUKOB,
IPaMOTHO MCTIOIB30BATh MOHSATUHHBIN anmapat GuOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Y4eOHOTO npeamera «bruonorus»
6 11 Knacce NOJKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHUK O MECTE M POJIM OHOJIOTHH B CHCTEME
HAyYHOTO 3HAHMUS €CTECTBEHHBIX HAayK, B (DOPMHpPOBaAHHM COBPEMEHHOMN
€CTECTBEHHO-HayYHOH KapTUHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHUS, O
BKJIQZIe POCCHUHCKUX M 3apyOekHBIX YUYEHBIX-OMOJIOTOB B Ppa3BUTHE
Oouonornu, (QYHKIIMOHATBFHOW TPAMOTHOCTH YEJOBEKAa IS PEIICHUs
’KU3HCHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJIEp)KaHUE OUOJIIOTUYECKUX TEPMUHOB U
MOHATHI: BUJ, TOMYJIANNS, TEHO(POHI, HBOJIOIMS, JBIKYIIHE CHIIBI
(dakTophI) 3BOJIIOLINH, MPUCIIOCOOTIEHHOCTh OpPraHU3MOB,
BUJI000pa30BaHuE, IKOJOTHYECKHE (PAKTOPHI, IKOCHCTEMA, MPOAYILEHTHI,



KOHCYMEHTBI, PEIYICHTHI, IICTU IHTAHWS, DSKOJOTHYECKas MUPaMHJIA,
ouoreorieHos, ouocdepa;

yYMEHHUE M3J1araTh OMOJIOTUYECKUE TEOpUHU (IBONIOIMOHHAs Teopus Y.
JlapBrHa, CHHTETUYECKasi TEOPHUS HBOJIOLNH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro  cxoactea K. M. bospa, depenoBaHus TIIaBHBIX
HarpaBieHui u mytei sBosroruu A. H. CesepiioBa, yuenust o 6uochepe B.
N. BepHaackoro), onmpeneisTh TPAHUIBI HUX MPUMEHUMOCTH K >KHBBIM
cUCTeMaM;

YMEHHE BJAJeTh METOJaMHU HAyYHOTO TIO3HAHHS B OHOJIOTHH:
HaONMIOZICHNE W OMUCAHHWE JKUBBIX CHCTEM, IMIPOILECCOB U SIBICHUH,
OpraHu3aIys ¥ MPOBEICHUE OMOIOTMYECKOTO SKCIICPUMEHTA, BIJIBHIKCHUC
TUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTH MEXIY MCCICIyeMBIMU BEIIMUMHAMU,
OOBSCHCHHE TIOJIYYCHHBIX PpE3YJIbTaTOB, HCIIOJIb30BAaHHBIX HAyYHBIX
TOHSITHH, TEOPHH M 3aKOHOB, YMEHHE JiejaTh BBIBOJbI Ha OCHOBAaHUU
MOJIYYEHHBIX PE3yJIbTaTOB;

yMeHHE BBIJIEIISATD CYILIECTBEHHbIE OpU3HAKK  CTPOCHUs
OMOJOTUYECKUX  OOBEKTOB:  BHJIOB,  MOMYJALMN,  TPOIYLEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OlIEHO30B M HKOCUCTEM, OCOOEHHOCTH
IPOIIECCOB: HACJIEACTBEHHOM WM3MEHYMBOCTH, €CTECTBEHHOTO OTOO0pA,
BU1000pa3oBaHus, MPUCTIOCOOJIEHHOCTH OpraHU3MOB, JEHCTBUS
AKOJIOTHYECKUX (DAKTOpPOB HA OpPraHU3MBbI, MEPEHOCA BEIIECTB U IMOTOKA
DPHEPIrUM B DKOCHUCTEMaX, aHTPOIMOTEHHBIX H3MEHEHUH B HKOCUCTEMAX
CBOEI MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IUKIOB B
ouocdepe;

yMEHHE TMPUMEHATh TOJyYEHHbIE 3HAHUA [JII  OOBSICHEHUS
OMOJOTUYECKUX TMPOIECCOB U SIBICHUW, NI TPUHATHS TPAKTUYECKHUX
pElICHU B TOBCEIHEBHOW >KM3HU C IENbI0 OOecrieueHnuss 0e30MacHOCTH
CBOETO 3JI0OPOBBSl M 3[0POBBSl OKPYKAIOIIUX JIOACH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJICHUS B OKPYXKAIOIIEH MPUPOTHON cpese, TMOHUMAaHHE
HEO0OXOIMMOCTH UCIOJIH30BAHUS JOCTIKEHU COBPEMEHHON OMOJIOTHY IS
PaIMOHAILHOTO MTPUPOOTIOIB30BAHNS;

yYMEHHE periaTh dJIEeMEHTapHbIC OMOJIOTHYECKUE 3a7a4H, COCTABIISATH
CXEMBI MEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIEMU MUTAHUS);



YMEHHE BBINIOJMHATH JIA0OpAaTOPHBIE U TMPAKTUYECKHE PadOTHI,
coOnoaTh TMpaBuja TMpu pabore ¢ y4eOHbBIM U JIabOPaTOPHBIM
o0opyI0BaHUEM;

YMEHHE KPUTUUYECKU OLEHWUBATh M WHTEPIPETHPOBATH WH(OPMAIIUIO
OHMOJIOTMYECKOTO COACPKAHMS, BKIIOYAIONIYIO TICEBIOHAYUYHBIC 3HAHUS W3
pPa3IMYHBIX MCTOYHHUKOB (CpeACTBa MacCOBOW HWHQOpPMAIUN, HAy4YHO-
MOMYJIIPHBIE MaTepHalibl), pacCMaTpUBaTh TIIOOATBHBIE JKOJOTUYECKHUE
npoOJieMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHWIO K HUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHUS,
000011ast OMOJIOTMYECKYI0 HH(POPMALUI0 M3 HECKOIBKUX HCTOYHUKOB,
TPaMOTHO HCIIOJIh30BaTh MOHSATHIHBIN anmapat OMOIOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

’KuBble cuCTEMBI U X opraHusanus

XUMUYECKUH COCTaB M CTPOCHUE KIIETKU

}KI/ISHGIIGHTGJ'IBHOCTB KJIICTKHU

Pasmuoxkenue u HHIUWBUAYAJIbHOC
Pa3BUTUC OPraHU3MOB

HacnencTBeHHOCTh M U3MEHUMBOCTD
OPraHnu3mMoB

Cenexkuus opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHA

PesepBHOE Bpems

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHyeckue
padoThbI

0.5

1.5

DJIeKTPOHHbIE
(un¢posrbie)
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



11 KJIACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMmmbl

Ne i/t

DBOJIFOIIMOHHAS OMOJIOT A

BOSHI/IKHOBGHI/I@ )41 paSBI/ITI/Ie JKU3HHU Ha
3emiie

OpranusMbl 1 OKpyXarolas cpea

COO6H.[€CTB3 " 3KOJIOTMYCCKUC
CHCTCMBbI

Pe3epBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero

34

KonTtpoubHbie
padoThI

IIpakTH4eckue
padoThbI

0.5

2.5

DJIeKTPOHHbIE
(uu¢posrbie)
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/n

Tema ypoka

buosorus B cucreme Hayk

MeTo bl TO3HAHUS KUBOU

npuposl. [IpakTudeckas padbora

Ne 1 «Mcnonmp30BaHue
Pa3IUYHBIX METOJIOB TIPH
W3YYCHHH OMOJIOTHYCCKUX
0O0BEKTOBY

buonornueckue CHUCTCMEI,
IIPpOUECChI U UX U3YUCHUC

XUMHUYECKUH COCTaB KJIETKU.
Bopa u muHepanbHbie conu

benxu. CocraB u cTpoeHue
OEJIKOB

CDepMeHTLI — OHOJIOTUYECKHE

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo0.ru/863e6122

bubmuoreka [JOK
https://m.edsoo.ru/863e6564

bubmuoreka [JOK
https://m.edso00.ru/863e674e

bu6mmoreka [JOK
https://m.edso00.ru/863e6b72

bu6nmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

10

11

12

13

KaTanu3aTopsl. JlaboparopHas
pabota Ne 1 «/3yyenue
KaTaJIUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha mpumepe
aMuUJIa3bl WM KaTajiasbl)»

VYrnesoasl. JIunuasl

Hyxnennossie kucnotel. ATO

Wcropus u meToap! n3ydeHus
kietku. Kinertounas teopus

Knertka xak nenocrtHast >kuBas
chcTEMA

CrpoeHne s3yKapruoTHYECKOM

kietku. JlaboparopHas padora Ne

2 «M3y4yeHue cTpoeHUs KIETOK

pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil o1 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux

OITMCAHHCEC»

OOMEH BELIECTB WU
MeTaboIU3M

dotocuHTe3. XEeMOCHHTE3

0.5

https://m.edso0.ru/863e6b72

bu6mmoreka [IOK
https://m.edso0.ru/863e6870

bu6moreka [IOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bu6mmoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [JOK
https://m.edso0.ru/863e766¢

bu6nmoreka [JOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

14

15

16

17

18

19

20

21

DHepreTu4ecKuii 0OMeH

Ku3HEHHBIN UK KICTKH.
Henenue knetku. MuTos.
JlabopaTtopnast pabota Ne 3
«Habmonenne MuTO3a B KIIETKAaX
KOHYHMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpErapaTax»

Buocunres Oenka. Peakiusa
MaTPHYHOTO CHHTE3a

Tpancnsmus — 6nocuHTE3 OENKa

Heknerounsie Gpopmbl :kU3HH —
BHUPYCHI

@DopMBbI pa3MHOKEHUS
OpraHu3MOB

Metios

OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OmnnonorBopenue. JlaboparopHas

0.5

0.5

https://m.edsoo.ru/863e7c98

bubmmoreka [{OK
https://m.edsoo.ru/863e7aae

bubmmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

bu6mmoreka [JOK
https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [JOK
https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22

23

24

25

26

27

pabota Ne 4 «3yyenue
CTPOCHHA IMOJIOBBIX KJIICTOK Ha
FOTOBBIX MUKpOIIpEnaparax»

NuauBunyansHOE pa3BUTHE
OPraHu3MoOB

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH 1
U3MEHYUBOCTHU

3aKOHOMEPHOCTH HACTIEOBAHUS
MpU3HAKOB. MOHOTHOpHIHOE
CKpelllBaHHe

JluruOpuHOE CKpeIIBaHUE.
3aKOH HE3aBUCUMOIO
HACJICIOBaHUS MPU3HAKOB

CuerieHHOE HaclleJOBaHHUE
npu3HakoB. JJaboparopHast
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTMOPUHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y
Np030(UIIBI HA TOTOBBIX
MHKpOIIpenaparax»

['enetuka nmona. Hacnenosanue
MIPU3HAKOB, CLEIICHHBIX C

0.5

bubmmoreka [{OK
https://m.edso0.ru/863e8436

bu6moreka [IOK
https://m.edso0.ru/863e86f2

bu6mmoreka [IOK
https://m.edso0.ru/863e8878

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

I10JIOM

N3MeHYMBOCTb.
HenacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabora Ne 6. 3yuenue
MOTU(UKAITHOHHO U
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psifa 1
BAPUALIMOHHON KPUBOI»

HacnenctBenHas ”3MEHYHBOCTb.
JlabopaTtopHnas pabota Ne 7.
«AHaM3 MyTanui y 1po30Quisl
Ha TOTOBBIX MUKpPOTIpENapaTax»

I'enetuka degoBeka

Peseprubiit ypok. O6001IeHIE TIO
teme «HacnencTBeHHOCTh U
W3MEHYHMBOCTb OPTaHU3MOBY

CCJ'ICKLII/ISI KaK HayKa U [ponecc

MeToapl U JOCTHKEHUS
CCIICKIIMHN paCTeHI/Iﬁ H JKUBOTHBIX

buoTtexHonorus kak OTpaciib

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

bu6nmoreka [JOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

MIPOU3BO/ICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34 0 4


https://m.edsoo.ru/863e9336

11 KJIACC

Ne
n/n

Tema ypoka

OBOJIONUS X METOIEI €6
M3y4YEHUS

Hcropus pazsutus
MpEeACTABICHUI 00 YBOTIOIUN

MuUKpO3BOTIOLHS

[Momynsius kKak 37eMeHTapHas
€IMHUIIA BUJIA U DBOJIFOIIHH.
JlaGopaTtopHas pabora Ne 1
«CpaBHEHHE BUIOB TI0
MOP(}OJIOTHIECKOMY KPUTEPHUIO)

JIBuoKymiue cuibl (3IeMEeHTapHbIe
(haKTOpBI) IBOJTIOLHH
EctectBennslit 0TOOp 1 €ero
(bopMbI

Pe3ynbTathl 3BOMIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB

KoaunuyecTBo 4acoB

Bcero

KonTtpoubHbie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [IOK
https://m.edso0.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bubmuoreka [JOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

¥ BUJI000pa3oBaHue.
Jlaboparopuas padota Ne 2
«Omnucanue TprUCIoCOOICHHOCTH
OpraHu3ma 1 e€ OTHOCUTEIILHOTO
Xapakrepa

Hamnpasnenns u nytu
MaKpO3BOJIIOLIUU

HeoG6parumocTts sBOTIONINAH

Hcropus xu3Hu Ha 3emie U
METO/IBI €€ N3YUEHUS

['umoTe3bl mpouCXoXKACHUS
’KA3HM Ha 3eMiie

Pa3Butne xxu3Hu Ha 3eMiie 110
apam U IeproiaM

OcHOBHBI€ ATaIIbI BOJIIOIUU
PaCTUTENTBHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padora Ne 1
«M3yueHne ucKomaeMbIx
OCTAaTKOB PACTEHUH U KUBOTHBIX
B KOJUIEKIIMSIX»

CoBpemMeHHas cuctema
OpPraHUYECKOTO MHUpa

DOBOJIOLMS YETIOBEKA

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [JOK
https://m.edsoo.ru/863ea6be

bubmuoreka [JOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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17

18

19

20

21

22

23

(anTpormorenes)

JBuxymmue cuibl (pakTopsl)
aHTPOIIOreHe3a

OCHOBHBIE CTaJINU DBOJIFOIUNA
YelloBeKa

UYenoseueckue pacel U
MIPUPO/IHBIE a/lalTAl[MH YeI0BeKa

Peseprubrit ypok. O600111eHIE TIO
TeMe «Bo3HUKHOBEHNE U
pa3BUTHE )XKU3HU Ha 3eMiie)»

DKOJIOTHS KaK HayKa

Cpensl oOuTanus u
9KOJIOTHYeCcKHe (DaKTOPbI

AbGuoTtndeckue (HakTopsl.
JlaGopaTtopHas pabota Ne 3.
«Mopdomnorudeckue
0COOCHHOCTH PACTCHUH U3
pa3HBIX MECT OOUTAHHUSIY.
JlaboparopHas pabota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYyCa)

buoTtnueckue pakropsl

0.5

https://m.edsoo.ru/863eac2c

bubmmoreka [{OK
https://m.edsoo.ru/863ead44

bu6moreka [IOK
https://m.edsoo.ru/863eaea2

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

bubnuoreka [JOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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26

27

28
29

30

31

32

33

DKOJIOTUYECKHE XapaKTEPUCTUKH

MMOMMYJIAIHH. HpaKTI/I‘-ICCKaﬂ
pabota Ne 2 «Iloncuér
IJIOTHOCTH MOMYJISILUNA pa3HBIX
BUJIOB PACTEHUI»

CooOmiecTBa OpraHu3MoB —
OMOILIEHO3

OKOJIOTHYECKUE CUCTEMBI
(aKOCHCTEMBI)

OCHOBHBIC TIOKa3aTeIIH
9KOCHUCTEMBI. DKOJIOTHYECKHE
nupamuel. CBOMCTBA
skocucteM. Cykueccust

HpI/IPO,Z[HBIe OKOCHCTEMBI
AHTpOHOFCHHI)IC O9KOCHCTEMBI

buocdepa — rinodanpHas
IKOCUCTEMA 3eMIIU

3aKOHOMEPHOCTH
CyliecTBOBaHMs Ouocdepsl

UYenoseuecTBo B buochepe
3emun

CocymiecTBoBaHM€E IPUPOABI U
4eJI0BEYeCTBA

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6moreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [JOK
https://m.edsoo.ru/863ebd16

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

Pesepubliit ypok. O600m1eHNE
34 teMbl «Coo011ecTa 1
JKOJIOTUYECKHAE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

2.5






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyornios A.M. u
np.; Hon penakmueit [laceunuka B.B. AkiimonepHoe o011ecTBo
«M3parenscTBO «IIpocBemieHne»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyorio A.M. u
np.; Hon penakmueit [laceunuka B.B. Akiimoneproe o011ecTBo

«HS,ZI&TGJILCTBO ((HpOCBGIIICHI/Ie»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChI

CETU UHTEPHET






