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INOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTMH TEOPETHUECKYIO OCHOBY IS
OTpe/eNieHUs] TMOAXOA0B K (POPMHUPOBAHUIO COACp)KAHUS YUIEOHOTO MpeaMera
«buonorusn»  cocraBwiM: KoHuentyaineHble nonoxenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJIEp)KaHUs, pe3yJbTaTOB OO0ydYeHus u
TpeOOBaHUI K YPOBHIO TIOJTOTOBKHY BBIMTYCKHUKOB, MTOJIOKEHHS 00 OOIINX HETAX U
NPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETro
obOmero oOpazoBanusi B Poccuiickoit dexnepanuu, a Takke IMOJOXKEHUS O
cnenuduke OMOI0ruu, €€ 3HaYeHUH B MIO3HAHUH KUBOU MPUPOABI U 00ECTIeUeHUN
CYLIECTBOBAaHMsI 4esoBedecKkoro oodmiectBa. COracHO Ha3BAaHHBIM MOJIOKEHUSM,
OIpe/ieNIeHbl OCHOBHBIE (DYHKIIMU IPOTPaMMBbl 10 OUOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHE O MensaX, 00 oOmei
cTpaTernu OOy4YeHHUs, BOCIHMTAHHUA M Pa3BUTHS OOYYAIOIIUXCS CpEeICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenseT o00s3aTenbHOE MNPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3feiaM U TeMaM,
PEKOMEHyeMYI0 TOCIeI0BaTEIbHOCTh M3YUYEHHUsI Y4eOHOro marepuaia ¢ y4éToMm
MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTHMKH 0O0pa30BaTEebHOTO
mpoliecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaromuXCsl.

B mporpamme 1o OuosiorMM TakXKe YYUTHIBAIOTCS TpeOOBaHUS K
IUITAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM M MPEIMETHBIM pe3ylibTaTaM
oOyueHuss B (OPMUPOBAHHHM OCHOBHBIX BHJIOB y4e€OHO-II03HABATEIbHON
NeSITeIbHOCTH/Y4eOHBIX JIEHCTBUM 0O0yYalomUXcs MO OCBOCHHUIO COJEpKaHUS
Ouonoruueckoro 0opazoBaHusl.

B mporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIii ypOBEHB) peain30BaH
OPUHIUI TPEEMCTBEHHOCTH B M3Y4YeHMHM OHOJOrHH, Onarofaps yemy B HeH
IPOCMAaTPUBAETCA HAIPABICHHOCTh Ha PpPa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHs,  IIEHHOCTHBIX
OpPHUEHTAINI JTTIHOCTH, SKOJIOTHUECKOT0 MBIIIJICHHSI, TPEACTABIECHUI O 3J0POBOM
oOpa3e XKM3HM U OEpeKHbIM OTHOILICHHEM K OKPY KAIoLIeH MPUPOIHON Cpere.
[ToaromMy Hapsny ¢ U3ydyeHHEM OOIIEOMOJIOTMYECKUX TEOpUM, a TakkKe 3HaHWM O
CTPOEHHH KUBBIX CUCTEM PA3HOI'0 PAHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIECCOB B MpOrpaMMe MO OHMOJOTHH YAENECHO BHHUMAaHWE HCIIOIh30BAHUIO
MOJTyYEHHBIX 3HAaHUW B TIOBCETHEBHOM JKU3HHM ISl pEIICHUS IPUKJIAIHBIX 3314, B
TOM 4YHCle: TPO(QUIAKTUKNA HACJIEIACTBEHHBIX 3a00JIEBaHMI 4YeOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHHUS HKOJIOTMYECKU
1esecoo0pa3Horo MOBEACHUS B OKpY)KalolIeW NpUPOTHON cpene, aHaiau3a
BJIIMSTHUSL XO3SMCTBEHHOM JESATENBHOCTH YelIOBEKa Ha COCTOSHHUE MPUPOIHBIX H
HCKYCCTBEHHBIX KOCHUCTEM. Y CUJICHIE BHUMAHMSI K MPUKIIQAHON HANPaBIEHHOCTH
yueOHoro mpeamera «buoiorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHUS



YCIIOBUH JJIsl pELLIEHUS] OJJTHOM M3 aKTyaJIbHBIX 337a4 MIKOJbHOTO OMOJIOIMYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraer (GoOpMUpPOBaHHE y  OOydYaromuxcs
CIIOCOOHOCTH aJanTHUPOBAaThCA K HW3MEHEHUSM JTUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpemHero o6mero oOpa3oBaHUS 3aHUMAET Ba)XHOE
mecto. OHa obecrneunBaeT (GopMupoBaHUE Yy OOYYArONIUXCS MPEJCTABICHUN O
HAyYHOM KapTHMHE MHpa, pacliupsieT u o0oOIIaeT 3HaHUS O KUBOW mpupojne, €€
OTJINYUTENIBHBIX NMPU3HAKAX — YPOBHEBOW OPraHU3allMy W JBOJIIOLHH, CO3MAET
yCIOBUSL  JUIA:  IIO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl, (OPMUPOBAHHUSA
(YHKIIMOHATBLHONW TPaMOTHOCTH, HAaBBIKOB 3J0POBOr0 M 0Oe3omacHOro obpasa
AKHU3HU, SKOJIOTUYECKOTO MBIIIICHHUS, IEHHOCTHOTO OTHOILIEHUS K )KHUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3HaueHne OMOIOTUS UIMEET TAaKXKe JJIsl PELLIEHUS] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpPEeIHEro  oO0mero oOpa3oBaHMs,  COLMAIU3ALIU
oOyuatomuxcs. M3yduenne OHOiOruM obOecreyuBaeT yciaoBUA g (HOPMUPOBAHMUS
UHTEIJICKTYyalIbHbIX, KOMMYHHUKAIIMOHHBIX M  HMH(MOPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHHUM ¢
IPEJICTaBICHUSIMU U3 IPYTUX YY€OHBIX IPEIMETOB, B YACTHOCTH, PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeJHA3HAUEHMHM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY MJis ONpEACNICHUs TOAXOJOB K OTOOpY H
CTPYKTYpUPOBAHHUIO €r0 COJAEpKAHMs, MPEICTAaBICHHOTO B MpOrpaMMe IO
OHOJIOTUH.

OTt0op conepkanus yudeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMI KyJbTypOCOOOpPAa3HOIO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOy4aromuecss JODKHBI OCBOMTh 3HAHHUA M YMEHHS, 3HAYUMbIC TS
dbopmupoBanus OOMIEH KyJIbTYpbhl, OMPEICIAIONNE aJeKBATHOE IOBEIACHUE
4eJI0OBEeKa B OKPY’KaoIlleld MPUPOJHOU cpelie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TpakTU4eckon aestenbHOcTH. Ocoboe MecTo B 3TOM cHCTEME 3HAaHUU
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CITy>KaT OCHOBOM /17151 )OPMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPWEHTAIUSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOIOrMuecKoro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEpKaHUS Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMONOTHH OCYIIECTBICHO C YYE€TOM TMPUOPUTETHOTO 3HAYECHHUS 3HAHUM 00
OTJIMYUTEIHHBIX OCOOCHHOCTSIX YKHUBOU MPHUPOJBI, O €€ YPOBHEBOW OpraHMU3AINH U
HBOJIIOLIMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJIETICHBI CIIEIYIOIINE COIepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouosiornueckas cucrema», «OpraHusMm Kak



ouonoruueckas cuctema», «CucreMa U MHOrooOpas3ue OpPraHHUYECKOTO MHpPay,
«IBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U PUCYIIHE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHUE  OOYYalOIIMMHUCS  3HAHUAMU O  CTPYKTYpHO-(YHKIIMOHAJIBHON
OpraHM3allMi J>KWBBIX CHCTEM pAa3HOTO paHra © NpUOOpeTeHHEe yMEHUM
UCIOJIb30BaTh 3TU 3HAHUS AJIS TPAMOTHBIX JEUCTBUHM B OTHOIIEHHWU OOBEKTOB
KUBOU MPUPOIBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctmxenne 1enn u3ydeHwusi ydeOHoro mpeamera «buosorus» Ha 06a3oBom
ypOBHE 00ecreurnBaeTCs peIIeHUEeM CIIeIyIOIINX 3a/1a4:

OCBOCHHME OOYyYaIOUIMMHUCSA CHCTEMbl 3HAHUH O OMOJOTHMYECKUX TEOpHsX,
YUEHHUSX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUIax, CIy>KalliX OCHOBOMH
Uit (hOpMHUPOBAHUS TMPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOAaxX HAy4YHOTO IMO3HAHUS, CTPOCHUN, MHOTOOOPa3HH U OCOOEHHOCTSIX KHUBBIX
CHCTEM Pa3HOT0 YPOBHS OPraHU3aIMH, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICIOBAHMAX B OMOJIOTUH;

dbopMupoBaHue y OOyYarOIIMXCSl MO3HABATENbHBIX, MHTEJUIEKTYalbHBIX WU
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCE aHalIM3a JAaHHBIX O MyTSAX Pa3BUTHSA B
OMOJIOTUU HAyUYHBIX B3TJISI0B, WACH M IMOIXOJOB K HM3YUYCHHIO KHBBIX CHUCTEM
Pa3HOro yPOBHSI OpraHU3aIHH;

CTaHOBJICHHE Yy oOOydwarommxcs oOme KyJabTypbl, (YHKIIMOHAIHHOU
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHSITh U OLICHUBATDH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOM NPUPOAbl Ha OCHOBAHWM 3HAHWH M OIBITA, MOJYyYEHHBIX IpU
U3y4EeHUU OMOJIOTUHY;

dopmupoBaHne y O0OydYalOmUXCd YMEHUH WILUIIOCTPUPOBATh 3HAUCHUE
OMONOTMYECKUX 3HAHUM B MPAKTHUYECKOW EATEIbHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOJIOTUIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM IKUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOIEHUS STHUECKUX
HOPM TIPU MTPOBEICHUHU OUOIOTMUECKUX HCCIEAOBAHUI;

OCO3HAaHHE IICHHOCTH OWOJIOTMYECKUX 3HAHUM [JIs TIOBBIIICHUS YPOBHS
IKOJIOTUYECKOH KYJIbTYPHI, Ul POPMHUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

IpPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B IOBCETHEBHOM KU3HU JUISI
OLIEHKH TOCJIEICTBUIN CBOEH JEATEILHOCTH 110 OTHOILIEHHUIO K OKpY’KalolleH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COONIOICHHE Mep NPOPUIAKTHKU
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanusi «buonorus», nuzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00SI3aTEJIbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
cOCTaB IpeaIMeTHOM 00sacTi « EcTecTBeHHO-HAYyUYHBIE TPEIMETHD).



Jliis nu3ydyenust Onosiorny Ha 6a30BOM YpOBHE CPEHET0 00IIero 00pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegenro), B 11 kinacce — 34
yaca (1 gac B Hezerto).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorust Kak HayKa.

buosnorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMH €CTECTBEHHBIMHU Haykamu, ¢hustocoduen, STUKOMN, ICTETUKOU U MPABOM.
Ponp Ouonorum B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTtoap! TO3HAHUS KUBOU MPUPOIBI (HAOIIOIEHNE, IKCIIEPUMEHT, OMMCAHNE,
u3MepeHue, Kiaaccudukamus, MOJEeTMpPOBAHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JdemMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konsuos, /. Yorcon u @. Kpuk.

Tabmup! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBOUM MPUPOIBD».

JlabopaTopHble U NpakTHYECKHE PA0OThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3UYHBIX METOAOB IPHU
U3Y4YEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbl U UX OPraHU3aIUA.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus ouonoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpolicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YpOBHU OpraHu3aIii OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISLHUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTEOIIECHOTHYECKHH ), OMOCHEPHBIH.

JdemMoHcTpanuu:

Tabnuibl U cxembl: «OCHOBHBIEC MPU3HAKU KUZHI», « Y POBHU OpraHU3aIuu
KUBOU MIPUPOJIBD».

O6opynoBanue: moaenb moJiekysl [JHK.

Tema 3. XumMn4yeckuii cOCTaB U CTPOCHUE KJICTKH.

XHUMUYECKUI COCTaB KIETKM. XUMHUYECKUE DIIEMEHThI: MaKpO3JEMEHTHI,
MHUKPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BemlecTB B KkieTke. l[loanepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKHUCIOThI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCJIKOBOM MOJEKybl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOilcTBa OenkoB. buonormyeckue
GbyHKUUH OENKOB.



®depmeHThl — Ouonormyeckue Karaiamsatopbl. CTpoeHue (epmeHra:
aKTUBHBIM 1eHTp, cyOcTpatHas crneuuduunoctb. KodepmenTtsl. Burtamussbl.
OT1nnunst pepMEHTOB OT HEOPIraHUYECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunibl - (caxaposa, JakTo3a) MW mojucaxapulibl  (Kpaxmaj, IJIMKOTEH,
Hesoao03a). buonoruueckue GpyHkIUM yrieBo10B.

Jlununel:  Tpurauuepuasl, Gochonunuasl, crepouasl. [uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIUIOB KaK HICTOYHUKOB SHEPIHH.

HykneunnoBeie xwucnorsl: JIHK wu PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBbIX KuciotT. Ctpoenune u ¢pynkiun JJHK. Crpoenne u ¢pynxnuu PHK.
Bunet PHK. AT®: crpoenue u pyHKIIUN.

[utonorus — Hayka o kieTke. Kinerounas Teopusi — npuMep B3aUMOACHCTBHS
ujeil 1 pakToB B HAYYHOM MO3HAHUHU. METOIbl U3yUEHUS KIETKH.

Knerka kak memoctHas uBas cuctema. OOmIMe MNpU3HAKH KIIETOK:
3aMKHyTasi HapykHas MeMOpana, monekynasl JIHK kak renernueckuil ammapar,
cucTeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckass u mpokapuoruyeckas. OcoOeHHOCTH
CTpOoeHHus TMpokapuoThuueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKON KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOW, >KUBOTHOU U
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbl KIIETOK — KIJIETOYHAsl CTEHKA, INIMKOKAJIMKC, WX
bynkuuu. [Tnazmaruueckas memOpana, e€ cBoiicTBa v pyHkiuu. [{utomnnasma u eé
opranouabl. OgHomeMmOpanHble opraHoujbl kietku: OIIC, anmapat I'onbmxu,
I30CcoMbI.  IloyaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[Ipoucxoxaenne MUTOXOHApHM W miacTuia. Buasl mmactua. HememOpanubie
OpPraHoubl KJIETKU: PUOOCOMBI, KIETOUHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKH. OyHKIIMY OPraHOUI0B KIIETKH. BKiroueHus.

SAnpo — perymstopHblii meHTp kieTku. CTpoeHue sijapa: siiepHas 00oJouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. lnelinen, P. Bupxos, [Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

[unarpammel:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXHBOU
npupoze», «PacrpeaeeHne XuMUYECKUX AIEMEHTOB B )KMBOU IPUPOJIE».

Tabmunpr u cxemsbl: «llepuonnueckas TabauIa XMMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJEeKyYJIbl BOAb», «bruocunTes Oenka», «CTpoeHrne MOJIEKyIIbl OeIKay,
«Ctpoenue ¢depmentay, «Hyknennosbsie kuciotsl. JJHK», «CTpoeHne MoneKyJbl



AT®», «CtpoeHue 3yKapuOTHYECKON KIETKW», «CTpOEHUE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue szipa KIETKN», « Y TIEBOb, «JIunuapn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHUE JIi MPOBEICHHUS
HaOJII0JICHUH, W3MEPEHMM, SKCIIEPUMEHTOB, MHUKPOIpENnapaTbl pPaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIJIETOK.

JlabopaTopHblie ¥ NPaKTHYeCKHE Pa0OThI:

JlaGoparopuass pabota Ne 1. «M3ydeHue KaTaJIUTHUYECKONW aKTHUBHOCTHU
dhepMeHTOB (Ha mpUMepe aMuJia3bl UIIK KaTajaasbl)y.

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOE€HHUs KIETOK pacTCHHH,
KUBOTHBIX W OaKTEpHil IMOJ] MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpEnaparax U HX
OIHCAHMEN.

Tema 4. ZKuzneaessTeJILHOCTH KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. AcCUMMIISIUS (TIJIaCTUYECKUH 0OMEH) 1
JTUCCUMUTISIIAA (QHEPreTHUYEeCKu OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3Ma.

Turbl oOMeHa BelecTB: aBTOTPO(MHBIN U rerepoTpodHsbIil. Posb hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dortocunte3. CperoBas u TemHOBass (a3sl (oTocuHTeza. Peakiuu
dotocunTtesa. IpdexTuBHOCTH hoToCHHTE3a. 3HAUCHHE (POTOCHHTE3A JJIS )KU3HU
Ha 3emuie. BriusHue yciaoBuil cpesibl Ha POTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUI.

XeMocHHTe3. XEeMOCHUHTE3UpYIolhe OakTepuu. 3HAYEHUE XEMOCHHTEe3a IS
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHne BellecTB, BBIICICHUE U
aKKyMYJUPOBaHUE DHEPrUM B KIETKE. OTambl HSHEPreTUYEcKoro oOMeHa.
['mukonu3. bpoxenune u ero BuAbl. KuciopogHoe okucIeHHE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. D¢ddexTuBHOCTH
HEPreTHUECKOro oOMeHa.

Peakuun wmatpuunoro cunte3a. ['enermueckas wuHpopmamus u JIHK.
Peanuzanus renernyeckod mHGoOpMaIMy B KJIETKE. [ €HETUYECKU KOJ M €ro
cBoiictBa. Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancnsinus — OuocunTes
Oenka. Ortanbl TpaHcimsiuud. KoawpoBanue amuHOKucioT. Poib pubocom B
OnocuHTEe3e OerKa.

Hexnerounsie popmsl sxu3nu — BUpychl. ctopust otkpbeiTus Bupycos (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M SKM3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacreHuil, XUBOTHBIX M YEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHozaepuuura yenoBeka (BMY) — Bo3Oyaurens CIIM/la.



OOpatHast ~ TpaHCKpuIlIMs, peBepraza W uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabnuipel u cxembl: «Tumnbel nutanusy, «Metadonuzm», «MUTOXOHAPUS,
«HepreTuyeckuit oOMen», «Xmoporuiacty, «Dorocunres», «Ctpoenue JITHK»,
«CtpoeHue u HyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I e HeTuueCcKuil Koo,
«Bupycoe», «baktepuodarn», «Crpoenue u xku3HeHHbId 1uki Bupyca CIIN/]a,
oaktepuodaray, «Pernukanusa JJHK».

Oo6opynoBanue: mojaenu-anmMkanun «Yapoenue JIHK u TpaHckpunius»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpyktypsl JJTHK.

Tema S. PasMHOKeHHe 1 MHAMBHUYAJbHOE PAa3BUTHE OPraHNU3MOB.

KieTouHblii 1IUKJ, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u MuTos.
[Ipoueccsl, nporekatoniye B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunreza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIM HabOp — KapUOTHIIL
JIuTIouHBIE W TAluvIOWIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJIBI.
[{utonornyeckue OCHOBBI PA3MHOKEHUSI W  MWHIUMBHAYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinerkn — muto3. Craaum muto3za. Ilponecchl, mpoucxonsmuye Ha
Pa3HBIX CTAJUSIX MUTO3a. BHOJIOTHYECKHUI CMBICIT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKHA — allOMTO3.

DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecroyioe U mojioBoe. Busl Oecrionoro
Pa3MHOXKEHUA: JIeJICHHE HAJIBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAYECHUE JIJIs1 CEJICKIUU.

[TooBOE pa3MHOKEHUE, €TO OTIUYHS OT OECITOJIOTO.

Meiio3. Craguu Mmeiio3a. [Ipoieccel, mpoucxoasiue Ha CTaausx Meno3a.
[ToBenenne xpomocoM B Meroze. Kpoccunrosep. buonornueckuil cMmbIici U
3HAYEHHE MEK03a.

['ameroreHes — mnporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Y KHUBOTHBIX.
[TonoBbie 3kene3bl: CEMEHHUKUA W sU4HUKUA. OOpa3oBaHuE U pPa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u, SIMIEKIIeTKAa) — CIepMaTOreHe3 M OBOIEHES.
OCcOOEHHOCTH CTPOCHMS SIULEKJIETOK M crepMaTo30uaoB. OIIog0TBOPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHATBLHOTO Pa3BUTHSA y TMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opraHorenes. [loctamOpuoHambHOE pazBuTHE. THUITBI
MOCTAIMOPHUOHANBHOTO PAa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BriusiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHHU, CTAINHU PA3BUTHSL.

JdemoHcTpaumu:

Tabmuubr u cxembl: «DOpMbI Pa3MHOKEHUS OPTaHU3MOBY», «JlBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounbld nukin», «Pemmukamua JHK», «Mwuto3y,
«Menosy», «IIpsamoe u HenpsiMoe pa3BUTHEY, «[ aMeTOreHe3 y MIEKOIUTAIINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3ay.

O6opynoBanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMato3ouibl
MJIEKOIUTAIOWIETO», «SMIeKiIeTKka MIEKonuTaromero», «Kapruoknues B KieTkax
KOpEelKa JIyKa», MarHuTHas MOJEJb-allUINKauus «/leneHne KIeTkn», MOJEeIb
JHK, monens Metada3Hol XpOMOCOMBI.

JlabopaTtopHblie M mpaKkTHYecKHe padoOThI:

Jlabopatopuas pabora Ne 3. «HabGmromenwe MuTO3a B KJIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas pabora Ne 4. «/3ydeHuwe CTpOEHHMS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIPEnapaTax».

Tema 6. HacjieCTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUKH. VICTOpUS pa3BUTHUS T€HETUKHU. Poib IuTONIOrMN
¥ SMOpHOJIOTUM B CTAHOBJIEHUU TEHETHKU. BKiIall pocCHUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKH (TUOPUAOIOTUYECKU,
[UTOT€HETUYECKUN, MOJEKYISIpHO-TeHETHYeCKHi1). (OCHOBHBIE T'€HETHYECKHE
noHATHS. ['eHeTUYecKasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACIIEIOBAHUSI MTPU3HAKOB, YCTaHOBJICHHbIE ['. MeHaenem.
MonorubpuiHoe ckpemuBaHue. 3aKOH €auHOoOOpa3us TUOPHUIOB TEPBOTO
nokojeHus. IlpaBuno goMuHHUpOBaHMS. 3aKOH pACIICIUICHHS TPU3HAKOB.
['unioresa unctoTsl rameT. [1omHOE M HEMOJTHOE JOMUHUPOBAHHUE.

JluruOpugHoe  CKpemuBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIEIOBaHUS
npu3HakoB.  l[uToreHeTMdeckue  OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanu3upyloliee cKkpenupanue. Fcrnonb3oBaHne aHamIM3upyoIEro CKpenMBaHms
JUTSI OTIPEICIICHHSI TEHOTHUIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HaclIeIOBaHUIO TeHOB. HapylieHue clenyieHust FTeHOB B pe3yJIbTaTe
KPOCCHUHT'OBEpA.

XpOMOCOMHAasi TEOPHS HACIEICTBEHHOCTH. | eHETUUECKME KapThl.



['eneTnka mnosia. XpOMOCOMHOE OIpENENCHUE Moja. AyTOCOMBI U TOJIOBBIC
XpoMOCOMBI. ['oMOoramMeTrHele M rereporaMeTHble OpraHu3Mbl. HacienoBanue
IIPU3HAKOB, CLEIJICHHBIX C IOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICCTBEHHAS.
Ponme  cpenpl B HEHACHEACTBEHHOW  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOIU(PUKAIIMOHHON U3MEHUYMBOCTU. BapuanioHHbIN psii ¥ BapyualluOHHAs KpUBasl.
Hopma peakuuu mnpusHaka. KonndecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneactBeHnHasi, wiM TeHOTUIIMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTarmoHHas ”3BMEeHUYNBOCTh. Kitaccudukanmst MyTanuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbI MyTanuid. MyTareHHbie (GaKToOphbI.
3aKOH rOMOJIOTHYECKUX PAJIOB B HACHEACTBEHHOW n3MeHunBocTy H. M. BaBunoga.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHUYHUBOCTD.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJI0OBEKA: T€HEaTOrHUSCKUM, OJM3HEIOBBIN, IINTOTCHETHYECKIUM, OMOXMMUYECKHM,
MOJIEKYJISIPHO-T€HETHYECKUH. CoBpemeHHOE ONPEAEICHUE TE€HOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCJE C TMOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: T'€HHbIE OO0JIE3HHU,
OO0JIe3HU C HACJIEJICTBEHHOW MPEIPACIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue M TeHEepaTuBHbie MyTanuu. CTBOJOBBIE KIETKHU. [IpuHIUIBI
310pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPODUIAKTUKY U JICUEHUS T€HETUYECKUX
0ose3Heil. MeanKko-reHeTUUeCKoe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIUIIMHCKOM
TE€HETUKHU B MPEAOTBPAILECHNH U JICUCHUH T€HETUYECKUX 3a00JIeBaHUH YellOBeKa.

JdemoncTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabmuubt u  cxembl:  «MOHOTHMOPUAHOE  CKpEUIMBAHME U  €T0
[UTOT€HETUYECKAasE OCHOBa», «3aKOH pAaCIICIUICHUS M €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH YHCTOTHI  TaMmeT», «JlurubpumHOoe  CKpelMBaHHE,
«lluTomornyeckne  OCHOBBI  JAWTHOPHAHOTO  CKpeIMBaHU»,  «Menosy,
«B3auMopeiicTBie aieNbHBIX TE€HOB», «l'€HeTH4ecKue KapThl pPaCTCHUH,
JKUBOTHBIX M 4eEJIOBEKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUIEHHOTO ¢ mnoJiom», «KapuoTtumbel dYemoBeka ©  KUBOTHBIX», «Buasbl
U3MEHYUBOCTHY, «MoaudukanuoHHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynmn KpoBu», « MyTallmoHHasi ”3BMEHYHUBOCTHY.

O6opynoBanue: Mojelu-anmIukanun «MOHOTHOPUTHOE CKpEUTUBAHUE,
«Hemonmnoe nmomuHupoBaHuey, «Jlurnbpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON U MHUKpompemnapar «Jpo3zoduia» (HopMa, MyTauuu
(GhopMBI KPBUTBEB M OKPACKU Tela), Tepoapuii «['opox moceBHOY.

JlabopaTopHble M mpaKkTHYecCKHe PadoOThI:

JlaGoparopHast pa6ota Ne 5. «M3yueHue pe3yjabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUSA Y AP030(UIIbl HA TOTOBBIX MUKPOMPENAapaTax».

JlabopaTtopHas pabota Ne 6. «3yyenne monudukainoHHON N3MEHYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO Psifia M BApUALIMOHHOW KPUBOI».

JlabopaTopHas pabora Ne 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHUKponpenaparax».

[Ipaktudeckass pabota Ne 2. «CocraBieHHE€ UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusa Kak HayKa M MOpoLEcC. 3apOKICHUE CENEKIHMU U JIOMECTHKALIMS.
VYuenne H. WM. BaBuioBa o0 I1eHTpaX NPOUCXOXKICHUS W MHOTO0Opa3us
KyJIbTYPHBIX pacTeHui. LIEeHTpbl MpOMCXOXKAEHUS AOMAIIHHUX >KUBOTHBIX. CoOpT,
opoAa, MTaMM.

CoBpeMeHHbIE METObI CeNEeKIH. MacCOBBIN U MHIUBU Ty aJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUNW U KUBOTHBIX. OILIEHKAa JKCTepbepa. bIM3KOpOICTBEHHOE
cKkpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
['erepo3uc, wnu rudpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIMHI.
Otnanénnass rtulpunmszamms u e€ ycrnexw. VCKyCCTBEHHBIM MyTareHes u
MOJIyYCHHE TOJIMIUIOUIOB. JIOCTMKEHMSI CENEeKIMU pacTeHUM, XWUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buotexHONMOrMs Kak OTpacib NPOU3BOJCTBA. ['€HHAs WMHXKEHEpHs. OTalbl
co3nanus pexomOuHanTHoW JIHK wu TpaHcrennsix opranusmoB. Kuetounas
uHxeHepus. Kinetounele KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHHUIA.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okonoruueckue W dtudeckue  npoodinembl. ['MO  —  reHeTudecku
MOAU(PUITIPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpaumu:

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. [. Kaprneuenko, M. O.
HMBaHoB.

Tabmuiel 1 cxeMbl: Kapra «l[eHTpbl MPOUCXOXKIACHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl qoMalHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padboter akanemuka M. @. MIBaHoBay,
«Ilomunnounusa», «OO0bEeKTh OWoTexHONOTHNY, «KileTouHble KyJIbTYphl H
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U TIEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISKU TUIOJIOB M KOPHETUIOAOB TUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHmi, repbapuii «CembCKOX03IHCTBEHHBIC PACTCHUS).



JlabopaTopHblie ¥ NPaKTHYeCKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOAbI W JOCTUKEHHUS CEJIEKIMU PACTEHUN WU
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENIbHBI  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA UJIM HAYYHOTO IIEHTPA)».

11 KJTACC

Tema 1. DBoIIOIIMOHHAS OMOJIOTHS.

[Ipennochulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIOIUOHHAS
Teopusi U €€ MecTo B OuoJIOrMU. BiusiHuE 3BOIIOIMOHHOW TEOPHUU Ha Pa3BUTHE
OMOJIOTUU U JPYTUX HAYK.

CBugerenscTBa 3BOJIONUU. [laneoHTONIOTMYECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTHYECKOW JICTOTMCH, TEPEXOMHbIE (HOPMBI.
buoreorpaduyeckue: cxoacTBo U paznudue ¢ayH u GIop MaTEpUKOB  OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pPa3iuuus SMOPHUOHOB pA3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAIOTUYHBIE,
PYJIIMMEHTApHBIE OPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUECKHUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX MyTeH y Bcex
OpraHU3MOB.

OomonnonHass tTeopus Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBUKyIME CHUJIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE TPU OTPAHUUYCHHOCTH PECYpCOB, HEOMpPEAesIEHHAsT M3MEHYUBOCTb,
O0opnba 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunreruueckas teopust sBomouu (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBosronus. [Tomynsnuns kak eAMHULA BUAA U YBOJOLHH.

JBwxymiue cuiabl (QakTopsl) BOJIONMK BUAOB B Mpupoae. MyTallMOHHBINA
mporecc U KOMOWHATUBHAS W3MEHYMBOCTH. [lOMyISIITMOHHBIC BOJHBI M JIpeid
reHoB. M3osisiius u MUTpanus.

EctecTBeHHbIll 0TOOp — HampaBisitoumi ¢akrop 3Bojonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHW3MOB KakK pe3yiabTaT »dBOIONUA. [Ipumepbl
MPUCTIOCOOJICHHUH Y OpraHn3MOB. ApoMOp(0o3bl U HANOATATITAITIH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbie  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi.  DopMbl  ABONIONUU:  (PrsieTUYECKasl, JIUBEPreHTHA,
KOHBEPIeHTHas, napasuienbHas. HeoOpaTuMOCTh SBOJIIOIUH.

[IpoucxoxieHre OT HecHeluaIu3upoOBaHHBIX MpeakoB. [Iporpeccupyroias
crenuain3anus. AganTuBHAs paguanus.

JdemMoHncTpanuu:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mroiep, A. H. CeBepuos.

Tabnuibl U cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3eMiie», «3apoIbIIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PopMmbl  OOppOBI 32
cymiecTBoBanue», «EctecTBeHHBIN 0TOOpY», «MHOroo0pasue COpTOB pacTEHUI,
«MHorooOpa3ue  mopon  KuUBOTHbIX»,  «[lomymsmum»,  «MyTtaunoHHas
U3MEHYHUBOCTHY, «Apomopdo3by, «Unnoamantarmumy, «OOImas aereHepanus,
«/IBmwxynme cuibl 3Bomonuny, «Kapra-cxema wapiipyta myTemecTBus Y.
HapBuna», «bopsba 3a cymiectBoBaHue», «IIprucnocoOJeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa3oBaHuEy, « IKOJIOTHIECKOE BUA000PA30BaAHUEY.

ObopynoBaHHe: KOJIEKIHMS HACEKOMBIX C PAa3IMYHBIMH THUIIAMH OKPAacCKH,
HAOOp IJIOJOB U CeMsH, KoJulekius «lIpuMepsl 3alUTHBIX MPUCHIOCOOIECHUN Yy
KUBOTHBIX», MOJieiNb «OCHOBHbBIC HANpPABJICHUS 3BOJIOLMN», 0O0BEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra MTO3BOHOYHBIX).

buoreorpaguueckass kapra wwupa, KoJulekiusi «POoOpMbl COXpPaHHOCTHU
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmumkanus «llepexpéct
XpOMOCOM», BJIaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapar «/lpo3oduna» (Hopma, mytanuu (GOpMbl KpbUIEB U
OKpacKH Tea).

JlabGopaTopHblie ¥ NpaKkTUYeCKUE PadoOThI:

JlabopaTopuas pabora Ne 1. «CpaBHEHHE BHAOB MO MOP(HOIOTHICCKOMY
KPUTEPUIO».

JlabopaTopHas pabora Ne 2. «OmnucaHue MPUCITOCOOJIEHHOCTH OpraHu3Ma H
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHUE M Pa3BUTHE )KU3HHU HA 3emuie.

JloHayuyHble TPEACTABICHHUS O 3apOXKICHHM >XU3HU. HayuyHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M maHcnepmus. XUMHYECKas
HBOMIONMS. AOHMOTEHHBIM CHHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKICHUE XUMUYECKOM 3BOIIOMU. HavanbHbIe Tans
ounonornyeckor 3Bomonuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM W HX SBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYIII dKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo spam M nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas d3pbl. Ilameosoiickas spa u €€ TMepuoAbl: KEMOPHIICKHUH,
OpPIOBHUKCKHUM, CUITYpPUNCKHAN, TEBOHCKHM, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3o30icKas 3pa U €€ NeprUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3zolickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBBIA, HEOIC€HOBBIM,
AHTPOIIOIr€HOBBIM.



XapakTepucTuKa KJIMMaTa U TeOJOTUYECKHX MpoieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMop]o3bl y pacTeHHil u
KUBOTHBIX. [losiBNIEHME, paclBET M BRBIMUPAHKUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOro MHUpa Kak oOTpaxeHue »3Bojouuu. OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIITbI OPTraHU3MOB.

DBoJIONNS YeJIoBeKa. AHTPOIIOJIOTHA KaK HayKka. Pa3BuTue mpeacTaBieHui o
MPOUCXOXKJICHUN 4YesloBeka. MeToabsl u3ydyeHus anTponorene3a. (CxolcTBa u
pazIMyuMs 4€JIOBEKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TTOJIOKEHHE YEJIOBEKA.

Jewxkymue  cuiabl  (pakTopbl) — aHTpomoreHe3a.  HacnencTtBeHHas
W3MEHYMBOCTh M  €CTECTBEHHBIH oTOOp. OOImecTBeHHbI 00pa3  KHU3HU,
W3TOTOBJICHUE OPYAUI TPy/a, MBIIIUICHUE, PEUb.

OCHOBHBIE CTAIMM U BETBU 3BOJIIOLIUH YEJIOBEKA: aBCTPAIONUTEKU, YeIoBeK
yMmenbiid, YenoBek mnpsaMoxoasmu, YenoBeKk HeaHACPTAIbCKUAM, YemoBek
pa3yMHbiii. Haxojaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus1, 00bEM FOJIOBHOIO MO3ra, 00pa3 ®HU3HU, OPYIusl.

YenoBeueckne pacbl. OcCHOBHblIE  OOJNbIIME  pachl:  €BPOIEOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (9KBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uaTcko-aMepukaHckasi).  UepTbl  MNPUCHOCOOJIEHHOCTH  MpEJACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIUWHCTBO 4YeNOBEYECKHUX pac.
Kpuruka pacusma.

JdemMoHcTpanuu:

[Toptpersl: ®@. Penn, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHe COJHEYHOU cHUCTeMbl», «Pa3BuTue
opraHuveckoro wMupay», «PacturenpHas kneTka», <«OKWBOTHas — KIETKay,
«IIpokapuoTnyeckas kieTka», «CoBpeMEHHasl CHUCTEMa OPraHHUYECKOro MHPAY,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJIOK  IPEJIKOB
COBPEMEHHOTO 4EJIOBEKa», «/lpeBHenmme momm», «/peBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «YeT0BEeYECKHE pach.

O6opynoBanme:  mymsku  «lIpoucxoxkmenne  demoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMaHBLOHIIA), CIICTIKH WJIU
U300pKEHHUS] KAMEHHBIX OpYyJIud NEpBOOBITHOTO YejoBeKa (KaMHH-YOMIEPHI,
pyomna, ckpebna), TEOXpoHOJOTHYecKas Tabmura, Koulekiusa «Dopmer
COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHblie ¥ MpPaKTHYeCKHE PadOThI:

[Ipaktuueckast pabora Ne 1. «I3yueHue uckomnaeMbpIx OCTaTKOB PACTEHUN U
YKUBOTHBIX B KOJIICKIIHSIX.



OKCcKypcusi «DBOJIOLHUS OPraHUYECKOTo MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIN KPaeBEAUECKUI My3€i).

Tema 3. Opranu3mbl ¥ OKpY:KaIias cpeaa.

DKOJIOTHS KaK HayKa. 3aJauu U pa3/iebl SKOJOTUU. MeTo/1bl SKOJIOTHYECKUX
UCCJIEI0BAHUMN. DKOJIOrHYeCKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOWTaHUA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHUOPIaHU3MEHHAS.

Okonornueckue (akropel. Knaccudukanusa skonorudeckux (akToOpoB:
abnoTtuyeckre, OWOTMYECKME U aHTPOINOreHHble. JIeHCTBHE HKOJOTMYECKHUX
(hakTOpOB Ha OPraHU3MBI.

Abuotrnyeckue GakTOpbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONMEPHOIN3M.
[IpucniocoOnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (haKkTOopHI. Bunrel OMOTHYECKUX B3aNMO/JIEUCTBUM:
KOHKYPEHIIUA, XUIIHUYECTBO, CUMOMO03 U ero ¢popMel. [lapazutusm, koomneparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHMe OHMOTHYECKUX B3aUMOJCUCTBUN Ui CYyIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKUE XapaKTepUCTUKH mnonyisiuu. (OCHOBHBIE TMOKa3aTelu
NOMYJISILUNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[mHaMuka 4MCIIEHHOCTH NOMYJISIUAN U €€ PEeryJIsiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6oabaT, K. ®@. Pynse, 3. I'ekkens.

Tabmuubl 1 cxembl: kapta «llpupoanbie 30Hbl 3emun», «Cpenbl OOUTaHUS
opranusmoBy», «®Potonepuoausm», «llomynsauunm», «3aKOHOMEPHOCTH poOCTa
YHUCIIEHHOCTH MOMYJISIUN UHPY30pHHU-Tyhenbkuy, «lluimesbie menmy.

JlabGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

JlabopaTtophnas padota Ne 3. «Mopdonorudeckue 0COOCHHOCTH PACTEHUM U3
pa3HBIX MECT OOUTAHUSY.

Jlaboparopnas pabota Ne 4. «BnusiHrE cBeTa HA POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota No 2. «[loacuéT MIOTHOCTH MOMYJISIIUNA PA3HBIX BUIOB
pacTEeHUI».

Tema 4. CooO1iecTBa 1 IK0OJIOrHYECKHE CUCTEMBI.

CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHUJIOBasi,
MPOCTPAaHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsizu B
ouoneHose.

Okojoruueckre cuctembl (dkocucteMbl). [lonsitue 00 »sKocucTeMe H
ounoreoneHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, pe1yleHThl. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muIIeBbIE) YPOBHM SKOCUCTeMBbl. [lWIlleBble LIEMM U CETH.
OCHOBHbBIE TIOKa3aTEeU SKOCUCTEMBI: OMOMacca, NPOAYKLHMS. DKOJIOTUYECKUE
nupamMujibl: MPOIYKIHMHM, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYMBOCTD, CAMOPETYIISIH, pazButue. CyKiieccusl.

[TpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOWHOTO
WJIA UIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak @akrtop ycroilunmBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepranckoro o 6mocdepe. I'panuribl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH OHocdepbl Kak
rJI00aJIbHOM 3KOCHCTEMBI. J{MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
onocdepe.

KpyroBopoTb! BemiecTB 1 OMOre0OXUMUUECKHE IIUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B OMochepe 3eMiau. AHTpOIIOTeHHbIE U3MEHEHUS B Ouocdepe.
['moGanbHbIE HKOIOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHUE MPUPOJIbI u YeJI0BEYECTBA. Coxpanenue
O1ropa3zHooOpa3us Kak OCHOBA yCTONYMBOCTH 6uochepsl. OCHOBA paIlioHaIBLHOTO
yOpaBJICHUS MPUPOJHBIMU pecypcaMd M HX HCHOIb30BaHue. JlocTuxkeHus
OMOJIOTMH U OXpaHa MPUPOIBL.

JdemMoHcTpanuu:

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

Tabmumpr u cxemsbl: «llumesbie nenn», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nutanusy, «IKoJOrHUUECKasT MUPAMHUIAY,
«buocpepa u yenosek», «IKocucTEMA HIMPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa  NOPUPOLY», «BaKHEWIIME HMCTOYHHUKHU
3arpsi3HEHUST BO3/IyXa W TPYHTOBBIX BOI», «IlouBa — BakHEWIIash COCTABIISIFOIIAS
ouochepr», «Daktopbl nerpamanuu 1mouBy», «llapHukoBbIil 3PdekT», «DaKTophI
PaIMOAaKTUBHOTO 3arpsi3HeHust Ouocdeps», «OO0mas cTpykrypa Ouocdepbi»,
«Pacnipoctpanenue xu3HH B Oumochepe», «O30HOBBI dKpaH OuOChHEPHD,
«KpyroBopot yriepona B 6uochepe», «KpyroBopoT a3ota B Ipupoae».

O6opynoBanue: Mojelb-anmuKanus « TunudHbie OHOLIEHO3b», TepOapuit
«PacturenbHble cO001IECTBAY, KOUIEKIIMH «bronenosy», «Bpenurenu BaxHeHmmx
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYp», TepOapuu ¥ KOJUJICKIIMM pACTECHUH W
KUBOTHBIX, TIPUHAJUICKAIINE K PA3HBIM IKOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepainuu, H300paKE€HUS OXpaHIEMbIX BHUIOB
PacTEHUHN U )KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornacno ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOyYarOMMHUCA MPOTpaMM  CpeaHero  olmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS mpeamera «buomorus»
BBIJICJICHBI CJICYIONIUE COCTABIISIONINE: OCO3HAHHME OOYYAIOIIMMHUCS POCCUICKOMN
rpakIaHCKOW UJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACICHUI0, HaJW4yhe MOTHUBAIlMU K OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMIUN pa3BUTHA OHUOJOTHUUYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaAMHU, MPUCYIIUMHU CUCTEME
OMOJIOTMYECKOT0 00pa30BaHMs, HAJIWYHWE DKOJOTMUYECKOTO TPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM M CTPOUTD KM3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI IpeameTa «bUoJorus» IOCTUTraloTCs B
€AMHCTBE YYEOHON U BOCIHUTATEIBHON JIEATCIIBHOCTH B COOTBETCTBUU C
TPAJUIIUOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHHUS, CaMOBOCIIUTAHUSI W
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBKEHUS K 3aKOHY U MPABOIOPSJIKY, UETIOBEKY TPyJa U CTapIIEMy TOKOJICHUIO,
B3aMMHOTO YBa)KECHUsI, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJUIMIM MHOTOHAllMOHAJIBLHOTO Hapoaa Poccuiickoit denepaiuu, NpUpoae U
OKpY’KarolIeH cpere.

JInyHOCTHBIE pE3yabTaThl OCBOCHUSI ydeOHoro mpeamera «buosorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaIONIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOM BHYTPEHHEH MO3UIIUEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOCXJICHHH, COOTBETCTBYIOIIHUX
TPAJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIMPECHHUE >XU3HCHHOTO
OMbITAa U ONbITA JACATEIBHOCTH B IPOIECCE pealu3allMd OCHOBHBIX HaMpaBJICHUMN
BOCITUTATEIILHOM JeITEILHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YUaIOIIEeToCcs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBRA;



OCO3HAaHHE CBOMX KOHCTHTYLIHOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWU Y4E€OHBIX U MO3HABATEIbHBIX 3aJ]1ay, BBINOJIHEHUU
OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3MIIMI0 TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOAEH C pa3HbIMU YOSKICHUSIMU, KYJIbTYPHBIMU LICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCJIEAOBATEIbCKUX 3a7a4y, YBaXXUTEIBHOTO
OTHOIIEHUS! K MHEHHIO ONIOHEHTOB IMpHU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMUS;

TOTOBHOCThH K TYMaHUTapPHOU U BOJIOHTEPCKOM AESATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOMN rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHHS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH IEpE]
PonuHoi, ropmoct 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIbTYpPY,
MPOIILIOE U HACTOSAIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHUE K MPUPOTHOMY HACTEIUIO U MaMSITHUKAM MPUPO/IBI,
JOCTHXEHUSIM Poccrun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OHWOJOTUU, TOHUMAHUS 3HAYCHHS OWMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeiiHas yOexaAEHHOCTh, TOTOBHOCTh K CIyXEeHHIO M 3aummTe OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSI:

OCO3HAHHUE TYXOBHBIX IIEHHOCTEN POCCUHUCKOTrO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBEICHNUS,

CIIOCOOHOCTh OLIEHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHS IIEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMAaHHE YMOLIMOHAIBHOTO BO3/ICHCTBUS KUBOM PUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATH Ka4eCTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnMTaHUA, (POPMHMPOBAHUA KYJIbTYPbl 310POBbS M
IMOLUOHAIBHOTO 0J1ATONOJYYMSI

NOHMMAaHHWE W pealu3alusi 3740pOBOro M 0e30macHoro odpasza >KU3HU
(310poBO€  mUTaHWE, COOJIOJEHWE TUTHEHUYECKUX TPaBHWJI U HOPM,
cOamaHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peEryispHas Quandeckas
aKTUBHOCTb), OEpPEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY M TICHXUYECKOMY 370POBbIO;

NOHMMAaHHWE IIEHHOCTM TPaBWJI HMHAWBHIYAIbHOTO M  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYaIUsAX, YTPOKAIOIINX 37I0POBBIO U KU3HHU JIIOJICH;

OCO3HaHUE TMOCHEACTBUNA U HENPUSITHS BPEIHBIX MPUBBIYEK (YNOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTH TEXHOJIOTUYECKOW M COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JESITEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cdepaM NpodhecCHOHATBHON eSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccun W PeaTu30BHIBATH
COOCTBEHHbIE KU3HECHHbIC TJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M C€aMOOOpPa30BaHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JI0TUYE€CKOTr0 BOCIIMTAHUSA :

IKOJIOTUYECKU II€JIeCOO0Pa3HOE OTHOIICHHE K TMPHPOJAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILIIECTBOBAHMSI;

NOBBILICHUE YPOBHS OSKOJOTMYECKOW KYyJbTYypbl: MNPUOOPETEHHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB M OIICHKM WX BO3MOJXKHBIX TIOCIEICTBUN ISt
OKPYXaroUIEenl Cpeabl;

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTHYECKHX MpoOJeM M MyTel uX
pelIeHus;

CHOCOOHOCTh HMCHOJb30BaTh MNPHOOpETaeMble MPU H3YYEHUHM OHOJIOTUH
3HaHWS W YMEHHUS TpU PEIICHUU NpoOJieM, CBSA3aHHBIX C palMOHATBHBIM
IPUPOJONOIL30BAHNEM  (COONIOZEHUE TpaBWi  TOBEACHUS B MPUPOJE,
HaIpaBJIEHHBIX Ha COXpPaHEHHE pPaBHOBECHS B SKOCUCTEMaX, OXpPaHy BHJOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINPUITUE JCUCTBHUM, NPUHOCAIIMX BPEd  OKPYXKarOLIEH
IPUPOJIHOM cpesie, YMEHHE MPOTHO3UPOBATh HEOJAroNpUsTHBIE 3KOJIOTHYECKUE
MOCJICICTBUS IPEAIIPUHUMAEMBIX IEMCTBUHM U MPENOTBPALLATH UX;

HaJIMYue Pa3BUTOTO IKOJOTUYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTUYECKOU HaIIPaBIICHHOCTH, YMEHHS
PYKOBOJACTBOBATbCSI UMHU B I103HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON IEATEIIBHOCTH IKOJIOTUUECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOIECTBEHHOM MPaKTUKHA, OCHOBAHHOTO Ha JUAJIOre
KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIIbCKOM KYJbTYphbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXK/TY JIFOJIbMHU U TO3HAHUS MUPA;

NOHMMaHUE creuuUK OHOJOTMM Kak HayKH, OCO3HaHUS €€ poju B
(GbOopMUPOBAHUN PAIMOHATBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
npescTaBiICHUsT 00 OKpYXarolleM MHUpe KaK O €IWHCTBE MPUPOJIbI, YeNOBEKa U
oOlIeCTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU ISl COBPEMEHHOW IMBHIIM3AIINU:
o0ecrnieueHrss HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JJaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peIIaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
4eJI0BEYECTBa, IOUCKA IyTEH BBIX0J1a U3 TII00AIbHBIX KOJOTHYECKUX MPOOIEM U
oOecrieueHuss MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOAHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOIMYECKMX 3HAaHUW B LEIAX
NOBBILIEHUS] OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DYHKIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, (hopMUpyeMOit
IPU U3yYEHUH OHOJIOTUY;

IIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHWs, HUCIOJB3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM WCIIOJIb30BAaTh IOJy4YaeMble 3HAHMS JJs aHaiu3a u
OOBSICHEHUSI SBJIEHUN OKPYKAIOIIEr0 MHUpPAa U MPOUCXOAAIIUX B HEM H3MEHEHMI,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LENBIO MOJyYEHUS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSTEIbHO HMCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust po0JieM B pealibHbIX JKU3HEHHBIX CUTYAITUsX;

OCO3HAaHME LIEHHOCTH HAyYHOU IEATEIBHOCTH, I'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO M UCCIENOBATEIBCKYIO AEATEIBHOCTh MHANBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYyYEHHUIO HOBBIX 3HAHMA MO OHOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOEHUsI y4ueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYUMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUIUXCSA
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) OOLIeHaAYyYHbIe TMOHATHSA, OTPa’Karollne
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHeuu(puKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, HHEPrusd, SBJIICHHUE, IPOLIECC,
CUCTEMA, HAY4YHBIM (DaKT, MPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeJOBaHUe,  HAOJIOEHUWE, UW3MEpPEeHHe, OSKCIEPUMEHT U  JIPYTHuX),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

peryJISITUBHBIC), obecrieunBaroIme dbopmupoBaHue GyHKITMOHATBHON
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaroluxcs, CIOCOOHOCTh
00yJaroIuXCst WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W yHUBEpPCaJbHbIC y4eOHBIE JECUCTBUS B
ITO3HABATEIbHOW U COUUAIBHOW MPAKTHUKE.

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMbI CPEIHETO OOIIEro
00pa30BaHMs JIOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHUSA:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBaTH U aKTyaJlM3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHHM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanmza, cMHTE3a, CpaBHEHUS, KiIaccuUKaIuy, 0000IIeH s ), paCKPHIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh MX XapaKTEpHbIE MPU3HAKH, yCTaHABIUBATH
CBSI3M C JIPYTUMH MOHSATUSAMH);

ONpPEACNITh LU ACATEIbHOCTH, 3aJaBasl MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YyJIbTAThI JIEATCIIbHOCTH C OCTaBJICHHBIMHU 1ICJISIMU;

WCITOJIB30BaTh OMOJIOTHYECKHE TIOHATHS 711 OOBSICHEHUS (DaKTOB U SBJICHHUM
YKUBOW MPUPOJBI,

CTPOUTH JIOTMUECKHE PACCYXKIEHUs (MHIYKTUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU W MPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYJIUPOBAThH BHIBOIBI M 3aKITFOUCHIS;

MPUMEHSITh CXEMHO-MO/IEIbHBIE cpeAacTBa IS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYMM  pa3HOro  poja,  BBISIBICHHBIX B Pa3jIMUYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUJIaH PEIICHUs MPOOJEeMbl ¢ YYETOM aHalnM3a UMEIOUIUXCA
MaTepUaIbHbIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTH, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUH 1€ATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IIPU PELLICHUY )KU3HEHHBIX ITPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE eHCTBHS:

BJIa/IETh HABbIKAMHU YUEOHO-MCCIIEI0BATEIBCKON U MMPOCKTHON ACSITENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS PAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIOJIb30BaTh pa3iMuHble BUJBl JEATEIBHOCTH MO TMOJIYYEHUIO HOBOTO
3HaHUS, €ro WHTEpPIpeTaIy, MPeoOpa3oBaHUIO M NPUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCJIE [IPH CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMUPOBATH HAYYHBIN TUIT MBILUIEHUS], BIAJAETh HAYYHON TEPMUHOJIOTUEH,
KJIIOYEBBIMH MTOHATUSMHU U METO/IAMU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
JESITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICCTBEHHBIE CBSI3M U aKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ PELEHUsl, HaXOAUTh ApryMEHTHI JJI1 JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a]]aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE pEHICHHs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATh X JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHANIPABIICHHBIN MOWCK MEpPEHOCa CPEACTB M CIIOCOOOB
TENUCTBUS B MPO(GECCHOHATBHYO CPEY;

yMETh MEPEHOCUTH 3HAHUS B IMO3HABATEIBHYIO M MPAKTHUYECKYIO 00IacTh
KU3HECATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJEH, TMpeajaratb OpUTMHAIbHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3371a9H, JOMYCKAIONTNE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHHKAX HH(OpMALIUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuUTeparype, OHOJOTMYECKUX CIIOBapsix U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



UHOOPMAITUIO PA3IMYHBIX BUJIOB U (HOPM MPEICTABICHHUS, KPUTUYECKH OIEHUBATh
e€ I0CTOBEPHOCTh U HETIPOTHBOPECUYNBOCTH;

dbopMyupOBaTh 3amPOCHl U MPUMEHATH Pa3IUYHbIE METOJAbl MPHU TOUCKE U
orObope Ouosioruyeckord HHQpopMaIuy, HEOOXOIUMON ISl BBIOJHEHUS Y4EOHBIX
3aad4;

npUOOpETaTh OIBIT MCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOJIb30BAHMS PA3IMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpPMY  IPEACTABIICHHUS
ouosiorudeckoi uHGopmaiuu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyeckod HHPOpMALMEH: MTPUMEHATh XHUMHUYECKue, (QU3NYECKue W
MaTeMaTHYECKHEe 3HAKH W CUMBOJIBI, (opMylibl, abOpeBuaTypy, HOMEHKIATYpYy,
UCIIONB30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWsI W 3amUThl  WH)OpMmaIuwy,
nH(MOPMAIMOHHOM 0€30M1aCHOCTH JIMYHOCTH.

OByaieHHe YHMBEPCAJbLHBIMM KOMMYHHKATUBHBIMHM /1€/iCTBUSIMH:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAITUU BO BCEX cepax KU3HHU, aKTHBHO YIaCTBOBAThH
B JMaJIOre WX JMCKYCCHU MO CYIIECTBY OOCyX)JaeMoil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJEHUS OTHOCHUTEIIbHO BBITIOJIHEHHS MpejjiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl M COTVIACOBAHHOCTb MO3ULIUNA JPYTUX YYACTHUKOB
JIMaJiora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIECHUS, MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTU TIEPETOBOPHIL;

BIAJCTh PA3IMYHBIMHU CIIOCOOAMHU OOIICHUS M B3aWMOJCHCTBHUSA, TMOHUMATh
HaMEPEHUS JPYTHUX JIIOJICH, TPOSBISITh YBOKHUTEIHHOE OTHOIIIEHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyTupoBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHMMAaTh M HWCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboThI MpU PEIICHUH OUOJIOTUYECKON TTPOOIeMBbI, 000CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICUCTBUS IPU PEIICHUHU yueOHO 3a1auH;

BBIOMpPATh TEMATHUKY W METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WIeHa KOJIEKTHBA,



IIPUHAMATh  L€JIM  COBMECTHOM  JCATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,
pacnpenenarth pojid ¢ YYETOM MHEHMH YYaCTHHKOB, OOCYKIaThb pE3yJIbTaThl
COBMECTHOM palOTHI;

OLIEHMBAaTh KAa4e€CTBO CBOEr0 BKJIANA M KaXIOTO yYaCTHHKAa KOMAHIbI B
oOmIMii pe3ysbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[peularatb HOBBIE IIPOEKTHI, OLIEHMBATh HIEU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLMSIX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHbIMHU PeryJIsiTHBHBIMH AeHCTBUAMM:

1) camoopranusanms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUS NPOOJIEM U UX
pelIeHus B AKU3HEHHbBIX U YUYECOHBIX CUTYAIIMSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHMCTBHUSAX U IOCTYNKAaX [0 OTHOILIECHMIO K JKMBOM HPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBISITH
po0sIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
JEATEIBHOCTH U JKU3HEHHBIX CUTYaLNsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH PEIICHHS NpoOJeMbl €  YYETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacuIMpsITh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH JpyAMLIIMHU B
pa3HbIX O0JACTSX 3HAHWM, IMOCTOSIHHO NOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJQJeTh HAaBBIKAMU  [O3HABATENbHOW  pedrekcuu Kak  OCO3HAHUSA
COBEpLIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pe3yJIbTATOB M
OCHOBaHUM, HCIOJIb30BaTh NPUEMBI pedIeKCUu ISl OLEHKU CHUTyaluH, BbIOOpa
BEPHOI'O PEILECHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO IPUHUMATh PELICHUS MO HUX
CHWKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYIMX IIpU aHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TIOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrUX MpH aHAIM3€ pe3yJIbTaToOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIMHU IPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3yibTarhl ocBoeHUsi mporpamMmbl COO 1o OuoIoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buonorus»
HAYYHBIC 3HAHUS, YMEHHSI U CIIOCOOBI JCHCTBHI 110 OCBOEHUIO, MHTEPIIPETALIUN U
npeoOpa30BaHUIO 3HAHUMN, BUJIBI I€ITEIILHOCTH 1O MOJTYYEHUIO HOBOTO 3HAHUSL U
MPUMEHEHUIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX CUTYaIUsX, a TAKXKE B PEaTbHBIX
’KU3HEHHBIX CHUTYallUMsAX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIEHBI MO roj1aM 00y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Kjlacce NOJKHbI OTPaXKaTh:

c(pOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYUHOI'O
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJIE POCCUWCKUX U
3apyOeXKHBIX Y4YEHBIX-OMONOrOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATHHON
IPAMOTHOCTH YEJIOBEKA JISl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBAaTh COJAECpP)KAHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3M (0OMEH BEIIECTB W IPEBpaIlCHUE
HHEPrUHn), TOMEOCTa3 (CaMOperyJislts), ypOBHEBAasI OPraHU3alMs JKUBBIX CHCTEM,
CaMOBOCITPOM3BEICHUE (PENPOIYKIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAs, LIEHTpalibHAas J0rMa MOJEKyJsapHOoW Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. V. BaBuiioBa) u yuenus (0 eHTpax MHOTOOOpa3us u
IPOUCXOXKACHUS KylbTypHbIX pactenuid H. WM. BaBuiosa), omnpenensiTb rpaHHIIbI
UX IPUMEHHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJIAMU HayYHOTO MO3HAHUS B OMOJIOTMH: HAOI0IEHUE U
OMKMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUW, OpraHU3allds U IMPOBEJCHHE
OMOJIOTUYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE MOJYyUYEHHBIX



pPE3yNbTATOB, WCIIOJB30BAHHBIX HAaYYHBIX MOHSTHI, TEOPUM W 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIbI HA OCHOBAHHH ITOJTYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIIETOK POKAPUOT U
DYKapuOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M IMPEBpPALICHUS DHEPruu B KJETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, HWHAUBUAYAJIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTrEHE3);

YMEHHE IPUMEHSTh IOJIyYEHHbIE 3HAHMS Ul OOBSCHEHUS OMOJIOIMYECKHUX
MPOLIECCOB Y SBIICHUW, IS TPUHATHSA MPAKTUYECKUX PELICHUNW B IMOBCEIHECBHOU
KU3HU C IeNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpY>KaIOIIMX JIO/IeH, COOTIOACHUS HOPM IPaMOTHOTO MOBEACHUSI B OKPY KatoIIeH
IPUPOIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBpEMEHHOW  Oumosorun U OMOTEXHOJIOTMM  JUIsl  pPalMOHAIBHOIO
IPUPOJONOIB30BAHMS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHE 3aJayd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHME, CLEIUICHHOE HAaCIeIOBAaHUE, COCTaBISTh CXEMbI
MOHOTMOPHUIHOTO CKpPELIMBaHUs AJIs NPECKa3aHUs HACJIEIOBaHUS NPU3HAKOB Y
OpPIraHHU3MOB;

yYMEHHE BBITOJHATH JJAOOpaTOpHbIE M MPaKTUYECKUE padOThl, COOMIOAATH
npaBuiia Ipu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYyI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO  COJAEpKAaHMsI, BKJIIOYAIONIYI0 IICEBJIOHAYYHBIE 3HAHMUS U3
Pa3IMYHbBIX UCTOYHUKOB (CpeCTBA MAaCCOBOI MH(POPMAIH, HAYYHO-IIOITYJIIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHUH,
MEIUUMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbBIE COOOLIEHMUS,
0000m1ass OMOJIOTUYECKYI0 MH(POPMAIUI0 U3 HECKOJbKHX HCTOYHHMKOB, I'PaMOTHO
UCTIOJIb30BaTh OHATUWHBIN anmapaT OMOJIOTHH.

[IpeameTHBIE pE3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTpaXkaTh:

c(pOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJIE€ POCCUWCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEILICHMS] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COACpP)KAaHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
BU/I, TIOMYJISIIMSA, TE€HO(DOH/I, DBOJIIOIMS, IBIXKYIITUE CHIIBI ((paKTOPHI) DBOJIIOIIHH,
MIPUCTIOCOOTICHHOCTh OPTraHW3MOB, BUA000pa30BaHUE, IKOJIOTHUECKHE (HaKTOPHI,



PKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, pPEAYyLEHTbl, IENu MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OnoreomeHos, onocdepa;

yMEHUE Wu3JIaratb OWOJOTHYECKUEe Teopuu (IBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonacrea K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBiICHUNA W
nyteit sBomonuu A. H. CeseprioBa, yuenus o ouocdepe B. WM. Bepnanckoro),
OTIPEJIENISITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJeTh METOIaMH HAyYHOTO TIO3HAHMS B OMOJIOTHU: HAOIIOICHUE U
OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUW, OpraHU3allds U MPOBEJCHHE
OMOJIOTUYECKOTO  JKCIHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCICAyEeMBbIMH BEIIMUYMHAMH, OOBSICHCHHE IMOYyYSCHHBIX
pE3yNbTAaTOB, WCIIOIH30BAHHBIX HAYYHBIX TIOHSTHH, TEOPUH U 3aKOHOB, YMEHHUE
JieaTh BBIBOJIBI HA OCHOBAHMHU MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHWJIOB, TMOMYJSAIHN, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoIeHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMs, MPUCITOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKHX (PAKTOpPOB HA OpPraHU3MbI, MEpeHoca
BEIIECTB W TIOTOKA SHEPIMM B SKOCHCTEMAaX, AHTPOINOTECHHBIX H3MEHEHUW B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOPOTa BEIIECTB M OHOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSTh MOJYyYCHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTHMYECKUX
MPOLIECCOB W SIBICHWUM, I TMPUHATUS TPAKTUYECKUX PEIICHUNA B TMOBCEIHEBHOMN
KU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/0pPOBbsi U 370POBBSA
OKPY>KaIOIINX JIIO/IeH, COOTIOACHUS HOPM IPaMOTHOTO MOBEACHUSI B OKPY KarOIIeH
MPUPOTHON cpefe, MOHUMaHWE HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTHIKEHUN
COBPEMEHHOM OMOJIOTUH JIJIs1 PAIMOHAIBHOTO MIPUPOIOTIOIE30BaAHUS;

YMEHHUE peIllaTh JJIEMEHTapHble OMOJIOTHYECKUE 3aJlayd, COCTABISATH CXEMBI
MepeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (1ICMU MUTAHUS);

YMEHHE BBITIONHATH JTAOOpaTOpHBbIE M TMPaKTUYECKHE PadOThI, COOMIOAATH
npaBuiia mpu paboTe ¢ yueOHbIM U T1a00paTOPHBIM 000PYyI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBA MacCOBOM MH(MOPMAITUH, HAYIHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  IJI0OAbHBIE  HDKOJOTHMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO03/1aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIICHUS,
00001ass OGuosiornueckyro MHGOPMAIMI0 U3 HECKOJbKUX HCTOYHMKOB, TPaAMOTHO
MCTIOJIb30BaTh IOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acos

Ne i/ Konrpoibusie  IIpakTHys
MPOrpaMMsbl Bcero
padoTbI padoTsbI
1 buonorus kak Hayka 2 0.5
2 JKuBbI€ CUCTEMBI 1 KX OpPTaHU3ALUS 1
3 XUMHUYECKUN COCTaB U CTPOCHHUE KIETKH 8 1
4 KusHeneaTeapbHOCTh KIETKU 6
5 Pa3smHOXeHMe 1 HHANBHUIYyAIbHOE PAa3BUTHE 5 )
OpraHu3MOB
6 HacaencTBeHHOCTH M N3MEHYNBOCTH 2 L5
OpraHnu3MoOB )
7 Cenekuust opraHu3MoB. OCHOBBI 3
OHMOTEXHOJIOTHH
8 PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KITIACC

HaumeHoBaHMe pa3iesioB U TeEM

KoanuyecTBo 4acoB

Ne n/m Konrpoabunie IIpakru
NPOorpaMMsbl Bcero
padoThI padoTsbI
1 DBOIIOIMOHHAST OMOIOTHS 9 1
Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA
2 9 0.1
3emiie
3 Opranusmsel 1 OKpy>Karouias cpenia 5 1
4 Coo0miecTBa U IKOJIOTUICCKUE CHCTEMBI 9
5 Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Je

3

buomnorus B cucreme HayK

MeTo/1b1 TO3HAHUS KUBOW MPUPO/IBL.
[TpakTrueckas padora Ne 1
«Vcnonb3oBaHue pa3IMuHbIX
METOJIOB IPHU U3yUCHUU
OMOJIOTUYECKUX 0OBEKTOBY

buonornueckue CUCTCMBI, IIPOLCCChI
" UX U3Yy4YCHHC

0.5

XUMHYECKHH cocTaB KiIeTKkH. Bona u
MUHEpaTbHBIC COJIHA

benku. CoctaB u ctpoeHue 6€IKOB

®epMeHThl — OMOJIOTHYECKHEe
Karanu3aTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUIIa3bl
VI KaTamas3bl)»

0.5

YriaeBoasl. JIunuasl




Hyxnennoseie kuciotel. ATO

HCTOpI/Iﬂ N MCTOBI N3YUYCHUSA
kneTku. Knerounas TCOPHA

10

11

KiteTka xak nenoctHas KuBas
cucremMa

CtpoeHne 3yKapuOTHYECKOU KIETKH.

JlaboparopHas padota Ne 2
«3ydyeHue cTpoeHus KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB U
OakTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOTIpenapaTax u ux
OTIHCaHUE

0.5

12

OOMeH BeELIECTB WU META00IN3M

13

14

15

®dotocuHTe3. XEMOCHUHTE3

DHepreTudyeckuii o0OMeH

JKu3HeHHbIN MK KIeTKHU. JleaeHne
KJ1eTku. Muro3. JlabopaTtopHas
paborta Ne 3 «HaOmroneHue MmuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOITpENapaTax»»

0.5

16

Buocunres Oenka. Peakius
MaTpPUYHOI'O CUHTE3a

17

Tpaucusus — OuocHUHTE3 Oenka

18

Hexknerounsie hopMbl KxU3HH —




BHUPYCBI

19

@DopMbl pa3MHOKEHUSI OPTaHU3MOB

20

Meiios

21

OO0pa3oBaHue ¥ Pa3BUTHE TOJIOBBIX
kJeTok. OII00TBOPEHHUE.
JlaboparopHuast pabora Ne 4
«/3y4eHne CTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

22

23

NHpuBuayansHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTHU U U3BMCHYMUBOCTH

24

3aKOHOMEPHOCTH HACJICIOBAHUS
npu3HakoB. MoHOTHOpHUIHOE
CKpEIlIUBaHUE

25

26

JurubpuaHoe ckpemuBanyue. 3aK0H
HE3aBHCUMOTO HaCJIeIOBAHUS
NPU3HAKOB

CuemnieHHOE HacleI0BaHNe
npusHakoB. JlabopaTtopHas paboTa
Ne 5 «M3yueHue pe3ysbTaToB
MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpEIIUBAHUS Y TPO30(HIIBI Ha
TOTOBBIX MUKpPOITperapaTaxy

0.5

27

I'enetuka nona. Hacinenosanue




IMMPU3HAKOB, CICIIJICHHBIX C ITIOJIOM

HN3menuuBocTth. Henacnencreennas
U3MEHYNBOCTh. JlabopaTopHas
pabora Ne 6. 3yuenue

28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH,
MOCTPOCHUE BaPHAIIMOHHOTO Psijia U
BApUAILMOHHOUN KPUBOID»
HacnencrBenHast "3MEHYMBOCTb.

79 JlaboparopHuas pabota Ne 7. | 0.5
«AHamu3 MyTanui y 1po30(huisl Ha
TOTOBBIX MUKPOITpErapaTax»»

30 I'eneTruka yenoseka 1
PesepsHblil ypok. O6001eHue 1o

31 teme «HacnenctBeHHOCTD U 1
U3MCHYMBOCTH OPTAaHH3MOBY

32 CenekIus Kak HayKa U MPOIECcC 1

1 MCTOI[I)IUI/I JOCTHKCHHUSI CeTICKIINN |
PACTCHHIA U KHBOTHBIX

34 buoTtexHonorus kak oTpacib |
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I1O0 34 4

I[TPOI'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

3

DBOJIONUSA U METO/IbI €€ N3YUECHHUS

HcTopus pa3sBUTHS IPEACTABICHUI
00 PBOTIOIINHT

Mukpo3BoItonus

[Momymsiums KaK neMeHTapHast
eIMHHLA BUJA U SBOJIIOIIHH.
JlaGopatopHnas pabota Ne 1
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHIO)

JIBMOKyIIHe CUiibl (3JIeMEHTapHbIe
(haKTOpPBI) IBOTIOIIUN

0.5

EcrecTBeHHbIl 0TOOD 1 ero hopmbI

PesynbTaThl 3BONIIOLINY:
MIPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HPUCIIOCOOJICHHOCTH OpraHn3Ma u e

OTHOCHUTEJILHOTO XapaKTepa

0.5

Hanpasnenus u nytu
MaKpO3BOJIIOLUI




HeoOpaTuMocTh 3BOTIOIIUN

10

Ucrtopus xxu3nu Ha 3emiie U METOIbI
€€ N3y4CHUS

11

['unoTe3sl MPOUCXOKACHUS KU3HU
Ha 3emiie

12

Pa3zButue xu3nu Ha 3emMIie Mo 3pam 1

nepuoaam

13

OCHOBHBIE 3TaIlbl YBOIIOINH
PACTUTCIIBHOI'O U JKUBOTHOI'O MHUpaA.
[IpakTuyeckas padora Ne 1
<<I/I3yquHe HCKOIIaCMBIX OCTAaTKOB
paCTeHI/II\/'I " )KUBOTHBIX B
KOJUTCKIIUSX)

0.5

14

15

16

17

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHpa

DBOJTIONHS YeTIOBEKa (aHTPOIIOTeHE3)

JBrxyuue cuibl ((hakTopbl)
aHTpPOIIOTeHEe3a

OCHOBHEBIE CTaJauu 3BOJIFOIIHUH
YCJIIOBCKA

18

YenoBeueckue pachl U IPUPOAHBIE
aJlalTalliy YeloBeKa

19

PezepaHblii ypok. O6o01eHue mno
Teme « Bo3HHKHOBEHHUE U pa3BUTHE
KHU3HU Ha 3emie»

20

OKOJIOTUs KaK HayKa

21

Cpenpl 00UTaHUS M YKOJIOTHUECKHE




(bakxTopsl

AbGuoTtndeckue GaKkTophbI.
Jlaboparopnas pabota Ne 3.
«Mopddomoruueckue 0COOCHHOCTH

22 pacTeHHi U3 pa3HbIX MECT 0.5
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue gakropsl
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiuu. [Ipaktuueckast padbora

24 Ne 2 «IToncuét mIoTHOCTH 0.5
MOMYJISIUI pa3HbIX BUOB
pacTeHui»

)5 Coo0miecTBa OpraHU3MOB —
Ouo1eHO03

26 DKOJIOTHUECKUE CUCTEMBI
(3KOCHCTEMBI)

OcCHOBHbBIE OKA3aTEIN YIKOCUCTEMBI.

27 DKOJIOTUYECKUE MUPAMUIBI.
CsoiictBa 3xocuctem. Cykueccus

28 [IpupoaHbIie 3KOCHCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobanbHas
AKOCHCTEMA 3eMIIU

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS

6uochepsl




32

UYenosedecTBo B Onocdepe 3emaun 1

CocyuiecTBoBaHHE TPUPOJIBI U

33 1
YyeJ0BeYeCTBa
PesepBubIil ypok. O600111eHHE TEMBI
34 «Coo011ecTBa ¥ YKOJIOTHUECKHE 1
CHCTEMBbI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



IokyMeHT yTBepxzeH 1rpoctou ST pykoBoauTessi
YupexaeHus



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43

