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[Tpu pa3paboTke MpOrpaMMbl MO OHOJIOTUM TEOPETUYECKYI0 OCHOBY IS
OTIpEe/ETICHUS] TMOAXO0I0B K (OPMHPOBAHHUIO COACPKAHMS y4eOHOro MpeaMeTa
«buonoruss» cocraBwin: KoHuenrtyaiabHble Tnonoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA II€JIel, COJEp>KaHUs, pe3yJbTaTOB OOy4YeHUss H
TpeOOBAaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHHUKOB, TIOJIOKEHHSI 00 OOIINX TENIX U
NPUHIIMIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEIHETO
obmero o6pazoBanusi B Poccuiickoit deneparuu, a Takke TMOJOKEHUS O
cnenudurke 6uosoruu, €€ 3HaUeHUH B TTO3HAHUU JKUBOU MPUPOBI U 00eCTIeUeHUN
CYIIECTBOBAHMS YE€IOBEYECKOro oOmiecTBa. COrlacHO Ha3BaHHBIM TOJOXKCHHSIM,
OTIPEJICIICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuonoruum Aa€T mNpelacTaBleHHWE O IesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCA CPEJICTBAMHU
ydaeOHoro mpeamera «buonorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpelesiieHhe I0 pa3ienaM U Temaw,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh M3YUYEHUSI YUYEOHOr0 MaTeprayia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTEIbHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImUXCs.

B mnporpaMmvMe mo OuoioTMHM < TaKXKE YUYWTHIBAIOTCS TpPEeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pE3yJibTaTam
oOyueHuss B (GOPMHPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOM
JIEeATeIbHOCTH/YUeOHbIX JEeHCTBUI OO0YydYarolIuXxcsi MO OCBOCHHUIO COJEp KaHUs
OMOJOrNYeCKOro 00pa3OBaHMS.

B mporpamme mo 6uonorun (10—11 ximaccel, 6a30BbI YPOBEHB) peaM30BaH
NPUHIMI TPEEMCTBEHHOCTH B HW3Y4YEHUU OWOJIOTMM, Oyiarojapss 4yemy B HeW
MPOCMATPUBACTCS HANPABJICHHOCTh HA pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PECHHS,  IIEHHOCTHBIX
OpHEHTAIMN JIMYHOCTH, YKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUN O 3J0POBOM
oOpa3e KM3HM M OEpEeKHBIM OTHOIICHHMEM K OKpYKarolleil MpUpOAHOU cpeje.
[TosTomy Hapsigy ¢ M3ydeHHEM OOIIEOMOIOTHYEeCKUX TEOpUH, a TakKe 3HAHHUHA O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YyAEJIEHO BHUMAaHUE HCIIOIh30BAHUIO
MOJTyYEHHBIX 3HAHUM B TTOBCEAHEBHOM MKU3HU JJI PEIICHUS MPUKIAJIHBIX 33/1a4, B
TOM YHuCie: MPOPUIAKTHKN HACIIEJACTBEHHBIX 3a00JeBaHUI ueIOBEeKa, MEIUKO-
TCeHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
LEJIeCO00Pa3HOro TMOBEACHUS B OKpYXKaloIIed MNPUPOJHONW Cpele, aHaiusa
BJIMSIHUSL XO3SIMCTBEHHOM NIE€ATEIbHOCTH YEJOBEKa HA COCTOSHUE TPHUPOAHBIX U
HCKYCCTBEHHBIX 2KOCUCTEM. Y CHIICHHE BHUMAHUS K TIPUKJIAHON HAMPABICHHOCTH
yaeOHOTrO mpenmMera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs
YCJIOBHM TSI PEIICHHS OJHOM M3 aKTyaJbHBIX 3a7a4 MIKOJIHHOTO OMOJIOTHYECKOTO



oOpa3oBaHus, KOTOpass mpeanonaraeT (OpMHUPOBaHHE Y  OOyYarOIIMXCS
CIIOCOOHOCTH aIalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BHBAIOILIETOCS
COBPEMEHHOT'O MHpA.

buonorns Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHs 3aHUMAET BAKHOE
mecto. OHa oOecrieunBaeT (QopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTEIIbHBIX TPU3HAKaX — YPOBHEBOW OpraHM3aIliid W SBOJIOIHH, CO3MaéT
YCIIOBHSI  JUJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOIBI,  (POPMUPOBAHUS
(GyHKIIMOHATBHOM T'PAaMOTHOCTH, HABBIKOB 370pOBOTO M Oe3o0macHoro obpasa
’KU3HU, YKOJIOTMUYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHUS K KMBOU TIPUPOE
1 YEIIOBEKY.

Bbonpioe 3HaueHHe OMOIOTHST UMEET TAK)Ke JIJISl PEIICHUS] BOCTIUTATEIIBHBIX U
pa3BHBAIOIIMX  3aJad  cpemHero  oOmero  oOpa3oBaHMs,  COIMAIA3AIUU
oOyuaromuxcs. M3ydyenune 6uonorud odecrnednBaeT yciaoBus st (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMH OWOJOTHYECKUX 3HAHUH C
MPEICTABIICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3BaHHbIE TMOJOXKEHHS O MpPEIHA3HAYCHUH Y4YEOHOro MpeameTa
«buomorusiy COCTaBMIM OCHOBY JUIS ONPEICICHUS IIOJXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHMIO €r0 COACp)KaHWsA, TMPEACTABICHHOTO B IporpaMme IIo
Ononoruu.

Ot60p copepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIICCTBJIEH C TMO3WUIHUHA KYJIBTYPOCOOOPA3HOTO TOJX0JIa, B COOTBETCTBHH C
KOTOPBIM OO0yYaroImuecs: TOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMPECIAIONME aJeKBATHOE TOBEIACHHE
4eJioBeKa B OKpYXKalolled MpUpOJHON cpene, BOCTPeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUUYECKOU aesaTenpbHOCTH. Ocoboe MeCcTO B ATOM cHUCTeMe 3HAHUHN
3aHUMAIOT JJIEMEHTHI COJIEP KaHMs, KOTOPBIE CITy>KaT OCHOBOH JyIsi (hOPMHUPOBAHHUS
MPEJCTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTUHE MHpa U
IEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OMOJOTMYECKOro 00pa30BAHMS.

CTpyKTypHUpOBaHUE COJAEpXKaHUSA YYEOHOrOo MaTepuaja B TPOrpaMMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TNPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTIMYUTENILHBIX OCOOCHHOCTSIX >KUBOU MPUPOBI, O €€ YPOBHEBON OpraHHU3alluu U
ABOJTIOITMHU. B COOTBETCTBUHU C 3TUM B CTPYKTYpe y4eOHOTO npeameTa «bruosrorusy»
BEIJICIICHBI CIICAYIOIINE COAepKaTeabHbie TUHUU: «buomorus kak Hayka. MeTo bl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosormueckas cucrema», «Opranm3m Kak
Oouonornyeckas cucremay, «CucteMa U MHOTrooOpazue OpraHH4YEeCKOTO MHpay,
«OBOJTFOIHUS KUBOHM MPUPOIBD), « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



[ens m3yuenus yueOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHNE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX NEWCTBHM B OTHOIIEHWHW OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JoctiwxkeHue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUMBAETCSI PEIICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOEHUE OOYYaIONIUMHUCS CUCTEMbl 3HAHUU O OUOIOTUYECKUX TEOPHUsIX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBujaxX, CIy>KaluX OCHOBOM
JUist GOpMHUPOBAHUSI TIPENICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJlaX HAy4YHOr0 MO3HAHMS, CTPOCHHH, MHOTOOOpAa3uu U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIIMH, BBIIAIOIINXCS OTKPBHITUIX M COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIlECCe aHajiu3a JaHHBIX O MyTAX Pa3BUTUA B
OWONIOTUY HAYYHBIX B3IJBIIOB, WACH M MOIXOI0B K W3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIlNy;

CTAaHOBJICHHE Yy OOydYarommxcss oOmel KyJIbTypbl, (YHKIIMOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OICHUBATH SBJICHUS OKPYIKAIOIIETO
MHUpa JKHBOW TPUPOALI HA OCHOBAHWM 3HAHWUW M OIBITA, IMOJYYECHHBIX NIPH
HM3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JCITCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TTO3HAHHS UYEJOBEKOM >KHBOMU
PUPOBI, HEOOXOAUMOCTH OEPEKHOIO OTHOIICHUS K HEM, COOMIOCHUS AITUUECKUX
HOPM IIPH TIPOBEICHUN OMOJIOTHYECKHUX UCCIICIOBAHHMM;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW MJIA TIOBBIINICHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYPHI, 171 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OIICHKH TOCJIC/ICTBUN CBOEH JESATEILHOCTH IO OTHOIIEHUIO K OKPY KaIOIIEeH cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero o6miero oOpaszoBanusi «buonorus», uzyuyaemasi Ha
0a30BOM YpOBHE, SBJISICTCS 00S3aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MpPeAMETHOMN 00nacTn «ECTeCTBEHHO-HAYYHBIE TPEAMETHD.

Jlnst u3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHMs
orBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henenmwo), B 11 kmacce — 34
yaca (1 gac B HeemIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruun B (OpPMHUPOBAHUM COBPEMEHHOM HAyyHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW PUPOJIBI (HAOII0/IEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuKaius, MOJECTUPOBAHKUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabmuie! 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pazIWYHBIX METOJIOB MpPH
W3Y4YCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMS.

JXKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKu ), OMoCEpHBIi.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HI», «YPOBHH OpraHU3alldN
KUBOU IPUPOIBD).

O6opynoBanue: moaenb Mojiekyiasl JJHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEPAIbHBIX BeleCTB B KieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnmble ¥ 3aMEHUMbIE aMUHOKHCIOThI. AMUHOKUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIepBUYHAS, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
byHKIMHN OEIKOB.



depmeHTHl — Owosormdeckue Kartanusatopel. CTpoeHme (epmenTa:
aKTUBHBIA IeHTp, cyOcTpartHas crneuuduunocts. Kodepmentsl. ButamuHsbl.
OTnnunsa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  AE30KCUpHO03a),
aucaxapuipl  (caxapo3a, JaKTo3a) M NoJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qochomunuasl, crepouabl. ['mapodubHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

Hykneunossie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIHUH.

[utonorusa — Hayka o kierke. Knerounas teopust — mpuMep B3anMOAECHCTBUS
ujei 1 paKToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHass »kuBas cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapykHasi memOpana, mojekyisl JIHK kak renernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunbel KJIETOK: »yKapuoOTHYeCKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Kinerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHBI.
[Ipoucxoxknenne MUTOXOHApUM W TutacTuia. Bunel mnmactun. HememOpanubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, UEHTPUOJU, PECHUYKH,
KIyTUKH. OYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue aapa: sijaepHas 000JouKa,
KapuoIlUIa3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHue XMMHUYECKUX JJEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuter u cxemsbl: «llepuoamdeckas TabnHIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIEKYJIbI BOJIbI», «buocunTes 0enkay, « CTpoeHUue MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmentay, «Hykmennossie kucinotel. JJHK», «CTpoeHne MOIEKYIIbI



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIeTKn», « YTIIeBOAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEICHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGopatropnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl)y.

Jlabopatopnas pabota Ne 2. «M3ydeHue CTpoeHHsS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTEepUU IMOJ MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIISALINS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHUH
MeTaboIu3Ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTeporpodHbid. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (oTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a IS KU3HH
Ha 3emuie. BiusiHue yciioBuid cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HH Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciiersieHue BelIecTB, BbIACICHUE U
aKKyMYJMpPOBAaHME DSHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KuciopogHoe oOKucieHHe, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [enermyeckas wunpopmauus u JHK.
Peanuzauust reHetmueckoil mHopmanum B KieTKe. ['€HETHYEeCKHMH KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHoOkucior. Pons pubGocom B
OonocuHTe3e Oenka.

Hekinerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbiTust Bupycon (/. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS © JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, >KUBOTHBIX U YEJIOBEKA, BBI3IBAEMBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BUY) — Bo3Oynurens CIIN/da.



OOpatHas ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza. Ilpodumaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nutanusy, «Metabonuzm», «MHUTOXOHAPHS,
«HepreTudeckuii oomen», «Ximopormiacty, «PotocunTes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHHE reHay, «CuHTe3 Oenkay, «I 'eHeTuuecKuid Kooy,
«Bupyce», «bakrepuodarn», «CtpoeHne u xu3HeHHbIM 1nukia Bupyca CIIW/a,
Oaktepuodaray, «Pemmukamms JJTHK.

Oo6opynoBanue: monaenu-anummkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii muki, Wik >KU3HEHHBIM IMKJI KiIeTkd. MHTepdaza m MuUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Permnukanus — peakiuss MaTpuyHOTO
cunteza JIHK. Crtpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli M TalVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[{uTosiornueckne OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Craaum muto3a. IIporecchl, npoucxoadimne Ha
Pa3HbIX CTAAUIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas TuOENb KIETKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Gecrionoro
Pa3MHOKEHUS: [JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIIMYUS OT O€CIIOIO0TO.

Meito3. Craguu meiiosza. [Ipoueccel, mpoucxoasuye Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrMYeckuid CMBICT H
3HAYEHHUE MEN03a.

['ameTtoreHes — mporecc 0O0pa3oBaHUSI TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBeie xemne3pl: CEMEHHUKH M AUYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, SWUIIEKJIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SUNEKIETOK M crepMaTo3ounoB. OImIog0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOPHOHAIbHOE  pa3BHUTHE
(3MOpuorenes). Jrtanbl SMOPHOHATIBLHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOieHne, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THITBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsaMmoe (JIMuuHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmumer u cxeMbl: «®@oOpMbI Pa3MHOXKEHHS OPTaHU3MOBY», «J[BolHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kinerku Oaxktepuily, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounwrii nmukim», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe U HenpsiIMOE pa3BUTHEY», «I 'amMeToreHe3 y MIIEKOMUTAIONIUX U
4yeJ0BeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOMUTAIOIIETO», «SHIEKIeTKa MIEKOomUTaromero», «Kapuokunes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIeTku», MOJelb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaGmiomenme MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpenapaTaxy».

JlaGoparopuas pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh U N3MEHYHUBOCTh OPraHU3MOB.

IIpenmert u 3a1aun reHeTUKU. VIicTopusi pa3BuTusa reHeTUKku. Posib iutosoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHUKH. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKU (TUOPHUAOIOTHUUYECKUN,
IUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHsTHus. ['eHeTndeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE . Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokosjeHud. [IpaBuno AOMUHUpOBaHHUS. 3aKOH paACUICIUICHUS MPU3HAKOB.
I'unoresa ynctoTel raMeT. [1oHOE ¥ HEeMOJHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUSI.
AHanuzupytoliee ckpenBanme. Vcnoiab30BaHue aHATU3UPYIOLIET0 CKPELMBaHUs
JUISL OTIPEIeTICHUsI TEHOTHITa OCOOH.

CueruieHHOEe  HaclieioBaHWe mpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO FeHOB. HapynieHne cuerieHus reHOB B Pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. [ eHeTuYecKre KapThl.



I'enetnka mosia. XpoMOCOMHOE ONPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCcOMBI. ['oMorameTrHble M Te€TeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl HK3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAITMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIi psaj ¥ BapuallioHHas KprBasi.
Hopma peakumu npusHaka. KonmyecTBEHHbIE MU KAYECTBEHHbBIC MPU3HAKA U HUX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 U TOJOBOM MpollecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHUYHUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTtareHubie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM nu3menunBoctyd H. 1. BaBusosa.

BuesanepHast HaCiI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKA: TeHeaIOTHYCCKUM, OMM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
MTOJJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUMMPOBAHUE, B TOM YHCJIE€ C IMOMOIIBIO
[T11P-anamm3a. HacmencTtBenHble 3a00jicBaHMS 4YeJOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIC KiIETKU. IIpUHITUIIBI
3JI0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKA U JICUCHHUS T€HETUUECKUX
Oone3Hel. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE MEIUITUHCKOM
TE€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

TaOmumpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE UM €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJIEHUS W €ro IMTOreHeTH4ecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehos3y,
«B3aumMoznencTeue alIeNbHBIX T'€HOB», «l'€eHeTHMdecKkne KapThl pacTEHUH,
JKUBOTHBIX W 4eloBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacleIO0BaHUs,
CUEIUICHHOTO ¢ TmoJioM», «KapuoTumnbl dYenoBeKa W IKUBOTHBIX», «Buibl
U3MEHYUBOCTHY, «MoaudukamonHas HW3MEHYUBOCTHY, «HaciemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

OOGopynoBaHue: MOJEIU-ANIIIMKAIA «MOHOTHOPUIHOE CKPEITUBAHKECY,
«HenomHoe nmoMuHMpoBaHue», «JurubpuaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKOIN W Mukporpenapar «Jlpozoduna» (HOpMmMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuii «I opox mOCeBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBONY.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTauuil y Apo30(uiabl HA TOTOBBIX
MHKpOITpENapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHHE U aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpoIlecC. 3apoKJACHUE CEIEKIMU U JTOMECTUKALIUS.
VYuyenue H. W. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS H MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMA. MacCOBBI U MHANBUAYATbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUH U KUBOTHBIX. OILIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE 4YUCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — AyTOPHJIMHT.
Otnanéunas tulOpuamsanus W e€ ycnexu. VICKyCCTBEHHBIA MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJ0B. JIOCTMIKEHHSI CENEKIMU PACTEeHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WH)KEHEpHUA. OTallbl
co3manusi pexombObunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodbrmembl. MO  —  reHeruuyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /. Kapneuenko, M. O.
NBanHoB.

Tabnauubr u cxembl: kKapta «LIeHTpbI MPOUCXOXKAECHHUSA U MHOTOOOpa3us
KyJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «OtnanéHnas ruopuauzanusy, «Padotsl akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTB OHOTEXHOJOTUM», «KileTouHblE KYJIbTYypbl H
KJIIOHHpOBaHHE», «KOHCTpynpoBaHUE U IIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TIOA0B U KOPHEIION0B AUKUX (GOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIICTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WIM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPHH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouosnoruu. BiusHue 5BONIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 2BOMOIMU. [laneoHTONMOTMUECKHE: TMOCIENOBATEIBHOCTD
MOSIBJIGHUST BHUJOB B TMAJICOHTOJIOTMYECKON JIETOMHMCH, NEPEXOIHBbIE (DOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3inuusi 3MOPUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aAHAJIOTHYHbIE,
PYIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonimonHass teopust Y. [lapBuHa. I[lpeanochuiku BO3HUKHOBEHMS
JapBUHU3MA. J[BMXKyIIME CHJIbI 3BONIOUMU BHAOB 1O JlapBHHY (M30BITOYHOE
pPa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEAEIEHHAas U3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boitouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpoasosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJTIOLUH.

JBrkymue cuibl ((hakTophl) SBOIIONMK BUIIOB B MPUPOJE. MyTallMOHHBIH
npolecc ¥ KOMOWHATHMBHAs W3MEHYMBOCTH. llomymnsiimoHHBIE BOJHBI U Aperd
reHoB. M3ossuus u Murparus.

EctectBennblii 0oTO0p — HampaBisitomuii  ¢aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodIOUUU. [Ipumepsl
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl ¥ UIMOAAANTALIIH.

Bun wu Bugoo6pazoBanme. Kpurtepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IKOJIOTHYECKOE.

MakpoosBomonusi. DopMbl  3BOJMIONUM:  (UIETHYECKAs, JTUBEPreHTHAs,
KOHBEpIreHTHasi, napajuiesbHas. HeoOpaTtuMocTh 3BONIOLUY.

[IponcxoxaeHne OT HeCHeHUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. AIanTUBHAS padaliysl.

JdeMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuup! u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOprOBI  3a
cyiecTBoBanue», «EctecTBeHHBI 0TOOP», «MHOTO0OOpa3re COPTOB pacTEHU»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTammonHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauusy,
«/IBmxymue cunbel sBomoounun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «bopsba 3a cymectBoBaHue», «IIpucmnoco0iIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0Op IJIONOB M CeMsAH, KoyueKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJIICHUN Y
JKUBOTHBIX», MOJIeIb «OCHOBHBIE HANpPaBJIEHHUS SBOJIOLUNY», 00bEMHA MOJEITb
«CTpoeHue TOJI0BHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHU», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BiIaxHble Ipenapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLIIKW», MUKpomnpenapaT «/po3oduna» (Hopma, mytanuu (opMbl KpbUIBEB U
OKpPAcKH Tena).

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUUECKOMY
KPUTEPHUIO).

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emJie.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM XKWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0OHOreHe3 W MaHCHepMHs. XUMUYECKas
ABOMIOLMS. AOHMOT€HHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOM 3BoJOIMU. HadanbHbie 3Tamsl
ouonoruueckoi sBosronuu. I'unoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIECTKH. [lepBble KIETKHM M HX DSBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxei. Apxeiickas u
nmpotepo3oiickas dpbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ckas 3pa u €€ neproIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3o0Mckass »pa W €€ TMepuoAbl: MAJECOTCHOBBIA, HEOTC€HOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KJIMMaTa W TeoJIoTHYeCKuX mpoieccoB. OCHOBHBIE 3TaIlb
HBOJIIOIIUU PACTUTENILHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUdl U
KUBOTHBIX. [losiBNIEHHE, paclBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYECKOrO0 MHUpa KaK OTpaxeHwe »3Bomouud. OCHOBHbIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBoJIIOIMS YeNIOBEeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHui o
MIPOUCXOXKJIEHUU uYeJoBeka. Meroabsl H3yudeHus aHTpornorenesa. CxonactBa u
pasnuy4Ms 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cwibl  (axTopsrn) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYUBOCTb UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbI o00pa3 KHU3HHU,
W3TOTOBIIEHUE OPYJUH TpyJa, MbIIUICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UeraoBeK
yMenbld, YenoBek mnpsmoxoasmmn, YenoBek HeaHIAEpTaNbCKhM, YeoBek
pasymHbIil. Haxoakum HCKOMaeMbIX OCTATKOB, BpEMsI CYLIECTBOBaHHUs, O00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpajiougHasi  (PKBaTOpuaibHas),  MOHIOJIOHIHAS
(a3maTcko-amepukanckas).  YepTsl  MPUCIOCOONEHHOCTH  MpeACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSM CYIECTBOBaHMS. EJMHCTBO uenoBedYeCKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. M. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnmkHOBeHne COJIHEUHON CHCTEMBI», «Pa3Butune
opraHuyeckoro wmupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHUX 4YEPT CTPOCHHUS YEJIOBEKA U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YENOBEKay», «llpeBHenmue moam», «pesHue moan», «llepBbie
COBPEMEHHBIE JTIOJIN», «HeT0BEYECKHUE PACHD».

O6opynoBanue:  Mymsiku — «I[lpoucxoxxaenne — dvenoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTaiablla, KPOMaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUi TEpBOOBITHOTO 4YelIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TreoxpoHoJOTHMYecKass TaOnuia, Kouiekius «DopMbl
COXPaHHOCTH UCKOIIAEMbIX )KUBOTHBIX M PACTEHUIY.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[Ipaktuueckast padota Ne 1. «3ydeHne UCKOMAaeMbIX OCTATKOB PACTCHUN H
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIMUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpY:Kalas cpeaa.

DKoJorus Kak Hayka. 3afadyd ¥ pa3fenbl 3KOJO0ruu. MeTobl 3K0JIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[YyIIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHA.

Okonornyeckue (akrtopel. Krnaccupukanuss >SKOJOTHYECKHX (PAKTOPOB:
abuoTHueckue, OMOTHYECKHME W aHTpONOreHHble. JlecTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOluoTtnueckue (hakTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust OpraHu3MoOB K  JIEWCTBHIO  AOMOTHYECKHX  (DaKTOPOB.
buonornueckue puTMmsl.

buotnueckue (bakTopHI. Bunnl OMOTHYECKUX B3aUMOIEICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYSCKHX B3aUMOACHCTBHM ISl CYIICCTBOBAHHS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEPUCTUKU nNomyisiuuud. OCHOBHBIE MOKa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMyka 4uCI€HHOCTH MOIYJISIUN U €€ peryJsauusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUs
opranu3zMoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYJISuU UHGY30puu-Tyhenbku», «lluiessie nemnmy.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlabGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaHH.

JlabopatopHas pabota Ne 4. «BrnusHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrnueckas padora Ne 2. «IloacyéTr mIOTHOCTH NOMyISIUUN pa3HbIX BUIOB
PaCTEHUID.

Tema 4. Coo01recTBa 1 YKOJOrH4ecKHe CHCTEMBI.

CooOmectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHaHTbl. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe u
ouoreoneHoze. DOyHKIIMOHANbHBIE KOMIIOHEHTBl 3KOCHCTEMbI: TPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BELIECTB M MOTOK YHEPTUH B HKOCHUCTEME.
Tpoduueckue (mumieBble) YpOBHM 5JKOCHCTeMbl. [luieBble Ilemd W CETH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTHE. CyKIECCHsl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHWHOIO
WM IIMPOKOJIMCTBEHHOIO JIEca.

AHTpONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBIL.  YPOOIKOCHCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM B YPOOIKOCHCTEM.

buopasznooOpaszue kak Qakrtop ycTounBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYEeCKOro pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPyKTypa
ounocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
ro0abHOM 3KocHCTeMbl. J[MHaMuuyeckoe paBHOBECHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BenIeCTB 1 OMOr€OXMMHYECKHUE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpoINOreHHbie U3MEeHEeHus B Ouocdepe.
['mobGanbHbIE 5KOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOBI u YEJI0BEYECTBA. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa ycTowunBoctu 6mocdepbl. OCHOBA parmOHAIBHOTO
YOpaBJICHUS] TPUPOJHBIMU pecypcaMud M HX UCIHOJIb30oBaHUE. JlOCTHXKEeHUs
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuer u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nuraHus», «IKOJOTMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuomneHno3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JICUCTBUS Ha mpupoay», «BaxkHeillnne HCTOYHUKH
3arpsi3HEHHs] BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelIash COCTaBIISAIOIIAS
onochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiil 3¢ dexT», «DakTopsl
pPaOAaKTUBHOTO 3arps3HeHust Owmocdepr», «OOmas crTpykrypa Ouochepsn,
«PacnpocTpanenue xku3HU B Ouocdepe», «O30HOBBIM 3KpaH OuOCPeEpH»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpoae».

O6opynoBanue: Mopelb-amInkanus «Tunuuable OHOLEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KOJIeKIIUM «buorienosy, «Bpeaurenn BaxHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TrepOapuu M KOJJICKIIMM pAcTeHUH W
KUBOTHBIX, PUHAICKAIINE K Pa3HbIM SKOJOTHMUYECKHUM TPYyIIaM OJHOIO BHUJA,



Kpacnas xuura Poccuiickoit ®Denepanmu, n300pakeHUs OXpaHSEMBIX BHUJIOB
PACTEHHI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOITMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHMUS K pe3yjbTaTaM
OCBOCHHUs OOy4YaloIMMHUCSA TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNHMYHOCTHBIX PE3YJBTATOB OCBOECHUS IpenmMera «buonorus»
BBIJICJICHBI CIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IrpaXJaHCKON MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENIeHNI0, HaJlu4yue MOTHBalMM K  OOydeHHio  OHOJoruw,
[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTMYECKOrO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOCHUA Npeamera «buonorus» mocturatorcs B
CIMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIbHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI MW CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PpAa3BUTUA BHYTPECHHEHM IMIO3UMLUHMM JIMYHOCTH, M[ATPUOTU3MA,
YBAKEHMS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TpyAa U CTApLIEMY IMOKOJICHHIO,
B3aMMHOI'0 YBa)XKCHHS, OEPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACJIECIUI0 U
TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon Penepainuu, npupoae u
OKPY’KaloIIen Cpeie.

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS YyuyeOHoro mnpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM EHHOCTSIM POCCHUMCKOTO OOIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONbITa U OMNbITA JCATEIBHOCTH B IMPOLIECCE peanu3alid OCHOBHBIX HANpPaBICHUI
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPABOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIbHOCTH TIPU CO3AaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM I10JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIICHUS K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY HapOJAy, YyBCTBA OTBETCTBEHHOCTH IIE€pe.
Ponunoil, ropmoctu 3a CBOW Kpaul, cBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K ITPUPOJHOMY HACJIEIUIO U MAMATHUKAM IPUPOJIBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHHUS OWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYHUBOTO Oy IyLIETO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMUTENSAM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYyda, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE 3MOIIMOHATBHOTO BO3/ICHCTBUS )KMUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4ns:

NMOHMMAHUE W peaju3alus 370poBOro U 0Oe3omacHoro obpas3a >KU3HU
(3mopoBoe  mUTaHUE, COOJIOJICHWE TUTHEHUYECKUX TMpaBUiI U HOPM,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUW U OTAbIXa, peryjsapHas Qu3ndecKas
aKTUBHOCTBH), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE IIEHHOCTH TMPAaBWUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHUE TOCIEICTBUI M HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeONeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPYZy, OCO3HAHUE EHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATh TaKylO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpOoPECCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccudn ©  Pealru30BHIBATH
COOCTBEHHbIE KU3HECHHbIE TUTAHBL;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMUSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOTUYECKOW KyJNbTYphl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUU ISt
OKPY KaloIleh Cpeibl;

OCO3HAaHME TI00ATBHOrO XapakTepa 3KOJOTMYECKHX HpoOieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMSI W YMEHHUS TIPU PEIICHUH TMpPoOJieM, CBSI3aHHBIX C PAIMOHAJIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/IGHHE  TpaBWJ  TMOBEACHUS B MPUPOJIE,
HaIlpaBJI€HHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
MPUPOIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPUSTHBIE 3KOJIOTHYECKHE
MOCJIEICTBUSA MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OMbITA NEeATEeNbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLUAIBbHOU
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JAEATEIbHOCTU IKOJIOTUUECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYKaroleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa W
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEN M pEIICHUU MpodsieM
COXPaHEHHMS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTHMH ISl COBPEMEHHOUN IUBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MYTEeW BHIXOJA U3 III00AbHBIX IKOJIOTUYECKUX MPOoOIeM U
oOecrieueHus: mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIllMOHAIBLHOMY
WCIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHU OMOJOTMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMO
IPU U3y4EeHUU OMOJIOTHH;

MMOHUMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUpPa U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HayyHbIX (AKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYUYEHHUsI TOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OHMOJIOTMYECKHWE 3HAHUA IS
pelIeHHs MPOOJIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO M UCCIIEI0BATENBCKYIO ICSITEILHOCTh HHINBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OUOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus»
BKJIIOYAIOT: 3HA4YMMble 17 (OPMHUPOBAHUS MHPOBO33PEHUSI OOyHaronIuXcs
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKaIOIIUE
LEJOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B TMO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SIBIICHHE, MPOIIECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClIeIOBaHUE,  HAOIIOJICHWE,  HW3MEpPEHHe,  JKCIEPUMEHT H  JIPYTHX),
YHUBEpCAJIbHbIE ydeOHble JeicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), 00ecCIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOW KOMIETEHIIMM O0O0ydYarouuxcsi, CIOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICHCTBUS B
MMO3HABATEIILHON M COLIMATIBHOM MPAKTUKE.

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBiagenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOSITeILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, KilacCcupUKaIMK, 0000IIEHNS), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUU (BBIACISTh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMHU MOHSITUSIMH);

ONpEeNeNATh LEeNu JACSTEIbHOCTH, 3aJaBasl IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACSATEIbHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUs (PAKTOB U SIBJICHUU
YKUBOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC CpelcTBa JUISt MIPEJCTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTblBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHajinu3a MUMEKUIUXCS
MaTepHaJIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  peajbHOrO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e MCCIeI0BATEIbCKUE TeHCTBHUA:

BJIAJIeTh HABbIKAMH Y4E€OHO-UCCIEA0BATEIbCKON M TPOEKTHOU I€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIe BUJbI JESITEIBHOCTH IO TMOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETalnH, NPeoOpPa30BAHMI0 W MPUMEHEHHUIO B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIA TUI MBIIUIEHUS, BIaJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTb apryMEHThI IS JI0OKa3aTelibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IIOJYYEHHbIE B XOJA€ pELIECHUs 3aJa4yd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBIISTh LEJICHANPABICHHBIA IMOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JENCTBUS B MPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00IacTH
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIaCTEN;

BBbIIBUTaTh HOBBIE WJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEILEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHAIM3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUOB U (OPM TIPEICTABICHUS, KPUTHIECKH OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHSTh Pa3IMYHbIC METOJIbI MPH TOUCKE U
otbope Ouonornueckoi MHGOpMalUM, HEOOXOIUMOW JJIsl BBIMOJHEHUS! YU4eOHBIX
3anay;

npUOOpeTaTh OMBIT MCHOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIOJIb30BaHUS Pa3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMAIbHYIO  GOpMYy  TPEACTABICHHUS
ounosornuyeckor nHPopMaruu (cxemsl, rpaduKy, JUarpamMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpPEACTBAa Tpu paboTe C
Ononornyeckor WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMYJibl, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  DPACTO3HaBaHWA W 3alUThl  WHGOOpMAIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BeeX cepax >KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyX/IaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS IpeTaraeMoi
3a/lay, YIYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JAaJiora Wiy JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyIupOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHNN y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JEHCTBUM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTbH MU
KOOPAWUHUPOBATh JEUCTBUS MO €€ NOCTHKEHHIO: COCTaBJIATH IUIAH JEHCTBUH,
pacnpenensiTh poiv ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXKIOTO Y4YaCTHUKA KOMaHAbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh WJEW C TO3UMLUUU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJI BBIABICHUS HOpoOJieM U HUX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KMUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIESITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4u B 00pa3oBaTEILHOMN
JEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIaH pEIIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUIA;

JIaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOM 3pyAHLHH B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJ€Th HABBIKAMM  TIO3HABATENIBHOM  peduieKCMM Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pPEQIIEKCUU Il OUEHKH CUTYalMH, BbIOOpa
BEPHOT'O PEIIEHUS;

YMETh OILICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEeATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTbl APYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYrUX HA OIIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTrOro YeIOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieluduyeckue st yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN M0 OCBOCHUIO, MHTEPIIPETALIMHN U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU IO MOJYYCHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTYyaIUsX, a TAKKE B PEaIbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEACTABIIECHBI 10 FOJIaM 00yUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsS ydeOHoro npeamera «buomorus» ¢ 10
KJlacce NOJKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTUHBI MUPa M HAYYHOIO MHUPOBO33PEHHS, O BKIAAEC POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA ISl PELICHMS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJIEpKaHUE OMOJIOIMYECKUX TEPMUHOB WU TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEUIECTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOpPETyJIsIs), YPOBHEBAsT OpPraHU3aIMs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTUYECKUE TeopuH (KIETOYHasi, XPOMOCOMHal,
MyTallMOHHAsI, IIEHTpajibHAsg JIOrMa MOJIKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyenus (0 LeHTpax MHOroo0Opasus u
MPOUCXOXKCHUS KyJbTypHbIX pacteHuid H. V. BaBuiiosa), onpenensts rpaHullbl
MX IMIPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIJaMU HAYYHOTO MO3HAHUS B OMOJOTUU: HAOTIO/IEHUE U
OMMUCAHUE UBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IPOBEIICHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TMIIOTE3bl,  BBISIBICHHE
3aBUCHUMOCTH MEXAY HCCIEAyEeMbIMH BEIMYUHAMHU, OOBSICHEHHE TOJYyYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHATHH, TEOPUN W 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJENATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB M NPEBpAIICHUS SHEPruu B KIeTKe, (OTOCUHTE3a,
IJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJBLHOTO pPa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE NMPUMEHATh MOJyUYEHHBbIC 3HAHUS Al OOBACHEHUS OMOJOTHYECKHX
MIPOLIECCOB U SIBJICHUH, JUJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C LEJIbl0 oOecrieueHHsi O€30MaCHOCTU CBOEr0 3/0POBbS U 3JI0POBbS
OKPYKAIOLUX JIOAEH, COOMI0IEHNsT HOPM IPAMOTHOTIO MOBEJICHUS B OKPYIKaIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonmorun OMOTEXHONOTUIH i PaldOHAIBHOTO
MPUPOAOTIONH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHblE TE€HETUYECKUE 33Jaud Ha MOHO- H
JUTUOPUIHOE CKpellMBaHUE, CLEIUICHHOE HacleOBaHHE, COCTaBJISATh CXEMBbI
MOHOTHOPHUIHOTO CKpPEIIMBAHMS JJIA MPECKa3aHusl HACIeIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTUYECKHUe padoThl, COOMIOAATH
npaBuiIa mpu pabote ¢ yueOHBIM U Ja00paTOPHEIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UICTOYHUKOB (CpeAcTBa MaccOBOW MH(OpMaLUU, HAYYHO-MOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIIEe0OBaHUII B OuoJOrum,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[1aBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1ast 6uoJIornYecKkyt0 HHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh TOHITUIHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buosnorus» 6 11
K1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOM E€CTECTBEHHO-
HAyYHOM KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHUE OUOJNOTUH, (YHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pELIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OWUOJIOIMYECKUX TEPMHMHOB M TOHATHUM:
BU/I, TIOMYJISALIUS, TeHOGOH/I, IBOJIOLHNS, ABIXKYIIUE CUIIbI ((PAKTOPBI) IBOJIOINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa3oBaHUE, SKOJOTHYECKUE (PaKTOPBHI,



HPKOCHUCTEMA, MPOAYUEHTHI, KOHCYMEHTHI, PpPEAyLEHTbl, LENU M[UTAHUS,
HKOJIOTHYECKas upamua, OuoreoreHos, onocdepa;

yMEHUE Hu3Iarath OWOJIOTMYECKHME TeopuH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabieBoro cxoactsa K. M. Bbapa, uepenoBaHusi riaBHbBIX HAIpPaBICHUN H
nyteit aBomonuun A. H. CeseprioBa, yuenus o 6uocdepe B. . Bepnaackoro),
OTPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOr'O MMO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB M SIBJICHUI, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMUA BEJIMYUHAMHU, OOBICHEHUE IOJYUYECHHBIX
pPEe3yJbTAaTOB, UCIOJIL30BAHHBIX HAayYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJTYYE€HHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJIO0OpPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHSI HKOJOTHYECKUX (HAKTOPOB Ha OpPraHU3Mbl, MepeHoca
BEIIECTB M TOTOKAa JHEPrUM B DKOCUCTEMAaX, AHTPOTNOTCHHBIX HW3MEHEHUU B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEUIECTB M OHMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SBJICHUU, JUIS NIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HH C LENpl0 o0ecnedeHus: 0Oe30lacHOCTH CBOErO 3I0pPOBbS U 310POBbS
OKPYXKAIOIIUX JTIOJIEH, COOMIOIEHNS HOPM IPAaMOTHOTO TOBEJICHUS B OKPY KAIOIIEH
NPUPOIAHON cpeje, MOHMMAaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTUH VISl pAllMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1auH, COCTABISTh CXEMBbI
MEepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUs);

YMEHHUE BBINOJIHATh JIA0OpATOPHBIE M TpaKTUYeCKue padoThl, COOMIOAATH
npaBuiia Mpu paboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIEHHMBATh M HHTEPNPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIuU, HAyYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULHIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE IIMCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011128 6MOJIOTHYECKYI0 UH(POPMALIMIO U3 HECKOIbKUX HUCTOYHUKOB, IPAMOTHO
MCIOJIb30BaTh MOHITUIHBIN arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aesioB U TeM nudpoBbie
Ne i/ P KonrpoJubnsie | IIpakTrnyeckn (g )
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoTsbI e padoThbl
pecypchl
bubmnorexa [JOK
1 b 2 1 .
HOJIOTIT KaK HayKa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cCTEMEBI M NX OpraHU3aIHs 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUH COCTaB U CTPOECHUE KIETKH 8 1 bubmmorexa TTOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 FKM3HEICATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHMEe 1 HTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubnuoreka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTH M H3MEHUYUBOCTEH 2 15 bubmuoreka [JOK
OpPraHH3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
u 1 1
8 TOTOBAs KOHTPOILHAS padoTa https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 4



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

11 KIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3iesioB U TeM nudgpoBbie
Ne ni/m P KoHTposbHbI IIpakTH4eckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypchbl
Bbu6mmorexa [JOK
1
! IBOMOIMOHHAA GHONOrUS 10 ! https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHHE U pa3BUTHE KU3HU HA 9 1 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"u3Mbl 1 OKpYysKarolias cpeaa 5 1 bubmotera [JOK
p Py Has cpelt https://m.edsoo.ru/7f41cc74
Bbu6muoreka [JOK
4
Coo011ecTBa U YKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
1
. Hrorosas KoHTpOLHAA padoTa ! https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 2.5



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 KJIACC
Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcsl
bu6morexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ 161 TO3HAHUS KUBOM MPUPO/IBL.
[TpakTuueckas pabora No 1
«/cnonbp3oBaHue pa3IMuHbIX
2 METOAO0B MPU U3YUCHUU 1 0.5 bubmorexa [IOK
A p y ) https://m.eds00.1ru/863e6122
OMONOTHUYECKUX OOBEKTOBY
Hcnons3oBanue 000pya0BaHuUs
nabopatopuu « Releony
buonoruueckue cucTemsl, MPOIECChHI
3 1 UX U3yUYCHHE 1 1 bubmorexa [IOK
y https://m.eds00.ru/863e6564
BxonHas koHTposbHas paboTa
4 XHUMUYECKUI cocTaB KieTku. Boaa u | bu6mmoreka [{OK
MUHEpPAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 0enko 1
KA TaB 1 CTpoeHH TKOB https://m.edso0o0.1u/863e6b72
depMeHTH — OMOJIOTHYECKHE
KatanuzaTopsl. JlabopaTopHas
bubmuorexa [JOK
6 pabora Ne 1 «M3yuenue 1 0.5 1

KaTaJIMTHYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuIa3bl

https://m.edso00.ru/863e6b72



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

WJIM KaTajasbl)»
Hcnons3zoBanne 060pym0BaHMs
nabopatopun « Releony

bu6mmoreka [IOK
7 Yraesozpl. Jumu ! https://m.eds00.ru/863¢6870
bu6mmoreka [IOK
8 Hyxnenrosbie kucnorsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubmuorexa [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak menoctHas sxuBast
cuctema
CrpoeHue 3yKapruOTHUYECKON KIIETKH.
JlaGopaTtopHnast pabota No 2
«HM3ydeHne cTpoeHUs KIETOK
pacTeHuM, )KUBOTHBIX, TPHOOB 1 bubnmorexa [JOK
11 OakTepuil o] MUKPOCKOIIOM Ha 0.5 https://m.edsoo.ru/863e6ff0
TOTOBBIX MUKpOIIpeIaparax u ux https://m.edsoo.ru/863e716¢
OIHMCAaHUE»
Hcnonws3zoBanne 060pym0BaHMs
nabopatopun « Releony
bu6mmoreka [IOK
12 OOMeH BelecTB WK MeTaboIu3M hitps://m.cdsoo. /8637660
dorocuHTe3. XEeMOCHHTE3
13 Hcnons3zoBanue 060pym0BaHMs brbmmorexa OK
https://m.edsoo.ru/863e7c98
nabopatopun « Releony
. bubnuoteka [JOK
14 dHepreTueckuii oomen https://m.edsoo.ru/863e7aae
15 KuzneHnblit nuki kietku. Jlenenue 0.5 bu6mmorexa [IOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

kieTku. Mutos. JlabopaTopHas
paborta Ne 3 «Habmrogenue muto3a B
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MHKpOTIperapaTax»
Hcnonp3oBanue 000py0BaHUS
nabopatopun « Releony

https://m.edsoo.ru/863e7dc4

16 buocuures Oenka. Peakiusa bubmnoreka [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
bubmnoreka [IOK
1 T —
7 pasCIIIs — OHOCHHTES OenKa https://m.edsoo.ru/863e796e
13 Hexnerounsie hopMbl )KU3HH — bubmumorexa [IOK
BHUPYCHI https://m.edsoo0.ru/863e7540
bubmnoreka [IOK
19 @opMBbI pa3sMHOXKEHHS OPTAaHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831¢e
bubmuoreka [[OK
20 Meti
cnos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI010TBOPEHHE.
JlaGopartopnas pabota Ne 4 bubnuoreka [IOK
21 0.5
«3y4yeHune cTpoeHus MOJIOBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIIpenapaTax»
” WNHauBuyanbHOE pa3BUTHE bubnuorexa LIOK
OpraHH3MOB https://m.edsoo.ru/863e8436
” I'enernka — Hayka o bubmmorexa [JOK
HAacJIEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.eds00.ru/863e8612
24 3aKOHOMEPHOCTH HACIIEIOBAHMUS bubaunorexa IIOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

MpU3HAaKOB. MOHOTHOpHUIHOE
CKpeIMBaHHE

https://m.eds00.ru/863e8878

JurubpuaHoe ckpenyBaHue. 3aKOH

25 HE3aBHCHMOTI'0 HaclleJJOBaHUS bubmoreia HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas pabota

%6 No 5 «M3yuenue pe3ynbTaToB 0.5 bubnmorexa [JOK
MOHOTHOPHUIHOTO U TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBaHUs Y IPO30(HIIbI HA
TOTOBBIX MUKPOTIpETIapaTax»

7 I'enetuka nona. Hacnenosanue bubmuoreka [{OK
MPU3HAKOB, CLEIUIEHHBIX C [OJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
U3MEHYUBOCTh. JIabopaTopHas

78 pabota Ne 6. 3yueHue 0.5 bubnuorexa [IOK
MOIU(DUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

HacneacTBeHHas U3MEHUMBOCTbD.

29 JlaGopatopnas pabota Ne 7. 0.5 bubnuorexa [IOK
«AHanu3 MyTauui y 1po30¢puibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTMPETapaTax»

bu6nmmoreka [IOK
30 Penreriia enoneka https://m.edso0o.ru/863e8d78
O6o00m1eHue no reme
31 «HacnencTBeHHOCTh U U3MEHYMBOCTh

OpTraHu3MOB» Pemenue 3amaq



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK

32 Cenexums Kax Hayka u mpowece I https://m.edsoo.ru/863e¢9214

1 MeToabl U JOCTHIKEHUS CEJIEKIINT 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863¢9214
buotexHosorust Kak oTpacib

34 IIPOM3BOJICTBA 1 bubmorexa HOK

p A https://m.edsoo0.ru/863¢9336
Hrorosasi koHTpOBHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuyeckune | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchbl
1 DBOJIIOIUS M METOBI €€ H3yUCHUS 1 bubmoreia HOK
t s Y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeAcTaBIEeHUI 1 bubnuorexa [IOK
00 3BOJTIOITUH https://m.eds00.ru/863e9570
3 Bxomnast kouTpoapHas padorta 1 1
bu6mmoreka [IOK
3 M 1
HKPOIBOJIOLHA https://m.edso0.ru/863e9cle
[Tomymsimus Kak JIeMeHTapHast
€AVHUIIA BUA W SBOJIIOIIHH.
JlaGopaTopnas pabora Ne 1
4 «C aBpHeHEIe BI/Ip OB 10 1 0.5 bubmorexa [OK
P A ) https://m.edso00.ru/863e99¢6
MOP(}OIOTHUECKOMY KPUTEPHIO»
Hcnons3oBanue o00pya0BaHuUs
nabopatopuu « Releon
5 JBuxKyuue cuisl (31IeMEHTapHbIe 1 bubmuotexa [JOK
(bakTOpbI) SBONIOINH https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 0TO 1
CTECTBEHHIH OTO0D U €70 GOPMEI https://m.eds00.ru/863e9ed0
Pe3ynbrathl 3BOTIOIMN:
7 MIPUCIIOCOOICHHOCTh OPTAaHU3MOB U 1 0.5 bubmuorexa [IOK

BUJ000pazoBanue. JlaboparopHas
pabota No 2 «Onucanue

https://m.edso0.ru/863e9fde



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

NpUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
Hcnons3zoBanne 060py10BaHMS
naboparopun « Releony

Hamnpasnenus n mytu

Bbu6mmorexa [JOK

8
MaKpO3BOJIIOIAU https://m.edso00.ru/863e9cle
9 HeoOpaTMOCTh 3BOTIOIUH
10 Wcropust :xu3HU HA 3eMiie U METObI
€€ U3y4CHUS
1 ['unoTessl MPOUCX0XKACHUS KUZHU bubmuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButne xu3HM Ha 3emMIe 1o 3pam u bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOIOIUN
PaCTUTEIHHOTO M )KUBOTHOTO MHUpA.
[IpakTuueckas pa6ora Ne 1 bubmumorexa [IOK
13 0.5
«/3yueHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUICKLIUSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHU4YeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOIIONMS YeloBeKa (AaHTPOIIOTEHE3) bubmmorexa [IOK
t P https://m.edsoo.ru/863eac2c
JBwxymue cuibl ((hakTopsr) bubnuorexa [IOK
16
AHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOLUU
YyeJoBeKa
18 YemoBeyeCKHe pachl U IPUPOTHEIE Bbubauroreka IIOK



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e

ajalTanyuy 4C€JIOBCKa

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

19

O06o00mieHue o reme
«Bo3HnKHOBEHME U Pa3BUTHUC KU3HU
Ha 3emie» KonTponbHas paboTa

20

DKOJIOrus Kak HayKa

21

Cpenpl 0OMTaHUS U SKOJIOTUYECKHE
(baxTopsl

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

22

AbGuoTtndeckue haKkTOphI.
JlaGopaTopnas pabora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
pacTeHHi U3 pa3HbIX MeCT
obutanus». JlabopaTopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
Hcnonb3oBanue 060pya0BaHUs
nabopatopuu « Releon»

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/863eb10e

23

buotnyeckue pakTops

bu6nmmoreka [IOK
https://m.eds00.ru/863eb348

24

DKOJIOTUYECKHUE XapaKTEPUCTUKU
nomyssiiun. [Ipaktudeckas padora
Ne 2 «IToncyét nIoTHOCTH
MOMYJISALIUNA Pa3HbIX BUIOB
pacTeHun»

0.5

25

Coo01ecTBa OpraHUu3MOB —
OHOoIIEHO3

bu6mmoreka [IOK
https://m.edso00.ru/863eb46a

26

OKOJIOTHYECKHUE CUCTEMBI
(3KOCUCTEMBI)

bubnnoreka [HOK
https://m.edsoo0.ru/863eb46a

27

OCHOBHBIC IOKA3aTCIN SKOCUCTEMEL.

bu6mmorexa [JOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

DKOJIOrM4ecKHue MUpaMmHIbI.
CaoiicTBa 3xocucteM. Cykieccus

https://m.edsoo.ru/863eb5fa

28 [IpuponHbIe 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rnobdanpHas | bubnmorexa [IOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
ounocdepnr https://m.edso0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emau 1
1 CocymiecTBoBaHUE TPUPOABI U 1 bubnmnoreka [JOK
YenoBeyecTBa https://m.edsoo.ru/863ebale
O6006menue Tembl «CoobiiecTBa u
34 HKOJIOTUYECKUE CUCTEMBI» 1
HToroBast KOHTpOJIbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 14 )5

[TPOTPAMME



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeILHON NPOrpPaMMBbl CpelHero 001ero 00pa3oBaHus

ChopMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHH B CHUCTEME
HAYYHOTO 3HAHHI €CTeCTBEHHBIX HayK, B (POPMHUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHbI MUpPAa U HAyYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHUUCKHX W 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHTHE
Ouosoruy; (yHKIMOHAIBHOM TPAaMOTHOCTH 4YellOBEKa JJIsl PelleHus

JKHU3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJEpKaHWE OMOJOTHYECKHMX TEPMHHOB H
MIOHATUH: JKU3Hb, KJIETKA, OPTaHU3M; MeTa0boIn3M (0OMEH BEIIEeCTB U
IpEBpalleHUE DJHEPIUM), TOMEeocTa3 (camMoperyysauus), ypOBHEBas
OpraHu3aIys JKMBBIX CHCTEM, CAMOBOCIPOW3BEACHUE (PEIPOTYKIIHS),

HaCJICACTBCHHOCTb, USMCHYUBOCTL, POCT U pa3BUTUC

YMeHnue uznaraTb OMONOTHYECKHe TEOPUH (KJIETOYHAsI, XPOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
ydeHus (0 IEHTpaX MHOTroo0paszus W TPOUCXOXKICHUS KYIbTYPHBIX
pactenuii H.M. BaBmiioBa), onpeaensaTbs TpaHUIIBI UX PUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIajeTh METOJaMU HAYYHOTO TIO3HAHHUA B OHOJNOTHH
(HaOnrofieHHe M OINKCAaHUE XUBBIX CHUCTEM, IPOLECCOB U SBJICHUM;
OpraHm3alys W TMPOBEJIEHUE OHOJIOTHYECKOTO  OKCIICPUMEHTA,
BBIIBIDKEHHWE  THUIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXAY
MCCJICYyEMbIMU BEIMYMHAMH, OOBSICHEHHE IMOTYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHATUA, TEOpPUA M 3aKOHOB;, YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pe3y.]'II)TaTOB)

10 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

2

3

4

5

YMeHHe BBIIEIATH CYLICCTBEHHBIE IIPU3HAKM BUPYCOB, KIIETOK
NPOKAapUOT W  JYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOILIECCOB OOMEHa  BEIIECTB U
MpeBpalleHusl YHeprur B KIETKe, (POTOCHHTE3a, IMIACTHUYECKOro U
PHEpreTHUeckoro  oOMeHa,  XEeMOCHHTe3a, MHUTO3a,  MeHlo3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUYaAJIbHOT'O Pa3sBUTHUA

opranu3ma (OHTOTEHE3)




YMmenue IMPUMCHATH IMOJTYYCHHBIC 3HaHHUA JJIA 0OBACHEHHUS

OMOJIOTMYECKUX TPOLIECCOB U SIBICHUH, JUIsl MIPUHATUSA MPAKTUYECKUX
pelieHuit B MOBCEAHEBHON XKU3HU B LIEJISAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 37J0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOJII0IEHUSI HOPM
TPAMOTHOTO  TMOBEJAEHUS B  OKpYKaromIei

IIPUPOJHON  Cpenc;

IIOHUMAaHHEC HeO6XOI(I/IMOCTI/I HCITIOJIBb30BaHUA }IOCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Uil PalMOHAIBHOTO

MPUPOIOTIOTB30BAHUS

YMeHue pemiath 3JeMEHTapHbIE TeHETHMUECKHE 3a/layd Ha MOHO- U
TUTUOPHUIHOE CKpEUIMBAaHUE, CIICTIJICHHOE HACJIeOBAHHE; COCTABIISTH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIA npeacCKasaHus

HACJIE0BAHMS [IPU3HAKOB Y OPraHU3MOB

VMeHre BBITIOJHATH na6opaTopHLIe n  IPAKTHYICCKUC pa6OTH,

coOmonaTh mnpaBwia Tpu pabore C¢ ydeOHBIM U 1a0OpPaTOPHBIM

o0opyaoBaHuEM

YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO
OMOJIOTMYECKOTO COEPKAaHUS, BKIIOYAIOUIYIO TICEBJOHAYYHbIC 3HAHUS
U3 pa3nuyHbIX UCTOYHUKOB (CMMU, HayyHO-MOMyIsIpHBIE MaTepHabl);
OTHYECKHE AaCIEeKThl COBPEMCHHBIX HCCIICIOBAaHUA B OHOJIOTHH,

MCIUIINHCE, OMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBEHHbBIC MUCbMEHHBIC U YCTHBIC COOOIICHHMS,
000011251 OMOTOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIHKUX HNCTOYHHKOB,

I'pPaMOTHO HCIIO0JIB30BATH MMOHATUHHBINA alrrapar OMoJI0ruu

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂt‘,MLIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ MnmporpaMmsbl CpeaHEro oﬁmero oﬁpasoBaHm{

CdhopmupoBaHHOCTh 3HAHUI O MeCT€ U POJIM OMOJOTHH B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHHH COBPEMECHHOM
€CTECTBCHHO-HAYYHON KapTHUHBI MHpPa W HAYYHOT'O MHPOBO33PCHHUS; O
BKJIQJIC POCCHUHCKUX M 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonorny; (yHKIIMOHATBLHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS

JKHM3HCHHBIX 3aJa4

VYmenue PacCKpbIBaTb COJCPIKAHUC OMOIOrMYECKUX TCPMHHOB H

TIOHSITHIA: BUJ, TIOMYJISIIVSI, TeHOGMOHI, dBOJIONUS, JTBUKYIUEC CHIIBI




(dakTopsr) 9BOJIIOLINH, MIPUCTIOCOOICHHOCTh OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHYECKUE dakTopsl, IKOCUCTEMA,
MPOIYICHTHI, KOHCYMEHTHI, PEIyIICHTHI, EeTH NUTaHUs,

IKOJIOTHYECKAsl TUpaMuIa, OMOTeOIeH03, brnocdepa

YMeHue uznaratb OMOJIOTHYECKUE TEOpUH (IBONIIOLIMOHHAS Teopus Y.
JapBuHa, CcHHTEeTHYECKass TEOpUs  HBOJIOLMHU), 3aKOHBI H
3aKOHOMEpPHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpaBieHud u myten sBomtonnu A.H. CeBeprioBa, yueHus o
ouochepe B.M. Bepnaumckoro), ompeneniarte  TIpaHHIBl X

MPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BIajeTh METOJIaMH HAy4YHOTO TIIO3HAHHWS B OHMOJIOTUH
(HaOnroficHUe W OINKCAaHUE JXKUBBIX CHUCTEM, MPOIECCOB U SBICHUI;
opraHu3amysi ¢ TPOBEJACHHE OHOJIOTMYECKOTO  AKCICPUMEHTA,
BBIABIIKCHHUE  THIIOTE3bI, BBISIBJICHHC  3aBHCHUMOCTH MEKIY
UCCIIETyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOJTYYEHHBIX Pe3yJbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHM M 3aKOHOB; YMEHHUE

ACJIaTb BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

VYmMenue BBIJICTISITH CYIIECTBEHHBIE NPU3HAKH CTPOCHHS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TMOMYJSIIAN, MPOAYICHTOB,
KOHCYMEHTOB,  PEAyLIEHTOB,  OHUOr€OLCHO30B U  JKOCUCTEM;
0COOCHHOCTH IPOLIECCOB HaCIIeICTBEHHON U3MEHYNBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA000Pa30BaHMs, IMPHUCIIOCOOICHHOCTH
OPTaHW3MOB, JICUCTBHSA HKOJOTHYECKHMX (AKTOPOB HA OPraHU3MBI,
MepeHoca BEMIeCTB U MOTOKA YHEPTUU B IKOCUCTEMAX, AHTPOIIOTEHHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB U

OMOre0OXUMHUECKUX IIMKIIOB B Onocdepe

YmMmenne MIPUMCHATH IMMOJTYYCHHBIC 3HAHUA JJISL OG’bﬂCHeHHH
OMOJIOrMYeCKUX TPOIECCOB W SIBICHUHN, ISl MPUHATHS TPAKTHYECKUX
pelIeH i B MOBCETHEBHOM KU3HU B LENAX 00ecredeHns: Oe30MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSI OKPYIKAIOIINX JIOJICH, COOII0ACHHSI HOPM
rPaMOTHOTO TOBEACHUS B  OKPYXAIOWIEW TNPUPOJHOW  CpElE;
NOHMMaHHe HEOOXOAMMOCTH UCIIOJTb30BaAHUS TOCTHKEHUH

COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO PUPOIOTIONb30BAHUS

YMeHue pemaTh 3JIeMEeHTapHble OMOJIOTHYECKUE 3a7aud, COCTABISATh

CXCMbI IIEPCHOCA BCUICCTB U OHCPIUU B 9KOCHCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHre BBINIONHATH JIA0OpaTOpHBIE W TPAKTHYECKHue paboThl,
coOmonaTh mnpaBuia nHpu pabore c ydyeOHBIM U J1a0OpPaTOPHBIM

o0opyioBaHUEM




YMeHne KpUTHUECKU OLEHUBATh M HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTHYECKOTO COJICpKAHUS, BKIIFOUAIONIYIO IICEBIOHAYYHBIC 3HAHUS

U3 pa3nuyHbIX UCTOYHUKOB (CMMU, HayuyHO-MOMyJIsIpHBIE MaTepHabl);

? paccMaTpuBaTh ri00abHbIC HKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHHWIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHue co3/1aBaTh COOCTBEHHBIE MHMCHMEHHBIC U YCTHBIE COOOIICHUS,
10 000011251 OMOJOTHYECKYIO MH(GOPMAITUIO U3 HECKOJBKHX HUCTOYHHKOB,

rpaMOTHO HCIIOJIb30BATh MMOHATUMHBIN armapar OouoJioruun




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorusa xak HayKa

1.1

buonorust — Hayka o xuBoil npupose. Ponp Ouonorun B (hopMupoBaHUU

COBPEMEHHOM Hay4HOH KapTUHBI MUpa. CucTeMa OMOIOTHYECKUX HAyK

1.2

MeTopl TO3HAHUS KUBOW MPUPOBI (HAOIIOACHHE, SKCIIEPUMEHT, ONKCaHUE,
U3MEpeHue, KIacCU(pHUKAIHs, MOACIHPOBAHUE, CTAaTUCTHUYECKas 00paboTka

JTAHHBIX )

JKuBnIle cuCTEeMBI U UX opraHu3sanusa

2.1

JKusble cucteMbl (OMocHCTEMBI) Kak IpeaMeT u3yueHus ouonoruu. CBoiicTa

OuocucTeM U UX pa3HOOOpasue

2.2

ypOBHI/I OpraHu3annuunu OHMOCHCTEM: MOJ'IeKy.]'ISIpHO-l"CHCTI/I‘IeCKI/Iﬁ, KJ'IeTo‘IHLIﬁ,

OpraHU3MEHHbIH, MOMYJIALUOHHO-BUIOBOM, 3KOCUCTEMHBIN, OMOCHEPHBII

XUMUYECKUH COCTaB U CTPOCHUEC KIICTKH

3.1

XUMUYECKUN COCTAB KIJIETKH. XHUMHYECKHE JJIEMEHTBI: MaKpPOAJIEMEHTBHI,
MUKpO3JieMeHThl. Boxa u MuHepanbHble BemiectBa. DyHKUUM BOJBI U

MHHCPAJIBHBIX BEIICCTB B KJIICTKE. Ho;mepncaHHe OCMOTHYECKOTr0 OanaHca

3.2

benku. CoctaB u cTpoeHune OElKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amenuMble W 3aMEHHMbIE AMHUHOKHCIOTH. AMHMHOKHCIOTHBIA COCTaB.
YPpOBHHU CTPYKTYpPBI OETTKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUIHAS
U YeTBEPTUYHAS CTPYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. buonornueckue
(GyHKIIMN OEIKOB.

®DepMeHThI — Ononiornyeckue Katanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIH
HEeHTp, cyocTparHas crnerupuuHocth. Kodepmentsl. Butamunbl. Otnnuus

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTalIn3aTOpPOB

33

VYrieBoapl:  MoHOcaxapunbl  (TJIFOKO3a, pubo3a U J1e30KCUpub03a),
aucaxapuibl (caxaposa, JIaKT03a) M ToJiMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJTI0103a). buonornyeckue GyHKIMH yTIIEBOIOB.

Jlununael:  Tpurauuepuasl, crepounbl, Gochonunuasl. 'mapodunbHO-
rusipodoOHbIe cBOMCTBa. buonoruueckue ¢ynkiuu aunuaoB. CpaBHEHHE

YIJI€BOJOB, OeIKOB U JIMITUA0B KaK HCTOYHHUKOB S3HEPTHUU
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HyxnennoBeie xucnorsl: JHK wu PHK. Hykneorunsr — MoHOMEpSI
HYKJIeMHOBBIX KucioT. Ctpoenue u pynkuuun IHK. Ctpoenue u dyHKmu

PHK. AT®: ctpoenue u pyHKIUH

3.5

]_[I/ITOJ'IOI"I/IH — HayKa O KJICTKE. Knerounas TEOpU:L. MeTtop1 N3YUCHUA KIICTOK

3.6

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KIETOK: 3aMKHYTast
Hapy>kHasi MmeMmOpaHna, Mosiekysbl JIHK kak renernueckuii anmapat, cucrema

cuHTe3a Oenka

3.7

Tumbl KJIETOK: JSyKapuoTHYecKas U Mpokapuoruyeckas. OcoOEHHOCTH
CTPOCHHSI TPOKAPUOTHUECKOM KIeTkH. KierouHass cTeHKa OaKTepuid.
CrpoeHue »yKapuOoTHYECKOW KJIETKH. OCHOBHBIE OTIWYHUS PACTUTEIIBHOM,

JKUBOTHOM ¥ TPUOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPhI KJICTOK — KIJIETOYHAs CTEHKA, TNIMKOKAIUKC, WX
¢ynkiuu. [1na3marnueckas memOpana, e€ cBoiicTBa U (pyHkuuu. Lluromiasma
u e€ opranouipl. OHOMEMOpaHHbIE OPraHOU/IbI KJIETKU: HIOTIa3MaTHYeCKast
cetb (DIIC), ammapar ['onbmxu, u3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI
KJIETKH: MUTOXOHJIpUH, TUIacTUIbL. [IponcxokaieHrne MUTOXOHPUIN U TUIACTHI.
Buner mnactun. HememOpaHHbie OpraHoH bl KJIETKU: PUOOCOMBI, KJIETOYHBINA

LOCHTP, pCCHUYKHU, KT'YTUKH. qDYHKLII/II/I OpPraHon 0B KIICTKH. Bxmrouenus

3.9

SAnpo — perynsaTopHbIA 1eHTp KiaeTku. CTpoeHue siapa: siaepHas 000JI0ovKa,

KAapUOoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

X(HSHGI[G?{TGJ'IBHOCTB KIJIICTKH

4.1

OOMeH BelecTB, WM MeTa0oIu3M. AcCUMIIALUA (TUTACTUYECKUN OOMEH) |
JTUCCUMUJIISALINS (SHEPTeTHUEeCKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca
metabonu3ma. Tumbel oOMEHa BeUIecTB: aBTOTPO(HBIA M TeTepOTPOQHBII.

Poinb hepmeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

®orocunre3. CperoBas U TeMmHOBasg (a3pl (orocunreza. Peakmuu
dorocunte3a. DpdexTuBHOCTE PoTOCHHTE3a. 3HaYeHHE (OTOCUHTE3a IS
KU3HM Ha 3emiie. BnusHue ycnoBuii cpensl Ha (OTOCHHTE3 M CIOCOOBI
MOBBILIEHUSI €T0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMocHHTe3. XEeMOCHHTE3UPYIONINe OaKTepuu. 3HAUCHHE XEMOCUHTe3a IS

JKA3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMeH B KieTke. PaciieruieHrne BelIeCTB, BBIICICHHE U
AKKyMYJIUPDOBaHHE DSHEPTUM B KJETKE. DTambl HEPreTUYecKoro oOMeHa.
I'muxonuz. bpoxkenue u ero Buabl. KucnopoaHoe okuciaeHue, Wik KIETOYHOE

npixanue. DPGEeKTUBHOCTh SHEPTeTUIECKOro 0OMeHa
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Peakumu wmarpuuHoro cuHTe3a. l'eHermueckas wunpopmamms u JIHK.
Peanu3zanus renernueckoil nHpopmanuu B kieTke. ['eHeTHUeCKuil Koa U ero
cBorcTBa. Tpanckpunuums — wmarpuudbii cuHTe3 PHK. Tpancmaums —
6uocunres Oenka. KogupoBanue amuHokuca0T. Ponbs pubocom B OMOCHHTE3€

Oenka

4.5

Heknerounsie popmbl xu3Hu — BUpycsl. ctopus otkpbitus Bupycos (.1.
MBaHoBckuit). OCOOEGHHOCTH CTPOEHHSI M JKU3HEAEATEIBHOCTH BHUPYCOB.
bakrepnodaru. bone3snu pacteHui, KUBOTHBIX M YEJIOBEKAa, BHI3HIBACMBIC
BUpycamu. Bupyc ummynonedunmra uenoBexka (BUY) — Bo3Oyautens

CIIWda. [TpodunakTruka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIA

Pazmuoxenue u HHIAWBUAYAJIbHOC PAa3BUTUC OPTaHU3MOB

5.1

Krnerounplii 1MWK, WIM >KA3HEHHBIM LUK KieTku. MHTepdasza u muTo3s.
[Tpoueccrl, mporekaromue B nHTephase. Pemnukanus — peakius MaTpHIHOTO
cunreza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HA0Op — KapHOTHIL.
JuniaouHeli M TamiouJHBIA  XpPOMOCOMHBIE HaOoOpbl. XpOMaTHIBI.
[{uTonornyeckue OCHOBBI PAa3MHOKEHHS WU WHIUBUIYAIbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenne kinerkn — muto3. Ctaguu murtosa. IIpoueccsl, npoucxoasmye Ha

PA3HBIX CTAAUAX MUTO3A. bromorngeckuii CMBICI MUTO3a

5.2

@opMbI pa3MHOKEHHsI OpraHU3MOB: Oecronoe u mosnoBoe. Buasl 6ecronoro
pPasMHOXKEHUS: JIeJIeHUEe HaJBOE, MOYKOBAaHME OJHO- U MHOTOKJIETOUYHBIX,
cropooOpa3oBaHue, BETE€TATUBHOE  PAa3MHOXKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHNU3MOB, €I'0 3HAYCHUEC JIS1 CCIICKIIUU
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[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOJIOTO.
Meiio3. Cragun Mmeiosza. Ilponeccel, mpoucxoisiue Ha CTaausIX MeHosa.
[ToBenenue xpomocom B meirose. Kpoccunrosep. buosiornueckuii cMbIci U

3HaYEHHUE MEN03a

5.4

['amerorenes — mporiecc 0Opa3oBaHMs TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie 3Kenme3bl: CEeMEHHUKH U suyHuKU. OOpa3oBaHUE U Ppa3BUTHE
MOJIOBBIX KIJIETOK — raMeT (CrepMaTo30ujl, SUIIEKIeTKa) — CIepMAaTOreHe3 U
ooreHe3. OcoOOEHHOCTH CTPOCHHUS  SHMIEKIETOK U  CHepMaTO30U[IOB.

OmnonorBopenue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BuTHe (OHTOT€HE3). OMOpPHOHANBHOE  pa3BUTHE
(omOpuorenes). Otanbl SMOPHOHAIBHOTO Pa3BUTHUA Y TTO3BOHOYHBIX
JKUBOTHBIX: JPOOJICHHME, TracTpylisnus, opraHoreHe3. [locTamOpuoHabHOE
pasBuTHE. THUNBI TMOCTAIMOPHOHAIBLHOTO Pa3BUTHS: TPSMOE, HENpPSIMOe

(imunHOYHOE). BiMsHue cpeapl Ha pa3BUTHE OpPraHU3MOB; (aKTOpHI,




CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHbBIE YPOJICTBA.
Poct u pasButue pacreHuil. OHTOreHE3 LIBETKOBOI'O PACTEHMS: CTPOECHHE

CEMEHHU, CTaJIUN PA3BUTHS

HacnencTBeHHOCTh U U3MEHUYUBOCTh OpraHu3MoB

6.1

IIpenmer w 3amaum reHetuku. Mceropus pasBuThs TeHETHKU. Bxnan
POCCHUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T€HETUKH. METOIbI TEHETUKHU
(TMOPUIOTOTUYECKUM, ITUTOTEHETUYECKUM, MOJIEKYISIPHO-TEHETUICCKUN).
OCHOBHBIE TEHETUYECKUE MOHATHUSA. | 'eHeTHUeCKasi CHMBOJIMKA, UCIIOIb3yeMast

B CXe€MaXxX CKpEelIMBaHUN

6.2

3aKOHOMEPHOCTH HacJIeJOBaHMsI IPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHnnenem.
MoHorubpuaHoe ckpemmBaHue. 3aKOH €JUHO00pa3us THOPUAOB IEPBOrO
IIOKOJICHU. HpaBI/IJ'IO AOMUHHUPOBAHUA. 3akoH PACHICIUICHUA TIPU3HAKOB.
I'unore3a yncToTel ramer. 11o1HOE ¥ HETIOJIHOE TOMUHUPOBAHUE.

JlurnOpusnHoe  ckpeuiyMBaHMe. 3aKOH  HE3aBHCHUMOIO  HaclleJOBaHMS
npu3HaKoB. [lUTOreHeTHYEeCKHMEe OCHOBBI JUTHOPUTHOTO CKpEIIHMBAHUS.
AHanusupyromee — ckpemmBaHue.  Mcmonp3oBaHME — aHANIM3UPYIOLIETO

CKPEIMBAHMS ISl ONIPEIEIICHUS TEHOTHIIa 0CO0U

6.3

CueruieHHoe  HaciieoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacjelOBaHUI0 TIeHOB. HapyiieHue cuemieHuss I'€HOB B
pe3ysbTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAas TEOpHsI HACJIEJCTBEHHOCTH.
['eHeTnyeckue KapThl.

['eneruka nosna. XpoMOCOMHOE OIpeAEIeHHE Moia. AyTOCOMBI U IOJIOBBIE
XpoMocoMel. ['oMoramMeTHele M rereporaMeTHble opranu3msl. Hacnenosanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

HN3MeHunBOCTh. BUABI M3MEHUMBOCTH: HEHACIICACTBEHHAS 1 HACICACTBECHHAS.
Ponp cpeapl B HEHACHEACTBEHHOM HM3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapuarMoHHBIA psJl U BapUallMOHHAS
kpuBas. Hopma peakium npusHaka. KonandecTBEHHbIE M KauyeCTBEHHBIE
MpU3HaKu W ®WX HopMma peaknuu. CBoiicTBa  MOIU(DUKAITMOHHON

U3MCHYHNBOCTH

6.5

HacnenctBeHHas, wiM TeHOTHNHYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meilo3 M 1oJoBOl mporecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHas M3MEHYMBOCTh. Kitaccudukanms MyTauuid:
TE€HHBbIE XPOMOCOMHBIE, T'€HOMHbIE. YacroTa W NPHUYMHBI MYTalHN.
Myrtarennsie (GakTopbl. 3aKOH TOMOJOIMYECKHX PSAIOB B HACJIEICTBEHHOM

nm3MeHunBocti H.M. BaBmioBa

6.6

I'eneTnka uenoBeka. KapI/IOTI/IH genoBeka. OCHOBHEBIE MCTOAblI TCHCTUKH




4eJI0BEKA: TCHEAIOTHYCCKHIA, OJIM3HEIOBBIH, IIUTOrCHETHICCKHIA,
OMOXMMHYECKUN, MOJEKyIsIpHO-TeHeTndeckuii. CoBpeMEHHOE OIpe/ieeHIe
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE
¢ nomoiwio ITI[P-ananu3a. HaciencTBenHbie 3a001€BaHMS YEIOBEKA: T€HHBIC
0one3Hu, 0oJie3Hn C HaCJIEICTBEHHOMN MIPEAPACIIONIOKEHHOCTBIO,
XpOMOCOMHBIE  Oosie3HH. (CoMaThyeckue W TEeHEpAaTUBHBIE MYTAallHH.
[IpuHIMnBl  310pOBOrO 00pa3a >KWU3HHM, JAUATHOCTHUKH, NPO(PHIAKTHKA U
JICUCHHUS TCHETHYCCKHUX OoJIe3HEH. MenuKo-TeHeTUIECKOe
KOHCYJIbTUPOBAaHHE. 3HAYEHNUE MEIULIMHCKON TeHETUKU B IPEIOTBPALICHUH U

JICUCHUHN IT'eHETUUECKHUX 3a00JIeBaHMI YeI0BeKa

CCJ'ICKI_II/U{ OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak HayKa W IMPOIECC. 3apOKICHUE CENEKIMH M JTOMECTHUKAITHSI.
Yuyenne H.M. BaBunoBa o 1eHTpax MPOUCXOXKACHUS M MHOT000pasus
KYJbTYPHBIX pacTeHUil. L[eHTpbl MpPOMCXOXKAEHUA AOMAIIHUX KUBOTHBIX.

Copr, nopoza, mwramMmm

7.2

CoBpeMeHHbIE METO/IbI celleKIMU. MaccoBbli U MHIAMBULYyaJIbHbIN OTOOPHI B
CEJIEKIIMM pacTeHUH U KUBOTHBIX. OlieHKa 3KcTephepa. binskopoacTBeHHOE
cKpelBaHue — UHOpuAMHT. Yncras nuHuA. CKpelIMBaHWE YUCTBIX JTMHHM.
'ereposuc, wmm TtHOpuaHAs cwia. HepoacTBeHHOE CKpelMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuamsanuss U e€ ycnexu. MCKyCCTBEHHBIN
MYTareHe3 W IOJyYEHHUE IOJIAIIONIO0B. JIOCTHIKEHHs CEJIEKLIMH PACTEHUH,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

bruortexHonorusa Kak OTpaciab NPOU3BOACTBA. |'€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pekomOuHantHoil JIHK u tpancrennbsix opranmsmos. Kierounas
uHxeHepus. Knertounsle KyabTypsl. MHUKpPOKIIOHAJIBHOE pPa3MHOXKEHHUE
pacteHnii. KioHHMpoOBaHME BBICOKONPOIYKTUBHBIX CEIBCKOXO3SNCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE U ATHUecKHue npobnembl. MO — renerudecku

MO,Z[I/I(i)I/II_II/IpOBaHHLIe OpraHnu3Mbl

11 KJIACC

Kox

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

DBOJIOLMOHHAA OUOIOT U

1.1

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBH}IGTGJ’IBCTB& SBoONMH. IlaleoHTONOTHYSCKHE: IIOCIEI0BATECIILHOCTD




II0ABJICHUS BUJIOB B MaJICOHTOJIOTMYECKOM JICTOIMUCH, TMECPCXOIHBIC q)OpMI)I.
buoreorpaduueckue: cxonctBo u pazamuue ¢ayH U (GIOp MaTepHKOB H
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOACTBA U Pa3ivyuus SMOPHUOHOB pa3HBIX
BU/IOB  ITO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTHYHEIE,
aHaJIOTMYHbIE, pYIUMEHTapHblE OpraHbl, aTraBU3Mbl. MOJEKYJISPHO-
OHOXUMHYECKHE: CXOJACTBO MEXAaHU3MOB HAaACJIICACTBEHHOCTH MW OCHOBHBIX

MeTa00INYECKUX HYTeﬁ Yy BCEX OpTraHHU3MOB

1.2

OpomonmonHass Tteopuss Y. Jlapuna. IlpeanocbulkM  BO3HMKHOBEHHS
JapBUHU3Ma. J[BWKyIME CHUJIbI 3BOJIOLMU BUIOB 10 JlapBUHY (M30BITOUHOE
pPa3MHOKE€HHE  MpPU  OrPAHUYEHHOCTH  PECYpPCOB,  HEOINpEAeIEHHAs

M3MEHYMBOCTb, 00pb0a 3a CyIeCTBOBaHHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckast teopus sBomonuu (CTD) M OCHOBHBIE €€ TOJNOKEHHMS.

MuxkposBomtorys. [Tomynsmus kak eTMHAIIA BUIa U SBOJTIOIUN

1.4

JIBwxkymme cuibl (GpakToOphl) SBOJTIONUHA BUIOB B NpUpoJe. MyTallmOHHBIA
MPOIIECC U KOMOWHATUBHAS H3MEHYUBOCTh. [1OMyISIIMOHHBIC BOJHEI U JIpeid
reHoB. M3omsiiuss w murpanus. EcrecTBeHHBIM OTOOp — HampaBIsSIONIUI
(axrop 3Bomonun. DopMbI €CTECTBEHHOTO 0TOODA.

[IpucmocoOneHHOCTh OpPraHU3MOB KaK pe3yibTaT »3BOMIOIUHU. [Ipumeps
MPUCTIOCOOICHH Y OpraHu3MoB. ApoMoph03bl U UANOATANTALINH.

Bun wu  BugooOpasoBanme. Kputepunm Buma. OcHoOBHblE  (DOpMBI

BH1000pa30BaHM: TeOrpapuIECcKOe, SIKOJIOTUIECKOE

1.5

MaKpOBBOJ'IIOLII/IH. (DOpMBI OBOJIFOIINHA: (bPIJICTI/ILIeCKaH, JUBCPICHTHAA,

KOHBEPTeHTHas1, mapauienbHas. HeoOpaTUMOCTh 3BOITIONNUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

I[OHay‘-IHI)IG MNpEaACTAaBJICHUA O 3apOXICHHUU KHU3HH. HaquLIe TUIIOTE3bI
BO3HHMKHOBEHHUS >KU3HHM Ha 3emuie: abMOreHe3 W MaHClepMus. XuMUdecKas
3BOJIFOIIUA. BKCHepI/IMeHTaHBHOC MOATBCPKACHUC XUMHYECKOM SBOJIOIUH.
Hauanpabie sTansl Onosnorudeckoit asororuu. ['unoresa PHK-mupa. Ilepsoie
KIeTKM W ux 3Bojouus. DopmupoBaHHME OCHOBHBIX TpPYNI KUBBIX

OpraHu3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaM U nepuonaM. Kartapxeil. Apxeiickas u
npoTepo3oiickas apel. Ilameo3oiickas spa W e€ mHepUOIbl: KeMOpUICKUil,
OPJIOBUKCKHW, CUIyPUHUCKUH, JIEBOHCKUH, KAMEHHOYTOJbHbBIA, IEPMCKHUM.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUMA, MEJIOBOM.




KaiiHo3oiickass 3pa W €€ T[epuoipl: MaJCOreHOBbIM, HEOrE€HOBBIN,
AHTPOTOTeHOBBIN. XapaKTepUCTUKA KIMMaTa M TeOJOTMYECKHX MPOIECCOB.
OCHOBHBIE OTaIllbl 9BOJIIOIIN N PaCTUTCIILHOT'O )41 KHUBOTHOT'O Mupa.
Apomopdo3bl y pacTeHuid U KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHUE

TpYyHII )KUBBIX OPraHU3MOB
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Cucrema OpraHMYeCKOro Mupa Kak OTpaxkeHue »dBomtonuu. OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIBI OPTaHU3MOB
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DBOJIIOLIMS YEJIOBEKA. AHTPONOJIOTHS Kak Hayka. Pa3BUTHe mpencTaBieHUd O
IIPOUCXOXACHUN YesloBeKa. MeTonbl u3ydyeHusl aHTpororeHeza. CxoncTsa u
pasnuuus 4eloBeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YeJIOBEKa.

JBwxyiue cuisl (hakTopsl) aHTpororenesa. HacnencrBeHHas H3MEHUYUBOCTD
U €CTeCTBEHHBII 0TOOp. OOIECTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPY Uil

TpyZa, MBIIIIJICHUE, PeUb

2.5

OcCHOBHBIE CTaAMM U BETBU JBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, HesoBek
yMmenslid, YenoBek npsamoxonsamuil, YenmoBek HeaHIepTalbCKUM, YenoBek
pa3yMHblid. Haxo/ku HCKOMaeMbIX OCTaHKOB, BPEMsI CYILIECTBOBAHUS, 00JIaCTh

pacupoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, 06pa3 JKU3HHU, Opyaus

2.6

YenoBeueckne  packl.  OcHOBHblIE  OOJBIIME  pacbl:  €BPOICOUIHAS
(eBpasuiickasi), HETpO-aBCTpaJOUAHAs (IKBATOpHAIbHAS), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). UepTbl NPHUCIOCOOJIEHHOCTH —IpeJICTaBUTENeH
YeJIOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBaHHSA. EJIMHCTBO YEIOBEUECKUX

pac. Kputuka pacusma

OpranusMsbl 1 OKpy>Karolias cpeaa

3.1

OKoJorus Kak Hayka. 3alauyd U pas3zAeiibl 9KOJIOTHMH. MeTOoabl IKOJIOTHYECKUX
uccienoBaHuil.  ODkojormdeckoe  MupoBo33peHue. Cpenpl  oOuTaHus
OpPraHU3MOB: BOJIHAS, Ha3eMHO-BO3/yIlIHas, MIOYBEHHas,

BHYTPHUOpPraHU3MEHHAs

3.2

Okonornyeckue (¢akropel. Kiaccupukamus SKOJIOTHYECKHX  (PaKTOPOB:
abmoTnueckue, OMOTHYECKHE W aHTPONOTEHHBIE. J[eHCTBHE HKOIOTHYECKUX

(aKkTOpPOB HA OPraHU3MBbI

3.3

AlGunotndeckue (GakTophl: CBET, TeMIIepaTypa, BIAXHOCTh. DoTomeprou3M.
[IpucrocoOneHuss OpraHM3MOB K JICHCTBUIO a0HMOTHYECKUX (PaKTOPOB.

buonorunueckue PUTMBI

3.4

buotnueckue pakropsl. Buabsl OnoTnyeckux B3aMMOAECHCTBUM: KOHKYpPEHIUS,




XMILHUYECTBO, MApa3sUTU3M, MYTyalu3M, KOMMEHCAIU3M (Haxj1eOHHYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIM3M, HEWTpaau3M. 3HadeHue OHOTHUYECKUX
B3aUMOJCHCTBUII  JUIsl  CyIIECTBOBAaHUS  OPraHU3MOB B  NPUPOJHBIX

COo00I1IIeCTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHKU  IIOIMYJIAIWH. OCHOBHBIE  IIOKa3aTelIN
nomnyJjsinuu: 4YucCJICHHOCTD, INIOTHOCTB, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

Murpanus. J[MHaMuKa YUCICHHOCTH MONYJIALMY U €€ perysuus

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIICHO3a: BHIIOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-nomuHantel. CBsi3u B

OHOoIIEHO3E

4.2

DKoyoruueckue cucrembl (dkocuctemsbl). llonstTme 00 »dkocucreme u
ouoreorieHo3e. DyHKIIMOHATBLHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopor BemecTB M MOTOK 3HEPIHH B
skocucteme. Tpoduueckue (MUILEBbIe) YPOBHHU SKOCUCTEMBI. [luIieBpie 1ienu
u cern. OCHOBHBIE TIOKa3aTeld HKOCHUCTEMBI: OuWomacca, MPOIYKIIHS.
DKOJIOTHUECKUE MUPAMUIBI: TIPOIYKIINH, YUCICHHOCTH, OnomMacchl. CBOMCTBA

9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYIISILMSL, pazBuTue. Cykueccus
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[IpuponHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMA XBOWHOTO
VI ITUPOKOJIMCTBEHHOTO JIeca.

AHTpONIOTEHHBIE ~ KOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3MMCTBEHHOE  3HAYEHHE  arpodKOCHCTEM  H
ypOO3KOCUCTEM.

buopasznoobpasue kak ¢aktop ycroiumBocTH HKocucteM. CoxpaHeHHe

OMOJIOTUUYECKOTO Pa3HOOOpa3us Ha 3emiie
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VYuenue B.U. Bepnaackoro o Oumocdepe. ['paHHIBI, COCTaB M CTPYKTypa
ounocdepsl. KuBoe BemectBo u ero ¢pyHkimu. OcobeHHOCTH OHMocdephl Kak
rJ100anbHONM 3KOcHUCTeMBl. J{MHaAMu4eckoe paBHOBECHE W OOpaTHas CBSI3b B
o6uoctepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUUYECKUE KBl JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B Ouochepe 3emiin. AHTPONIOreHHbIE U3MEHEHUS B Ouocdepe.
I'moGasibHbIE SKOJIOTHUYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOIO YIpPABJIEHUS MPUPOJHBIMU pecypcaMu M UX

HCIIOJIBb30BAaHUC. ]_IOCTI/I)KGHI/IH OMOJIOTHHU U OXpaHa IpUupoabl
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