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PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorns»

s ooygarommxest 10-11 kmaccon

Kpacuoropcknit, 2023



MHNOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTUM TEOPETHUYECKYIO OCHOBY MJISi OIpEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyainbable nojoxenus @I'OC COO o B3auMooOyYCIOBIEHHOCTH LENed, COAep:KaHUs,
pe3ynbTaToB OOyueHUsi U TpeOOBAHUU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma mo Ouojoruu Ja€T MpeacTaBieHHe O LemsX, 00 olmiei cTpareruu oO0ydeHws,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKU 00pa30BaTEIbHOIO IMpoIiecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nporpamme mo 6MOJ0THHN TaKkKe YUUTHIBAIOTCA TPEOOBAHUS K INITAHUPYEMBIM JTMYHOCTHBIM,
METaINpeIMETHBIM M MPEIMETHBIM pe3ysibTaTaM 0O0y4eHHus B ()OPMHPOBAHUK OCHOBHBIX BHIIOB
yueOHO-TT03HABATEIbHON JIeATENbHOCTH/y4eOHbIX JCHCTBHII OOy4yarolmuxcss IO OCBOEHUIO
coJiepKaHusl OMOJIOTUIECKOTO 0Opa30BaHMUS.

B mnporpamme mo Ouonorum (10-11 kmaccel, 6a30BbIii YpOBEHb) peann30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouonoruu, Oyarofaps dYeMy B HEH NpocMaTpUBaeTCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpyKarolen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEeM OOMEOMOIOTHYECKUX TEOPHUH, a TakKKe
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YIeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAaHUI B OBCEAHEBHOM JKU3HU VIS pellICHUs] MPUKIAIHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHCTBEHHOHM JEATENHOCTH YENOBEKAa Ha COCTOSHHE IPHPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOIo
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJIHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mpeanosaraet
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero oOpa3oBaHUs 3aHMMAaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOydaOUIMXCS MPEACTABICHUH O HAaydyHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHMS Ui TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHOro obOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bosnbiioe 3HavueHne OMOIIOTHSI UMEET TaKXKe JUIS PEIISHHUS] BOCITUTATEIBHBIX U Pa3BUBAIOIINX
3aJa4 cpenHero oOmero oOpa3oBaHus, coluanu3auuu oOyuarouuxcs. M3yuenune Ouonoruu
oOecrieunBaeT yciaoBHs i (OPMHUPOBAHHUS WHTEIUICKTYaJ bHBIX, KOMMYHHKAIIHOHHBIX U
UH(POPMALIMOHHBIX  HABBIKOB,  JCTETUYECKOH  KYJIbTYpbl, CHOCOOCTBYET  WHTErpaluu
OHMOJIOTUYECKUX 3HAHWHU C TPENCTABICHUSMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumuu U reorpadun. HazpanHble MONOXKEHUS O MpeJAHA3HAYEHUH Y4eOHOro mpeamMeTa
«buonorus» coctaBWIM OCHOBY JUIS ONPENENICHUs] TMMOAXOI0B K OTOOPY M CTPYKTYPHUPOBAaHUIO
€ro co/iepKaHusl, IPEICTaBICHHOTO B IIPOrpamMme Mo OMOJIOTHH.



Otb6op conepxanus yuyeOHOTO npeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIEH MNPUPOAHONU cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CrpyKTypupoBaHHe COAEp)KaHUS Y4eOHOro Mmarepuaisa B TPOrpaMMe IO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3aluMy M 3BOJIOLUU. B COOTBETCTBUM C 3THM B
CTpYKType ydeOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeTosbl HAy4HOro no3HaHus», «KieTka kak Onosornyeckas CUCTEMay,
«Opranu3m Kak Ouosiornyeckasi cuctemay, «CuctemMa ¥ MHOrooopaszue OpraHM4ecKoro Mupay,
«OBOJIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydyenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBIAJICHUE
00y4JaromuMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHW3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOH MPHUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOIEM.

Joctuxenne uenn wusydeHus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

e OCBOEHHME O0YYAIOIIMMHCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YICHUSX,
3aKOHAX, 3AKOHOMEPHOCTSX, TUII0TE3aX, PaBUiax, CIyKalliuX OCHOBOM IS
(dbopMUpOBaHUS MIPEICTABICHHUI O €CTECTBEHHO-HAYYHON KapTHUHE MUPA, O METOAaxX
HAYYHOTO ITO3HAHUS, CTPOCHUH, MHOTOOOPAa3uu U 0COOEHHOCTSIX KHUBBIX CUCTEM PAa3HOTO
YPOBHSI OPraHU3aLlUH, BBIAAIOLIIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B
OuoJioruu;

« (¢opmupoBaHue y 00y4arOImUXCs MO3HABATEIbHBIX, HHTEJIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaJIW3a JaHHBIX O MYTSX Pa3BUTHS B OMOJIOTUH HAYYHBIX
B3IJIS10B, UAEH U TIOJXOA0B K U3YYEHHIO )KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpPraHU3AlNH;

CTaHOBJIEHUE Y O0yUaroluxcs 001el KyabTypbl, pyHKIHOHAIBHON rpaMOTHOCTH, Pa3BUTHE
YMEHH 0OBICHATDH U OLIEHUBATH SIBIICHUS OKPY>KAIOIIEr0 MUPA KUBOM MPUPOBI HA OCHOBAHHUH
3HaHWUU U OMBITA, TOJIYYEHHBIX IPU U3YYEHUH OMOJIOTUH;

o (opMupoBaHue y 00ydarOLIMXCS YMEHUH WIUTIOCTPUPOBATh 3HAUEHUE OMOJIOTMYECKHUX
3HAaHUM B  NPAKTHUYECKON  JIeATEIbHOCTHM  YEJIOBEKa, pPa3BUTUU  COBPEMEHHBIX
MEAUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHI;

e BOCINHTaHUE YOEXKJIEHHOCTH B BO3MOYKHOCTU IO3HAHMS YEJIOBEKOM >KHMBOM MPUPOIBI,
HEOO0XO/IMMOCTH OEpeXHOTr0 OTHOLIEHMsS K HeH, COONIIOJEHMsS 3TUYECKMX HOpPM IpHU
IIPOBEJCHUH OMOJIOTUYECKUX UCCIIEeI0BaHUI;

e OCO3HaHHUE IIEHHOCTU OMOJOIMYECKMX 3HAHUU JJIS MOBBIIIEHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

o TpUMEHEHUEe MPUOOPETEHHBIX 3HAHWNM W YMEHUW B TOBCEIHEBHOM >KU3HH ISl OLEHKU
MOCNEACTBUM CBOEM JAEITETbHOCTH 1O OTHOLIEHUI0 K OKpyXarouie cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME M COONIOZCHHE Mep MNPOPUIAKTUKH
3a0o0JieBaHUM.

B cucreme cpennero obmiero oOpasoBanusi «buonorus», u3ydaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnis m3yuenust Ouojoruu Ha 06a30BOM YpOBHE cpesiHero oomiero oOpa3oBaHUS OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 vaca (1 gac B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMH
€CTECTBEHHBIMH HayKaMH, Gpuiiocopueil, STUKOH, 3cTeTUKoi U npaBom. Pons Ononoruu B
(bopMHpOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.
Metonpl 1NO3HAHUS JKUBOW MNpPHPOIBI (HAOIIOJEHUE, HKCIEPUMEHT, OMNMCAaHUE, H3MEpEeHHe,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS KUBOW IPUPOABDY.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktuyeckas pabora Ne 1. «Mcnonp3oBaHME pPA3IMYHBIX METOAOB INpU HU3YyYEHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonorun. OTIudne >KUBbIX CHCTEM OT
HEOPraHU4eCKOW MPUPO/IbI.

CaolicTBa OnMocHucTeM M UX pa3HOOOpasue. YPOBHU OpraHu3aldyd OMOCHCTEM: MOJIEKYIISIPHBIM,

KJICTOYHBIH,  TKAHEBBIH,  OPraHU3MEHHBIH,  IOMYJISLHOHHO-BHIOBOH,  SKOCHCTEMHBIN
(OuoreoneHoTHYECKUIT), OOChHEPHBIH.
JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOU IPUPOIBIY.
Ob6opynoBanue: moaens Mojuekyis! JJHK.

Tema 3. Xumuueckuii cocTaB U CTPOEHHE KJIETKH.

XVWMHYECKUI COCTAB KIETKU. XUMUYECKHE DJIEMEHTBI: MAKPOIEMEHThI, MUKPOJIEMEHTHL. Bona
U MUHEpaIbHbIE BEIIECTBA.

OyHKIMY BOJBI 1 MUHEPAJIbHBIX BelecTB B KieTke. [logaepixkanne ocMoTrueckoro 6anaHca.
benku. CocraB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMeEpHI OenkoB. HesameHumbie u
3aMEHUMbIE aMMHOKHUCIOTHl. AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouonornyeckue KaranusaTopbl. CTpoeHue QepMeHTa: aKTUBHBINA LEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omiuuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYraeBoasl: MoHOcaxapuIbl (TJIOKO3a, pubo3a M jAe30kcupubo3a), Aucaxapuabl (caxaposa,
JAKTO3a) W TMojucaxapunbl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosorundeckue QyHKIUN
YIJIEBOJIOB.

Jlununer: Tpurauuepuasl, dGochonunuasl, crepouasl. ['mapoduibHO-TUAPOGOOHBIE CBOMCTBA.
buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIeBOJOB, OEIKOB M JUMHJIOB KaK UCTOYHUKOB
SHEPIHH.

Hyxneunossie kucnorsl: JIHK um PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[Mutonorus — Hayka o kjeTke. Kierounas Teopus — nmpuMep B3auMoJIeiCTBUS Uael U (aKkToB B
HAy4YHOM I[TO3HAHUU. METO/Ibl U3yUEHUS KIIETKH.

Knerka kak nenmoctHas xuBas cucrema. OOmue NpU3HAKU KJIETOK: 3aMKHYTas HapyxXKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.



Tumbl  KJIETOK:  JyKapuHOTHYecKas W mpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHUS
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka 6aktepuii. CTpoeHHE dyKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAJIUKC, WX (QYHKIHU.
[Tna3maTtudeckas MeMOpaHa, e€ cBoicTBa W (QyHkmuu. [luTomnmasmMa u e€ OpraHOWIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Buner mnactun. HememOpaHHbie opraHoubl KJIETKU: pUOOCOMBI, KJIIETOYHBINA LEHTP, LIEHTPUOIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnapo — perynaropHbiii neHTp kieTku. CTpoeHue sifpa: siiepHas 000J0YyKa, KapuoIluia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. neliaen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®@panknun, K. M. bap.

Huarpammsl: «Pacripeaenenre XuMUUECKUX 3JIEMEHTOB B HEXKUBOUM NIpupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOJE.

Tabmuie! u cxeMsl: «lleproaudeckas Tabnnila XUMHUYECKUX 3JIEMEHTOBY, «CTPOCHHE MOJICKYITbI
BOJIbI», «brocuHTe3 Oenka», «CTpoeHne MoieKyibl Oenkay, «Ctpoerue pepMeHTay,
«Hyxneunosslie kucnotel. JTHK», «Ctpoenue monexyinsl AT®», «CTpoeHHE 3yKapuOTHYECKON
KIeTKN», «CTpoeHue )KUBOTHOM KIIETKW», «CTpOeHUE pacTUTENIbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuas».
OOopynoBaHue: CBETOBOW MHMKPOCKON, OOOpyJZoBaHWE [UIsi TPOBEACHUS HAOJIOJCHUN,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

JlaboparopHnas padota Ne 1. «M3yueHune kaTaTuTUHUECKOW aKTUBHOCTH (PEPMEHTOB (Ha IpUMeEpe
aMuJIa3bl WM KaTajlasbl)».

JlabopaTtopHnast pabota Ne 2. «3ydeHue cTpoeHus KIETOK pacTeHUH, )KUBOTHBIX U OAKTEPHil MO
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OIUCAHHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, I METa00IU3M. ACCUMILTSIMS (TTACTUYECKUA OOMEH) M TMCCUMIISIINS
(9HepreTuyeckuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Mpoliecca MeTabonu3ma. Posb 3akoHOB
COXpPaHEHHMsI BELIECTB U SHEPTHH B TOHUMaHUM METa0O0IU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOoHBIN U rerepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BEIIECTB
Y TIPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunrte3. CBeToBas U TeMHOBast Ga3bl oTocuHTE3a. Peakiuu ¢poTocuHTesa.

O dexkTuBHOCTH hoTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A /I )KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.
XeMocuHTEe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYeHUE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMle.
DHepreTuyeckuii oOMeH B KieTke. Paciienyienue BemecTs, BblIEICHUE U aKKYMYJIHPOBaHUE
SHEPIUu B KJIETKE. DTaIlbl SHEpreTuueckoro oomMena. [ mukonus. bpoxxenue u ero BUJIBL.
Kucnoponnoe okucienue, nwin KiierouHoe Jpixanue. OkucnuTenbHoe GochopriinpoBaHue.

O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

Peakuuu matpuynoro cunresa. I'eneruueckas nnpopmanusa u JJHK. Peanuzanus renernyeckoit
uHpopMalUu B KieTKe. |'eHeTndeckuili Koa W ero cBoiicTBa. TpaHCKpUIIUS — MaTPUYHBIHA
cuate3 PHK. Tpancmsaumss — OwocuHTe3 Oenka. Ortambl TpaHcisiuuu. KomupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl sxu3Hn — Bupycsl. Mcropus otkpeitus BupycoB (. W. MBaHoBckuit).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoaeduuura yenosexka (BUY) —



B0o30yautens CIIM/la. OOpaTtHas TpaHCKpUIIMs, peBepraza M uHTerpasa. IIpodunakruka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIeBaHUIA.

JdemMoHcTpaumMu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl U cxeMbl: «Tumbl mUTaHUA», «MeTaboausm», «MUTOXOHIPUSD», «IHEPreTHUCCKUN
obMeny, «Xmoporutacty», «Dotocuntesy, «Ctpoenue JJHK», «CtpoeHne u GyHKIIMOHUPOBAHUE
reHa», «CuHte3 Oenkay, «l'eHeTmueckuid komy», «Bupyce», «bakrepuodarn», «CtpoeHue u
*)u3HeHHbIH nuki Bupyca CIINla, 6aktepuodaray, «Pemmkarus JTHK».

O6opynoBanue: Moaenu-ammumkanuu «Y aoerne JIHK u Tpanckpuniusy», «buocunres 6enkay,
«CTpoeHue KIeTku», Mojeib cTpykrypbl JJHK.

Tema 5. Pa3MHoOKeHN€e M HHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1wk, WM OKU3HEHHBIM IMKJI KieTku. MHTepdaza u  wmuto3. Ilpomeccsl,
nporekaromue B uHTepdase. Permmukanms — peaknus marpudyHoro cuure3a JJHK. Crtpoenwme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUTIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craaum muroza. lIpouecchl, MpouCXOAsIIME HAa Pa3HBIX CTaAMIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBbI pa3MHOXKEHHS OpPraHW3MOB: Oecroioe W mojioBoe. Buapl Oecronoro pa3sMHOKEHUS:
JIeJICHUEe HaJBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHMBHOE
pa3MHOxeHue. ickyccTBEHHOE KJIIOHUPOBaHUE OPraHM3MOB, €0 3HAUEHUE JIJISl CEJIEKLINU.
[TonoBoe pazMHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Craguu Meiiosa. [Iporecchl, mpoucxoasimue Ha cTaausx meiosa. [loBenenne xpomocom
B Meio3e. Kpoccunrosep. buosmornueckuil cMbIci U 3HaU€HUE MEH03a.

['ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK y JXKUBOTHBIX. [loyoBBIE >Kene3bl:
CEeMEHHUKU M sUYHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOT€HE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
AMOPUOHATEHOTO Pa3BUTHI Y TO3BOHOYHBIX )KHUBOTHBIX: JPOOJIEHUE, TaCTPYIISIIHSI, OPraHOTEHES.
[ToctamOproHanbHOE pa3BUTHE. TUNBI NOCTAIMOPHMOHANBHOTO PAa3BUTHA: MPSIMOE, HEMpsIMOe
(mmunHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC BBHI3LIBATH
BPOKJIEHHBIE YPOICTBA.

Poct m pasButue pacreHuil. OHTOTr€HE3 ILBETKOBOTO PACTEHMs: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHA.

JleMoHCTpanum:

Tabmunpel u cxembl: «POpMBI pa3MHOXKEHMSI OPraHU3MOBY», «/[BOIlHOE OIUIOAOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «JlelieHne KIeTKu
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBINH ITHKI»,
«Pemmukanua JTHK», «Mwutos», «Meio3», «IlpsMoe u Hempsimoe pa3BuTtHe», «l'ameroreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKON, MHUKporpenaparsl  «CrepMaTo30uibl  MIJIEKOMUTAIONIETOY,
«Sineknerka mitekonuraronero», «KapuoknHe3 B KJIETKax KOpemKa JyKa», MarHUTHas
Moieb-anrmaukanus «/lenenue knetkn», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.
JlaGopaTopHble U NpaKkTH4ecKue padoTbi:

Jlaboparopuas pabora Ne 3. «HabmiomeHume MHUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnass pabora Ne 4. «l3ydyeHue CTpPOEHHUs TOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.



[Tpenmet u 3amauu reHeTHKU. VicTopust pa3BUTHs TeHETUKU. POTh ITUTOIOTHN U SMOPUOJIOTHH B
CTaHOBJIEHUU TEHETUKU. Bkiag poccuilckux M 3apyOexHBIX YUYEHBIX B pPa3BUTHE TE€HETHKHU.
Metonbl TeHETHKH (TUOPUIOIOTUYECKUHN, IMUTOTCHETUYCCKUH, MOJCKYJISIPHO-TCHETHUECKUN).
OCHOBHBIE TE€HETHYECKHE TOHATHS. ['€eHeTHyeckass CHMBOJIMKA, MCIOJb3yeMas B CXEMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HAacle[OBaHUS NMPHU3HAKOB, ycTaHOBIEeHHbIE . Mennenem. MoHorubpuaHoe
CKpelrBaHue. 3aKOH eMHO00pa3ust THOPUAOB MEPBOro MokojaeHus. [IpaBuio 1OMHUHUPOBAHMUSL.
3aKkoH paclieryieHus npusHakoB. ['mnoresa uwcrorel ramer. IlomHoe U HenmosiHOE
JIOMUHUPOBAHUE.

JuruGpunnoe CKpELIMBaHUE. 3akOH  HE3aBHCHMMOIO  HACIEJOBaHUs  IPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPHUIHOTO CKPEIIUMBaHH. AHAIM3HMPYIOLIEe CKpEIlMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS [IIsl ONIPEIeIeHHs TEHOTUIIA OCOOU.
CuernneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo CHENJICHHOMY HaclIeJJOBAaHHIO
reHoB. HapymieHue cuensieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka mnona. XpoOMOCOMHOE ONpEIEICHUE I0JIa. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble opraHu3mbl. HacinenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3menunBOCTh. Buabl M3MEHUMBOCTH: HEHACJEACTBEHHAs M HACIEACTBEHHas. Ponb cpensl B
HEHACIIEJICTBEHHOW HW3MEHUYUBOCTH. XapaKTEepPUCTUKA MOIU(PUKAIMOHHOW HU3MEHUYUBOCTH.
Bapuanvonsslil psn 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYUBOCTH.
HacnencrBennas, uiay reHOTUIIMYECKAs, M3MESHUNBOCTE. KoMOMHATUBHAS M3MEHYHUBOCTL. Melio3
U TOJIOBOM MpoIlecC — OCHOBa KOMOWHATUBHON M3MEHYUBOCTH. MyTallMOHHAs U3MEHYHBOCTb.
Krnaccudukanus MyTamnuii: TeHHbIE, XPOMOCOMHBIC, TéHOMHBIE. YacToTa W MPUYMHBI MYyTaIllUU.
Myrarennbie (GpakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HAaclIeACTBEHHON n3meHnunBoctu H. U.
Basuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka wyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJbI TIE€HETHUKH 4YeJOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OWOXUMHUYECKU, MOIEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/ieJIeHMe TEHOTHUIA: IOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [11[P-ananusza. HacnenctBenHsie 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAcleACTBEHHOM MpeIpacrookKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[Tpuntumner 310poBOro o0pa3a >KU3HU, JUATHOCTUKH, TPOYUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3Held. MeaMKO-TeHEeTHUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHHUE MEAMLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBuios.

Tabmump! u cxembl: «MOHOTHOPHUIHOE CKPEIITUBAHNUE U €T0 IIUTOTCHETHYECKass OCHOBAY, «3aKOH
pacIIEIUICHHS U €ro IUTOTeHETUYECKas OCHOBaY», «3aKOH YHCTOTHI TaMeTy, «J{urudbpuaHoe
CKpeluBaHue», «Llutomorunyeckre OCHOBBI AUTHOPUHOTO CKpEIIUBaHUD, «Meio3»,
«BzaumoelicTBIE alIENbHBIX TEHOBY, «I eHeTHYeCKre KapThl paCTeHHUH, >)KUBOTHBIX U
yesnoBekay, «I'eHeTrka mona», «3akOHOMEPHOCTH HACIIEIOBAHHUsI, CLEINIEHHOTO C IIOJIOM,
«KapuoTunsl 4enoBeka 1 >KUBOTHBIX», «BuIbl ©3MeHUUBOCTHY, «Moau(uKamoHHAs
U3MEHUYUBOCTHY, «HacnenoBanue pezyc-pakropay, «I'eHeTHKa rpymi KpoBu», «MyTalMoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Moenu-anuiukanuu «MoHorubpuHoe cKpemyBanue», «Henomxoe
JTOMHHHUPOBaHUEY, «/{urubpuaHoe ckpemuBanuey, «llepekpéct XxpomMocomy, MEKPOCKOI 1
Mukpornpenapar «/[pozodunay (Hopma, Mytauuu Gop™mbl KpbLIIEB M OKPACKHU Tela), repOapHii
«I"'opox moceBHOW».



JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnast padota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO M TUTHOPHUTHOTO
CKpEILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopHnas padota Ne 6. «3ydeHne MoaupUKaIMOHHON U3MEHYUBOCTH, TTOCTPOEHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 mytauuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenek1us Kak HayKa U MpoLecc. 3apoKJIeHUE CeNEKINU U foMecTukanus. Yuenue H. .
BaBusoBa o 1ieHTpax NpoUCXO0KICHHUSI © MHOTOOOpa3us KyJIbTypHBIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/bI CelIeKIIMH. MacCcOBbIN U MHIUBUIYATbHBIA OTOOPHI B CEIEKIUI
pacTeHuii u )kuBOTHBIX. OLIeHKa dKCcTephepa. bIM3kopoacTBEHHOE CKpEIMBaHNE — MHOPUIUHT.
Yucras nuaus. CKpeluBaHue YUCTHIX JIMHUHN. ['eTeposuc, mim rudpuanas cuia.
HeponcTtBenHoe ckpemuBanne — ayropuauar. OTnanéHaas ruOpuau3anus u e€ yCcrexu.

W cKyccTBEHHBIM MyTareHes3 U MoJy4eHUe MOJUIIONI0B. JloCTHKEeHHSI CeNIEeKIIUU PACTEHHI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

bruorexHoorus Kak oTpacib NpOU3BOJCTBA. ['eHHas MHKEHEepHs. DTalbl CO31aHU
pexomOunantHoil JIHK u Tpancrennsix opranuzmos. Kinerounas nnxenepus. Kinerounsie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHUE pacTeHuil. KiloHupoBaHue BbICOKOIIPOAYKTHBHBIX
CeNIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIIOTHYECKUE U dTHUeCKue nmpodiemsl. [MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubt u cxembl: KapTa «L[eHTpBI MPOMCXOKACHUS 1 MHOTO0Opa3us KyJIbTYPHBIX PaCTCHUN,
«ITopoabl JOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTaaIEHHAS
rubpuam3anusy, «Padorsl akagemuka M. @. Banoay, «[lomummonaus», «O0bBEKTHI
O6uoTexHoI0rNY, «KileTouHble KyIbTYphl U KJIOHUpOBaHHE», «KOHCTpyHpoBaHue U MepeHoc
T€HOB, XpPOMOCOM).

Ob6opynoBaHue: MyJISDKU TUI0/I0B M KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB pacTEHUH,
repOapuii «CeabCKOX03iCTBEHHBIE PACTECHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METO/IbI M TOCTUKEHUS CEJIEKLIUN PACTEHUH U JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, IUIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIM yUacTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosIlOIMOHHAS OHOJIOTHS.

[TpennocbuIkM BOZHMKHOBEHHS 3BOJIOLMOHHON TEOPUHU. DBOJIOLHMOHHAS TEOPUS U €€ MECTO B
O6uonorun. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.
CupnerenscrBa 3Bomonyy. IlaneoHTomornyeckue: MocieI0BaTeNbHOCT MOSIBJICHHUS BHIIOB B
MAJICOHTOJIOTUYECKONW JIETONUCH, TIepexoAHble ¢opMmbl. buoreorpaduueckue: cXoicTBO u
paznuune ¢ayH 1 Gprop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA M paziuuus SMOPHOHOB pa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. lapsuna. [Ipeanocslnky BOZHMKHOBEHUs AapBUHU3MA. J[BHKylue
CHJIBI 3BOJIFOLMK BUAOB 1o JlapBuHy (M30BITOYHOE pPa3sMHOXKEHHWE NPU OTPAHUYEHHOCTH
pecypcoB, HeolpeaeaEHHas H3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBaHHE, ECTECTBEHHBINH 0TOOD).
Cunternyeckas Teopust 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tonynsus Kak equHUIA BUIa U 3BOJTIOLUH.



JBmwxynme cuiabl ((akTopel) SBOJIOUMU BUAOB B TNpupoae. MyTalMOHHBI mporecc u
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsuuoHHble BONHBI U Apeld reHoB. Uzomsauus u
MUTpanus.

EctectBeHHblIi1 0TOOp — Hanpapisonuil pakTop 3Boouun. opMbl ecTeCTBEHHOTO 0TOOpa.
[Tprcnoco0IeHHOCTh OPraHW3MOB KaK pe3yiabTaT 3Bomonuu. Ilpumepsl mpucrnocoOieHuit y
Opranu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bun wu BunmooOpazoBanme. Kputepum Buma. OcHoBHbIE (OpPMBI  BHI000pAa30BAHMS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MakposBomrorsi.  DopMmbl  IBOIMIONUH:  (HIETHYECKAs,, JUBEPreHTHAs, KOHBEPIreHTHAs,
napasuiensHas. HeoOpaTuMOCTh 3BOMIOIHH.

IIpoucxoxacHue OT HECHELUAIM3UPOBAaHHBIX NpeakoB. I[Iporpeccupyromas crnenuaau3anmus.
AJnlanTvBHas paauanus.

JdemoHcTpaumuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkeinb,
@®. Mrosuiep, A. H. Cesep1ios.

Tabmuipl 1 cxeMmbl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emie», «3apOJbIu MO3BOHOYHBIX
KHUBOTHBIX», «ApXeonTepukc», «Popmbl 00pBOBI 3a cymiecTBoBaHUE», «EcTecTBEeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHuii», «MHoroo0Opa3ue MOpoA >KHUBOTHBIXY», «[lomymsmumy,
«MyTanmoHHasi U3MEHUMBOCTEY», «ApoMopho3er», «Manoanantanuny, «OO0mIas aereHepanusy,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopboa
3a CYyILIECTBOBAHUEY, «IIpucnoco0iaeHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHYECKOe BUA000pa30BAHUEY.

O6opynoBaHue: KOJJIEKLUS HACEKOMBIX C PA3IMYHBIMU TUIIAMHU OKpAacKu, HAa0Op IJIOJ0B M
ceMsiH, Kosutekuus «IIpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», Mojieidh «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .
buoreorpaduyeckas kapta mupa, KoJuteKus «OopMbl COXPaHHOCTH MCKOMAeMbIX KUBOTHBIX U
pacreHuni», Mozaenb anmummkanusa «llepekpéct xpomocom», BiaxkHble npenaparsl «Pa3zButne
HacekoMoroy», «Pa3BuTue JIATYHIKNY, MUKponpenapaT «/po3odunay (Hopma, MmyTaruu GHopmbl
KPBUIHEB U OKPACKH TeJa).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIIOTHIECKOMY KPUTEPUION.
JlaGopatopHas pabota Ne 2. «OnucaHue NpuCOCcOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENLHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHayuHble NpEACTaBICHUS O 3apOKICHUM KU3HHU. HaydHble THIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3emsie: abuoreHe3 U MaHCIEpMHUsA. XHUMHUYecKas 3BoJOLUsA. AOUOTeHHbI CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BooIMKN. HauanpHble sTanbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o ’pam u neprojaam. Karapxen. Apxeiickast U IpoTEpo30McKas dphbI.
[Taneozoiickas ’pa u e€ MepuoIbl: KEeMOPUNUCKUN, OPAOBUKCKUM, CUIYyPUNCKUH, NEBOHCKUH,
KaAMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iicKas opa 1 €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuKa KJIMMaTa M TeOoJOTrM4ecKuX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUU
pacTUTEIBbHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuidl U >KUBOTHBIX. [losiBieHwue,
pacuBEeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMYECKOrO0 MHpa Kak oOTpaxkeHue HBOMOUAHA. OCHOBHBIE CHCTEMATHYECKHE
TPyl OPraHU3MOB.



OBoronus 4enoBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuTHe mpeicTaBleHUN O MPOUCXOXKACHUN
yenoBeka. MeTonbl u3ydeHust aHTpororeHe3a. CXoACTBa M Pa3iM4YMsl YEJIOBEKA U KUBOTHBIX.
CucreMaTH4ecKoe IOJI0KEHUE YEIOBEKa.

JBuxymie cuibl (pakTopsl) aHTponorenesza. HacneacrBeHHasi U3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1EeCTBeHHBINH 00pa3 KU3HU, U3TOTOBIICHHE OPYIUH TPy/a, MBILIIICHUE, PEUb.
OCHOBHBIE CTaIMM U BETBU 3BOJIFOLIMMU YEJIOBEKA: aBCTpajionuTeku, YenoBek ymenslil, Yenosek
NpAMOXOIAIIMKA, YemoBeKk HeaHIepTalbCKuid, YenoBek pa3ymHbid. Haxonkum uckomaeMbix
OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIaCTh pacnpocTpaHeHHs, 00BEM TOJIOBHOIO MO3ra, 0opas
YKU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJBLIME pachkl: eBporeoujHas (eBpasuiickas), Herpo-
aBcTpajioujiHas  (dKBaTOopuaibHasg), MOHTOJOUJHAs  (a3uaTcKOo-aMepuKaHckas). YUeptsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENIeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemMoHcTpaumMu:

[Moptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBun.

Tabmuiel u cxembl: «Bo3nukHoBeHue COIHEYHOU CUCTEMBI», «Pa3BUTHE OPraHUYECKOr0 MUPaY,
«PacturenbHas kietka», «KuBoTrHas kinerkay, «lIpokapumornueckas kierka», «CoBpeMeHHas
CHUCTEMa OpPraHuyeckoro mupa», «CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHUSl 4YEJIOBEKa M
4yeJI0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa NaJICOHTOJIOIMYECKUX HAaXOJO0K IIPEIKOB
COBPEMEHHOT'0 4elloBeKay, «llpeBHeimue noan», «peBHue moan», «llepBeie coBpeMeHHbIE
Toan», «YemoBeueckue pachl».

O6opynoBanue:  mymspku — «[IpoucxoxkaeHue — yenoBeka»  (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOIa, HEAHJEepTalblla, KPOMAHbOHIIA), CJIENKHU WIM M300paKeHHUs] KAMEHHBIX OpyJIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHOoJIorn4eckasl Tabiuua,
KoJuteK1us «@opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckass padora Ne 1. «M3yueHue HUCKOMAEMbIX OCTATKOB PACTCHUN M KUBOTHBIX B
KOJUIEKLIASAX .

OKcKypcusi «OBOJIIOLMSL OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHbIM WU
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpYy:KawIAas cpeaa.

OKoJorus Kak Hayka. 3afjadd M paszeibl DKOJIOTMH. MeETOoIbl SKOJIOIMYECKUX HCCIEIOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIlIHAs, IIOYBEHHA,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckne ¢akropsl. Kiaccudukanms skojormueckux (akTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.
AbuoTtnueckue (akTophl: CBET, TeMIleparypa, BiaxkHocTb. DoTtonepuoausm. [Ipucnocodbnenus
OpraHU3MOB K JIEWCTBUIO aOMOoTHYEeCKUX (pakTopoB. buonoruueckue puTmsl.

buotnueckue QaxTopbl. Buabl OGMOTHUECKHX B3aUMOJCHCTBUN: KOHKYpPEHIMS, XUIIHUYECTBO,
cum6u03 U ero ¢popmel. [Tapazutusm, koonepaus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJeOHMYECTBO). AMEHCaIn3M, HeHTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOJEHCTBHMA s
CYIIIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKME  XApaKTEPUCTUKH  momyisiuu. OCHOBHBIE  IIOKa3aTeau  MOMYJISALUM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCJIEHHOCTHU MOMYJIALUU U €€ PeryIisiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupel u cxemsl: kapta «lIpupomubsie 30HBI 3emun», «Cpeapl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISALUU
uHpy30opun-Tydenbkn», «llumepsie nenmu».

JlabopaTopHblie U IpaKTHYeCKHe padoThI:



Jlaboparopuass pabora Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.
[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1ecTBa U 3KOJI0THYeCKHE CHCTEMbI.

CooOurectBo oprann3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHAOBasi, IPOCTPAHCTBEHHA,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBS3U B OHOIIEHO3E.

Okonoruyeckue cucrembl (3kocuctemsbl). I[lonstTe 00 »3KocucteMe U OUOTrEOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTBI AJKOCHUCTEMbI: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLCHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrHUM B 3KocucTeMme. Tpoduueckue (MHUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBI: OHmomacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUPaAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoiCTBa
IKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHble HSKOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. OKocHUCTeMa XBOMHOIO  WIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOosKkocucTembl. buomnorunueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM H YPOOIKOCHCTEM.

buopasHoobpazue kak (akTop ycToMuMBOCTH d3KocucTeM. (CoxpaHeHHEe OHOJIOrHYECKOTo
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa Ouocdepsl. Kupoe
BemecTBO M ero ¢Qynkmun. OcobeHHOCTH OHMOChEpbl Kak TI00AIBHOW 3KOCHUCTEMBL.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BemiectB U OMOr€OXMMHYECKME LMKJIBI 3JIEMEHTOB (yrjiepoja, as3ora).
3onanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omochepe 3emun. AHTPOIOTCHHBIE M3MEHEHHS B Ouocdepe. [mobaibHBIC
JKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHHE TPUPOILI W denoBeuecTBa. CoxpaHeHUe OMOpa3HOOOpas3wsi Kak OCHOBA
ycroiftunBocTu Onochepsl. OCHOBA PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcamMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUH U OXpaHa MPUPO/IBIL.

JleMoHCcTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubl u cxemsl: «Ilumesbie nenu», «buorneHo3: coctaB U cTpykTypa», «lIpupogHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«OKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOMHOro eca», «buoueHos
BOZOEMa», «ArpoueHo3», «lIpuMepHbIE aHTPONOrEHHbIE BO3JACHCTBHS Ha IPUPOLYY,
«BaxHelue WCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapisitoas onocgeps», «DakTopsl nerpaganuu nousy, «I[lapaukossiii 3¢ dexT», «DakTops
PaMOaKTUBHOTO 3arps3HeHus: ouocdepr», «O0mmas cTpykTypa Ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopot a3ora B Ipupoze».

OOGopynoBanue: Mojenb-ammuInKanmus «Tunudasie OWOIEeHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Kosuekuuu «buonenos», «BpeauTenn BaXKHEMIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTYyp», TepOapuul M KOJUIEKIMM PpAacTeHUM M >KUBOTHBIX, MPHUHAJIEKAIINE K pPa3HbIM
HKOJIOTHUECKUM TpyImimam ojxHoro Buaa, Kpacnas kuaura Poccuiickoit deneparuu, n300paxeHus
OXPAaHSEMBIX BHJIOB PACTEHHUI 1 )KUBOTHBIX.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 BUOJIOT'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cornmacho ®I'OC COO, ycraHaBauBalOTCAd TpeOOBaHUS K  pe3yjbTaTaM  OCBOCHHS
00y4aroImuMUCs MPOrpaMM CpeHEero oouiero oOpa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
MNPEAMCETHBIM.



JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHUS TNpeameTa «bHOIOTHSY  BBIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIpPEAENICHUIO,
HaIu4Yue MOTHBallUU K 06yqum0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTHUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENIbHOCTH  IEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, TMPUCYLIIUMH  CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YHE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD KU3HEHHbBIE TUIAHBI.

JInuaOCTHBIC PE3yabTaThl OCBOCHUA NNPECIMETA «buonorusy JOCTUI'alOTCA B CAUHCTBEC yqe6H0171 u
BOCIIUTATEIbHOW  JESATENTbHOCTY B  COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCHICKUMU
CONHOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMu IMOBEACHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSA W CAMOPA3BUTHUSA, PA3BHUTUA BHYTpeHHGf/’I nosuuuu JIMYHOCTH, IMMATPpUOTU3MA,
YBaXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOLIICHUA K KYJIbTYPHOMY HaCJICOUIO u Tpaauuusam
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, npupoze U OKpyKarolien cpee.
JInuaoCTHBIC PE3YyIbTATBl OCBOCHHUA y‘~I€6HOI‘O nmpeamera «buonorus JOJDKHBI OTpaXaTb
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
H03I/IIII/Ief/'I JINYHOCTHU, CHCTEMOH IOEHHOCTHBIX OpI/IeHTaHI/Iﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IPOLCCCC pcain3alliid OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU O0YYaroMIerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;
TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATENbHOCTH IPH CO3/1aHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;
CIIOCOOHOCTh OIpPEAEATh COOCTBEHHYIO MO3UIMIO MO OTHOUIEHHWIO K SIBICHHUSM COBPEMEHHOM
YKU3HU U OOBSICHSTH €€;

YMCHHUE YYUTBIBATHL B CBOUX I[GI\/'ICTBI/HIX HGO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O B331/IMO}1€I710TBH$[
JIOJIeH ¢ pa3HBIMU YOCKACHUSIMH, KYJIbTYPHBIMHU IICHHOCTSIMU M COITMANIbHBIM MOJIOKEHHUEM;
T'OTOBHOCTH K COTPYAHUYCCTBY B mnmponecce COBMECTHOI'O BBITTOJIHEHHU A y‘l€6HI)IX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHHS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATETIbHOCTH;

2) naTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNUCKON TPaKJAHCKOM HWISHTHMYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoawHON, ropAocTH 3a CBOW Kpai, CBOIO
Poauny, cBOM A3BIK U KyJbTYpPY, MPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
ONEHHOCTHOC OTHOHMICHUC K IMPUPOAHOMY HACJICAWIO W IaMATHUKaAM HOpUPOAbI, JOCTHKCHUAM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHUMCKMX Y4Y€HBIX B CTAHOBJIEHHWE M DPa3BUTHE OHOJIOTHUH,
MOHMMAHUS 3HAYeHUs OWOJOTHMH B IMO3HAHWU 3aKOHOB TIPUPOJIBI, B JKU3HU YENOBEKa U
COBPEMEHHOTO O0IIECTBA;

uelHas yoexJI€HHOCTb, TOTOBHOCTh K CIY)XeHHUIO M 3ammre OTedyecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;



CIIOCOOHOCTh OIICHHMBATh CUTYAllMI0O U MPUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTHUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJUTENSAM, CO3JAHMI0 CEMbUM Ha OCHOBE OCO3HAHHOIO
IIPUHATUS LEHHOCTEN CEMEHHOM ’KU3HU B COOTBETCTBUHU € TpaAULMAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs ICTCTHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢u3uuyeckoro BocnuTanusi, GopMUPOBaAHMS KYJbTYPbI 310POBbSi U 3MOLUOHAIBHOIO
Os1aronosyqusi:

NOHMMAaHUE W peaju3anusi 370poBoro u Oe3omacHOro oOpas3a >KM3HHM (30pOBOE IMHTaHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWJI U HOPM, COQIAaHCUPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI UHIUBUAYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOro MOBEICHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCIEACTBHM M HENPHUSATHS BpPEOHBIX NPUBBIYEK (YHOTPEOIEHUS AaJIKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IEHHOCTH MacTepCTBa, TPYAOII00HE;

FOTOBHOCTh K aKTHUBHOW JE€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIBbHOM HaIlpaBIE€HHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TAaKYIO
JIeATEIbHOCTb;

WHTEpEeC K pasnmuyHbiM chepam TpodhecCHOHATBLHON JEATeIbHOCTH, YMEHHE COBEpPIIATh
OCO3HAaHHBII BBIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;
TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSHKEHUU BCEH JKU3HU;
7) 3K0JIOTMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH 11eTIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOUHUKY KM3HU Ha 3eMJie, OCHOBE
€€ CyLIEeCTBOBaHUS;

MOBBIIICHHE YPOBHSA JKOJOTHYECKON KYJIbTYphl: TMPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH X PEeIICHHS;
CIIOCOOHOCTh MCIIONB30BAaTh MPHOOpeTaeMble MPU MU3YUYEHUU OWOJIOTUM 3HAHUS M YMEHHUS TMPH
petieHuu mpobJieM, CBA3aHHBIX C PAIMOHAIBHBIM TIPUPOIONOIH30BaHUEM (COOIIOIEHNE TIPABIIT
MOBEJCHUsI B NPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX, OXpPaHy
BUJIOB, SKOCUCTEM, Orochepsl);

AKTHUBHOE HENPUATHE JNEHCTBUM, MPUHOCSIIIMX BPEA OKPYKAIOIIEH MPUPOJHOW Cpesie, yMEHUE
MIPOTHO3UPOBATH HEOJIATOMPHUATHBIE YKOJIOTHYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX JCHCTBUIN
Y TIpeI0TBpaIaTh UX;

HaJU4We Pa3BUTOTO OSKOJOTHYECKOTO MBIIUICHHS, OKOJOTUYECKOW KYJIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHOW, KOMMYHHMKATHBHOW M COIMAIBHOW TMpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOU HAMPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JHUAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYphl KaK CpEJCTBAa B3aUMOICHCTBUSA
MEXIY JI0JIbMU U NMO3HAHUS MUDPA;



NOHMMaHue crHeuu(uku OHONOTMM KakK HayKHM, OCO3HaHMA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYKarolleM
MHUpEe KaK O eIUHCTBE NPUPOABI, YelIOBEeKa U oOmecTBa, B IMO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOJIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOM ITMBHIN3AIMH: 00€CIICYeHUsI HOBOTO
YPOBHSI Pa3BUTHUS MEIULMHBI, CO3/IaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peLIaTh
pecypcHble TMpOOJIeMBbl Pa3BUTHS YENOBEYECTBA, IOMCKA MyTeH BBIXOJAa U3 TIIOOATBHBIX
9KOJIOTUYECKUX MPoOseM U obecrieueHus nepexoa K ycToiuuBOMY pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B IOJYYEHUU OHMOJIOrMYECKMX 3HAHMH B ILENAX HOBBILEHUS oOmen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHuu OnoJIoruu;

IIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, MHCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAHMS JJI aHalIW3a M OObBACHEHMs SBJICHUMN
OKPYXKAIOIIEro MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh OOOCHOBAHHBIE
3aKJIIOYCHHsT HAa OCHOBE HAayYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIIBHO UCIIOJIb30BaTh OMOJOIMUYECKUE 3HAHUSA JAJIS pelleHus npolieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IICHHOCTHM HAy4HOM JEATECIBHOCTH, I'OTOBHOCTH OCYILECTBISATh IPOEKTHYIO U
HCCJIEIOBATEIIBCKYIO AESITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEIPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYECHUIO HOBBIX 3HAHHH 1O OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSMHU.

METANPEAMETHBLIE PE3YJIbTATHBI

MetanpeameTHble pe3ylabTaThl OCBOCHHUS YydyeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaUMMBIC JUIS  (DOPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAay4HbIH (hakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, WCCIIeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT W JPYTuX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMU OO0YyYaroIIuXCs,
CHOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeameTHble pe3yabTaThl OCBOCHHS ITPOTPaMMBI CPETHEr0 OOIIEro 00pa30oBaHUs OJKHBI
OTpaXKaTh:

OgBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBbIe JOruvecKue AeicTBUsI:

camMoCTOsITeNIbHO  (OPMYyNIMPOBaTh M aKTyaJu3upoBaTh MpoOjeMy, paccMarpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHWUW 3HAHUW TMPUEMBI JIOTHYECKOTO MBINUICHHS (aHaiM3a, CHUHTE3a,
CpaBHEHHMsI, KiacCUPUKAUU, OOOOIICHHs), PACKPHIBATh CMBICI OHOJOTHYECKHX TOHATUN
(BBIIETISAITH UX XapaKTePHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTHUMH TOHITHSIMU);
ONpEeNEeNATh LENH AEATENbHOCTH, 3a/]aBas NapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCUTH
PE3YNBTATHI JEATEILHOCTH C TIOCTABJICHHBIMU TEJISIMU;

MCIIOJIb30BaTh OMOIOTHYECKHUE TOHITHS TSl OObSICHEHUs (DaKTOB U SIBJICHUN KUBOU MIPUPOJIBI;
CTPOUTH JIOTHYECKHUE PACCYKIEHUS (WMHIYKTHBHBIC, NEIYKTUBHBIC, MO AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH BBHIBOABI U
3aKITIOYCHUS;



IPUMEHSATh CXEMHO-MOJIENbHBIE CpPEACTBA JUIsl IPEACTABICHUS CYIIECTBEHHBIX CBS3€M U
OTHOIIEHUH B M3y4aeMbIX OMOJIOrMYECKMX OOBEKTaX, a TAKXKEe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH PELICHUs NMPOOJIeMbl ¢ Y4ETOM aHajIM3a MMEIOIIUXCA MaTepUalbHbIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBBI B J€SITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB 1IE€JISIM, OLICHUBATh
PHUCKU NIOCIEACTBUN JEATENBHOCTH;

KOOPDJMHUPOBaTb M  BBINOJHATE pPAabOTy B  YCIOBUSAX pEAJbHOrO, BUPTYaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBAaTh KPEATHUBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIAJI€Th HAaBbIKAMM Y4E€OHO-HCCIEN0BATENbCKOW UM TIPOEKTHOM JEeSATENbHOCTH, HaBbIKaMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHJbl JEATEIBHOCTH 110 IIOJIyYEHHIO HOBOIO 3HAHHUA, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUI0 U MPUMEHEHHMIO B YYEOHBIX CUTYallUsX, B TOM YHUCIE IpU
CO31aHUU YYEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(dopMHpOBaTh HAyUHBIH THUIl MBIIUICHUS, BIAJeTh HAYYHOH TEPMUHOJOIHEH, KIIIOUEBBIMU
TOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 33Ja4l B 00pa30BaTEIbHON JEATENBHOCTH U
KU3HEHHBIX CHTYalLUsX;

BBISIBJIATh IPUUMHHO-CJICICTBEHHBIE CBA3M U aKTyaJIM3UPOBaTh 3aj/lauy, BbIIIBUTATh TUIIOTE3Y €&
pelIeHts, HAXOIUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a/1aBaTh IapaMeTphbl
U KPUTEPUU PELICHUS;

AQHAIN3UPOBAThH NOJYUYEHHBIE B XOJE PELICHMs 3aJjaud pe3yJIbTaThl, KPUTUYECKU OLICHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIAATh IIEJICHANpPABIECHHBIH IMOUCK IEPeHOca CPeICTB U CHOCOOOB JIEHCTBHS B
PO ECCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTDh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE MJIEH, MTPEIaraTh OpUTHMHAIBHBIE OJIXObI M PEIIEHUs, CTaBUTh MPOOJIEMBI U
3a/1a4M, JOMYCKAIOIUE aIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX MH(pOpMaIUU (TEKCTE yueOHOro mocoousl, Hay4HO-
HOMYJSIPHOM NUTepaType, OMOJIOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax
naHHbIX, B IHTepHere), aHanmu3upoBaThb HWHGOPMALMIO pPAIUYHBIX BHJIOB U  (opM
IIPEJICTaBJICHUS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;
dbopMynupoBaTh 3ampockl W NPUMEHATHh pa3IU4HbIE METOAbl IpPH TOUCKE U OTOOpe
O6uonornyeckoi MHGopMaIu, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

npuoOpeTaTh  OMNBIT  UCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTUMAaNIbHYIO (JOpMY MpEACTaBIEHUs OMOIOTHYecKON HH(pOpMaluu
(cxembl, rpaduKH, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTOe);

UCIIONIb30BAaTh HAYYHBIM S3BIK B KayecTBe CpeJICTBAa Mpu padboTe ¢ OHoIOrnYeckoit
uHpopManrell: TpUMEHATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HABaHMS U 3alIUThl HH(OpMAaLNUU, HHHOPMALMOHHONW 0€30MacHOCTH
JMYHOCTH.

OsgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:



OCYILECTBIISITh KOMMYHUKALIMU BO BceX cdepax *KM3HHM, aKTMBHO y4acCTBOBAThb B TUAJIOTE WIIH
JUCKYCCHM IO CYIIECTBY OOCYKAaeMOM TeMbl (yMEHHME 3aJaBaThb BOIPOCHI, BBICKA3bIBATh
CY)KJICHHsI OTHOCHUTEIIBHO BBIIIOJHEHUS IIpeJIaraéMod 3aJadyd, Y4MTbIBaTb MHTEpPEChl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpPEICTBA OOILICHHS, MOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
IPEANOCHIIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTyallud, yMETh CMsr4aTh KOH(QIMUKTHI U BECTH
IIEPErOBOPBHI;

BJIAJCTh PA3JIMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOICHCTBUS, IOHUMATh HAaMEPEHUsI IPYTHX
JIO/IeH, TPOSIBIATH YBAXHUTEIHHOE OTHOLICHHE K COOECeTHHMKY U B KOPPEKTHOH Qopme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMAaTh W HCIOJIB30BaTh NPEUMYIIECTBA KOMAHIAHON M WHIMBUAYaJbHOH pabOTHI MpH
peleHny OMOIOTnYecKol MpobsieMbl, 00OCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBHS MPH PEeIICHUH y4eOHOM 3aauu;

BbIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBUI ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPIAMHUPOBATh IEHCTBUSA 110
€€ JOCTW)KEHMIO: COCTaBIATh IUIAH JIEUCTBUM, pACHPENENIATh pPOJU € Y4YETOM MHEHUH
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJa/Ja M KaXXJIOr0 y4acTHHKA KOMaH[bl B OOIIMI pe3ynapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MAEH C IO3ULUHA HOBHM3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE ITOBEJACHUE B PA3JIWYHBIX CHUTyalUsX, NPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBi1ajleHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBIBJICHUS MTPOOJIEM M UX PELIEHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI IIEJIEBBIE U CMBICIIOBbIE YCTAaHOBKHM B CBOMX
JEUCTBUAX WM IOCTYIKAX I10 OTHOLIEHHUIO K JKMBOW IPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIFHO OCYILIECTBISAThH MTO3HABATENbHYIO J€SITEIbHOCTb, BBIABIATH MPOOIEMbI, CTABUTh
U (QopMynupoBaTh COOCTBEHHBIE 3aJjaud B 00pa30BaTENbHOM NEATEIbHOCTH M KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIIeHUs MpoOJeMbl ¢ y4ETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO IMIMPOKOM SPYAMIIMH B pa3HBIX 001acTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMU IIO3HABATEIbHOW pPE(IEKCHMH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUH U
MBICTTUTENIbHBIX MPOIIECCOB, X PE3yJIbTAaTOB M OCHOBAaHUM, MCHOJB30BATh MPUEMBI pediexcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKECHHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;



3) npuHATHE ce0s1 U IPYTrHX:

MPUHUMATH ceOsl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro YeIOBEKa.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ynbraThl ocBoeHus nporpamMbl COO mno Ouosnorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT CrieluduuecKkue 1 yueOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeILHOCTH TI0 MOJYYeHHIO HOBOTO 3HAHUS M NMPHUMEHEHHIO 3HAHUHM B PAa3JIMYHBIX Y4EOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 roJaM 00yUeHHs.

[IpenmerHble pe3ynbTaThl OCBOeHMsI ydueOHoro mpeamera «buonorus» ¢ 10 knacce NOMXHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAaHUH O MeCTe€ M pPOJM OUOJIOTUM B CHUCTEME HAy4YHOIO 3HaHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa [T PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKpBIBaTh COJIepKaHUE OHOJOrMYECKMX TEPMHUHOB M TOHATHH: JKU3HB, KIETKa,
opranus3M, Merabosmu3M (0OMEH BEIIECTB U  NPEBpAlllCHHEe JSHEPrUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEACHUE
(pempoTyKIms), HACIECTBEHHOCTh, HI3MEHYHBOCTh, POCT U Pa3BUTHUE;

yMEHUE Hu3JlaraTh OHOJOrMYECKHEe TeopHM (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJsipHoW Ouosorun), 3akoHsl (I. Mennena, T. Moprana, H. WU.
BaBuioBa) u yuenus (o LeHTpax MHOI00Opasus U MPOMCXOKACHUS KyIbTYpHbIX pactenuil H. 1.
Baguiosa), onpeaensTh rpaHUIBI KX IPUMEHUMOCTH K J)KUBBIM CHCTEMAaM;

yYMEHHUE BIIa/IeTh METOJIaMH HAyYHOI'O MO3HAHMs B OMOJIOTUU: HAOIIOJEHUE U ONMCAaHHUE KUBBIX
CHCTEM, TPOLIECCOB W SIBJICHUH, OpraHMU3alusl M MPOBEIACHUE OMOIIOTUYECKOTO SKCIIEPUMEHTA,
BBIJIBUKCHHUE THUIOTE3bl, BBISIBIEHHE 3aBUCUMOCTH MEXIY HCCIEAYEeMbIMH BeIMYMHAMH,
OOBSICHEHHE TIOJIyYEHHBIX pEe3yJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX TIOHITHH, TEOPUHA U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJIyUYE€HHBIX PE3Y/IbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE TPHU3HAKH BHPYCOB, KJIETOK IPOKAPHOT M JYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHA BEIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M DHEPreTHUECKOTO OOMEeHa,
XEMOCHHTEe3a, MMTO03a, MeH03a, OIIOIOTBOPEHUs, Pa3MHOXKEHHUS, UHIUBUAYAJIBHOIO PAa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE TPHUMEHATh IOJIyYeHHbIE 3HAHUS s OOBSCHEHHS OHOJNOTHUECKUX MPOIECCOB U
SIBIICHUM, /ISl IPUHSATHS PAKTUYECKUX PEIICHUH B IIOBCETHEBHON )KU3HHU C IENIbI0 00eCTIeUeHHsI
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJIeH, COOMIONEHUSI HOPM
TPaMOTHOTO TIOBENICHHUSI B OKPYXKAMOIIEH NPUPOMHOW cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAJIBLHOTIO
MIPUPOIOTIOIB30BAHNS;

YMEHHUE pelaTh JIeMEHTapHble TeHEeTHYEeCKUEe 3314l Ha MOHO- M AUTHOPHUIHOE CKpPEIIMBAHUE,
CICTJICHHOE HACJIEJJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHHUS IS
npeJcKa3aHus HacJIe0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATD JIa0OpaTOpPHBIE U MpaKTUYecKue paboThl, cOOII0AaTh MpaBuia Ipu padore ¢
y4eOHBIM U JJabOpaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPHUTHYECKH OICHWBAaTh W HWHTEPIPETHPOBATH WHPOPMANUIO OHOIOTHYECKOTO
COJIepKaHUsl, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOW WH(MOpMAIMH, HAYYHO-TIONYJSIPHBIE MaTepHaIIbl), ITUYECKHE aCMEKTHl COBPEMEHHBIX
UCCIIIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;



YMEHHUE CO3/1aBaTh COOCTBEHHBIEC MMCHbMEHHBIE U YCTHBIE COOOIEHHs, 00001asi OMOIOTHYECKYIO
MHPOPMALIMI0O M3 HECKOJIbKUX HMCTOYHUKOB, I'PAMOTHO HCIOJb30BATh IMOHATHHHBIN amnmapar
Ouonorumu.

[IpenmerHble pe3ynbTaThl OCBOeHMsI ydueOHoro mpeamera «buonorus» ¢ 11 kKnacce NOMXHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAaHUH O MeCT€ M pPOJM OUOJIOTMM B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JUIs PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKPBIBATH COJEp’KaHHE OUOJOTMYECKUX TEPMHHOB U IOHATUH: BUI, MOMYJISLHNA,
reHo(OH], HBOJIONMS, MABIKYIIHE CHIBI ((AKTOpPBI) SBOJIIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHME, OSKOJIOTMYECKHE (AKTOPBI, SKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PeyIIEHTHI, LIENH MUTaHUs, YKOJOrHYecKas mupaMua, OuoreoueHos, onocgepa;
yYMEHHUE H3J1araTtb OMOJIOrHYecKue Teopuu (3BoJroLoHHas Teopust Y. JlapBuHa, cuHTeTHYECKas
TEOpHUsl HBOJIIOLIMM), 3aKOHBl M 3aKOHOMEPHOCTH (3aponplmieBoro cxoxactsa K. M. boapa,
yepel0BaHUs IVIaBHBIX HampasieHui u myreil spomronuu A. H. CeBepuioBa, yueHus o 6uochepe
B. 1. Bepnaackoro), onpeaensiTh IPaHUIbl UX TPUMEHIUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BIIa/IETh METOJIaMH HAayYHOI'O MO3HAHMs B OMOJIOTUMU: HAOJIIOJEHUE U ONHCAHHUE KUBbBIX
CHCTEM, INPOLIECCOB U SIBIICHUI, OpraHM3alUsl M MPOBEACHHUE OHMOIIOTHYECKOTO SKCIEPUMEHTA,
BBIJIBUKCHUE THIIOTE3bl, BBISBIEHHE 3aBUCUMOCTH MEXAY HCCIEAYEeMbIMU BEIMYMHAMH,
OOBSICHEHHE TIOJIyYEHHBIX pEe3yJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TEOPHUA U
3aKOHOB, YMEHHE JIeJIaTh BHIBO/Ibl HA OCHOBAHHUHM IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIENATh CYIIECTBCHHbIC NPU3HAKA CTPOCHHS OWOIIOTUYECKUX OOBEKTOB: BHIOB,
HOMYJSLUM, MPOJAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOr€OI€HO30B U HKOCUCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIEJCTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJ000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpTraHU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA SHEPTUH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TPHUMEHATh IOJIyYeHHbIE 3HAHUSA s OOBSCHEHHS OWOJIOTHYECKUX MPOIECCOB U
SIBIICHHUM, JIJISl IPUHSTHS PAKTUYECKUX PEIICHUH B IIOBCEHEBHOM KHU3HH C IENBI0 00eCTIeUeHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXKAMOIIEH NPUPOIHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Ui panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh 3JeMEHTapHble OMOIOTHYEeCKHEe 3ajau, COCTABIATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPIHH B SKOCUCTEMaX (LIeNH MUTaHUS);

YMEHUE BBINOJIHATH J1a00paTOpHbIe U NMpaKTHYECKUe paboThl, COOII0IaTh MpaBuiia Ipu padoTte ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHUEM;

YMEHUE KPUTHYECKH OLIEHUBAaTh M HHTEPHPETHPOBaTh HHGPOpPMALHIO OHOIOTHMYECKOro
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBIAOHAYYHbIE 3HAHHWSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW WHGpOpMAalMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
IKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC M YCTHBIE COOOIIEHNs, 0000111ast OMOIOTHIECKYIO
UHPOPMALIMIO M3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BAaTh MOHATHHUHBIA ammapar
O6uonoruu.
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