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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpammbl 0 OMOJOTHU TEOPETUUYECKYIO OCHOBY JJIsi ONpEACNICHUS MOJAXO0A0B K (HOPMHUPOBAHHIO
couepkaHuss yuyeOHoro mpeamera «buonorms»  cocraBunu:  KoHuentyaibHble nojoxeHus PIroC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, coiepKaHusl, pe3yIbTaTOB 0Oy4eHUsI U TPEOOBAHMI K YPOBHIO MOJATOTOBKHU BBITYCKHHUKOB,
MOJIOKEHUST 00 OOMMX MLEeNIX W MPUHIUIAX, XaPAKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbl CPEIHEro OOIero
obOpazoBanusi B Poccuiickoit deneparuu, a Takke MOJOXKEHHS O crienuuke OMOJoTHH, e€ 3HAYCHHH B MO3HAHWUU >KHBOU
MPUPOABI U OOECIIEYEHUN CYLIECTBOBAHUA YeJIOBEUECKOro oodmectBa. COMNIACHO Ha3BaHHBIM IOJIOKEHUSM, OIpPEAEIICHBI
OCHOBHBIE (DYHKLIMU IPOTpaMMBI 10 OMOJIOTUHU U €€ CTPYKTYpA.

[IporpamMma mo Ouosiorun Aa€T MpeAcTaBiICHUE O LeElsX, o0 oOuieil crpareruum oOyueHus, BOCIMTAHUS U PA3BUTHUS
oOyuaromuxcsi cpeicTBaMu ydeOHoro npeamera «buosnorus», ompeznenser o0s3aTeNnbHOE MPEAMETHOE COACpKAHUE, €ro
CTPYKTYPY, paclpeiesieHue Mo pa3zesiaM U TeMaM, pEKOMEHIyEMYIO MOCIEI0BATEIbHOCTh U3yYEHUsI YUEOHOTr0 MaTepHraa C
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKM 00Opa30BaTEIbHOIO MPOLECCA, BO3PACTHBIX OCOOCHHOCTEN
00yJaroImmxcs.

B nporpamme nmo OMOJIOrMH TaKKe YYMTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
MPEIMETHBIM pe3yjbTaraM oOy4eHUs B (OPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIHLHON JAEATEIbHOCTU/YUEOHBIX
NelCcTBUIM 00yYaromMXCcsl 0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme no ouonorun (10—11 kiaccel, 6a30Bblid YPOBEHb) peaM30BaH MNPUHLIUII MPEEMCTBEHHOCTH B U3YYEHUU
ouonoruu, 6arogaps 4eMy B HEll MPOCMATPUBAETCSl HANPABICHHOCTh HA Pa3BUTHE 3HAHUMU, CBSA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMSI, HEHHOCTHBIX OPUEHTALMI JIMYHOCTH, SKOJIOTHYECKOTO MBIIIEHUS, IPEACTaBICHUM
0 3JI0pOBOM 00pa3e JKU3HU U OEpeXKHbIM OTHOILIEHHEM K OKpy:Karoulieil nmpupoaHou cpene. [loatoMy Hapsay ¢ u3ydyeHHEM
001IEOMOIOTUYECKUX TEOpUid, a TaK)Ke 3HAHUI O CTPOCHHMM >KMBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HUX IMPOILIECCOB B MpOrpaMMe Mo OMOJIOTHUHU YAENEHO BHUMAHUE HCIOJIb30BAHUIO MOJYUYEHHBIX 3HAHUU B
MOBCEIHEBHOM JKMU3HM [UIsl PEIICHUs MPHUKIAIHBIX 3ajad, B TOM 4YHUCJe: MPOPUIAKTUKH HACJIEICTBEHHBIX 3a00JieBaHUM
Yesl0OBeKa, MEIWKO-TeHETUYECKOTr0 KOHCYJIbTUPOBAaHUS, OOOCHOBAaHUS DSKOJOTHYECKH LIE€JIECO00pPa3HOTO TOBEICHUS B
OKpYXalollleld MPUPOJAHON Cpejie, aHalIM3a BIUSHUS XO35SUCTBEHHOM NIEATENIbHOCTH YE€IOBEKa Ha COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHUCTEM. YCUJIEHME BHHMAaHHUS K NPUKIAAHOW HANpaBIEHHOCTH ydeOHOro mnpeamera «buonorus»
NPOAMKTOBAHO HEOOXOAMMOCTHIO OOECHEUeHHUs YCIOBUM Ui pEIIeHUsT OJHOW U3 aKTyaJbHBIX 3aJad IIKOJbHOTO



OMOJIOTUYECKOT0 00pa3oBaHMs, KOTopas MpearnojaraetT GopMUpoBaHUE y OOy4YaIOMIMXCA CIIOCOOHOCTH aJanTHUPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpenHero o6miero oOpa3oBaHusi 3aHUMaeT BaxkHoe MecTto. OHa obecrieunBaeT GOpMUPOBAHUE Y
oOy4Jaronuxcsi MPEICTABICHU O HAYYHOW KapTUHE MHpA, paACIIMpsSeT W 0000IaeT 3HAHWS O XUBOM Mpupoje, e
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOW OPTraHU3alMM U HBOJIOLMH, CO3/AaET YCIOBUS MJiA: MO3HAHUS 3aKOHOB >KMBOM
npupoabl, (opMUpoBaHUS (YHKIMOHAIBHOW TPAMOTHOCTH, HAaBBIKOB 3JI0pOBOro U 0Oe3omacHoro oOpasza >KW3HH,
HKOJIOTUYECKOTO MBIILIEHHUS, IEHHOCTHOTO OTHOIICHUSI K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonwimoe 3HaueHne OMOJIOTHS MMEET TaKXKe JJIA PEIICHHUS BOCIUTATEIBHBIX M PAa3BUBAIOIINX 337a4d CPETHEro 00IIero
oOpa3oBaHus, couuaiu3auuu oOyvaromuxcs. M3ydeHue Ouonmorud oOecnieunBaeT yciaoBus Uil (HOPMHUPOBAHUA
WHTEJUICKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX H WH(POPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIbTYpPHI, CIOCOOCTBYET
WHTErpalui OMOJIOTMUECKUX 3HAHUM C MPEACTABICHUSIMHU U3 APYTHX y4E€OHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH U
reorpaduu. Ha3BaHHbIE TMONOXKEHUS O TMpeJHA3HAYCHUU Y4yeOHOro mnpeameTa «bUONOTUS» COCTaBUIM OCHOBY ISt
OTpeIeNICHHS TOAXO0A0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUSI, MPEJICTABICHHOTO B MPOrpaMme 1o OUOJIOTHH.

Ot6op coxaepxkanus ydyeOHOro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C TMO3ULIUM
KyJIbTYpPOCOOOPA3HOTO MOJX0/a, B COOTBETCTBUH C KOTOPHIM 00YyYaroONIuecs TO0KHBI OCBOUTh 3HAHUS U YMEHUS, 3HAYUMBbIC
it OpMHUPOBAHUSA OOIIEH KYJIbTYpPbI, OTIPEICISIONINE aIeKBAaTHOE MOBEICHUE YEJIOBEKA B OKPYKAIOIIEH TPUPOTHON Cperie,
BOCTpEOOBaHHBIC B ITOBCETHEBHOM KU3HU U MPAKTUUYECKOU AesTenpHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAHWM 3aHUMAIOT
AJIEMEHTHI COJEpPKaHUsl, KOTOpbIE CIy>KaT OCHOBOM il (DOPMUPOBAHMS TMPEIACTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAay4yHOM KapTHMHE MHpa U IIEHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIOIIMX TyMaHU3AIUKU OUOJOTUYECKOTO
o0Opa3oBaHUs.

CTpyKkTypupOBaHUE COJACp)KaHUS Y4eOHOro Marepuaja B MporpaMMe MO OWOJOTHU OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX >KMBOM MPUPOJIBI, O €€ YpOBHEBOW OpraHU3allU U
ABOJIIONMHU. B COOTBETCTBHUM C 3TUM B CTPYKTYpE y4eOHOTO npeameTa «bHUosorusy BhIJACICHBI CISAYIONINE COAEpKATEIbHBIC
nuHun: «buonorus kak Hayka. MeTojsl HaydHOTO IMO3HaHUs», «KieTka kak Ouojiormdeckas cucrema», «OpraHu3M Kak
Oouwonornueckass cuctema», «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPa», «IBONIONUS JKUBOU MPUPOIBD»,
«IKOCHUCTEMBI Y IPUCYIIINE UM 3aKOHOMEPHOCTIY.

enb m3yuenus yueOHoro mpeamera «buosjorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHE OOYYAIOIIUMHCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpraHW3allMK JKUBBIX CHCTEM Pa3HOTO paHra M NMPHOOPETCHHE YMEHHH HCIOJIb30BaTh ITH
3HAHMS JJIs1 TPAMOTHBIX JIEHCTBUN B OTHOIICHUH OOBEKTOB KMBOU MPUPOJIBI U PEIICHUS PA3TMYHbIX KU3HEHHBIX TIPOOJIEM.



JlocTikeHrue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE OOECIEUMBAETCA PEIICHHEM
CJIEIYIOLIUX 3a/a4:

OCBOCHHME OOYYArOUIMMUCS CHCTEMbl 3HAHUUW O OHOJOTMYECKUX TEOPHSX, YUYCHUSX, 3aKOHaX, 3aKOHOMEPHOCTSIX,
TUIO0TE3aX, MPaBHUIIAX, CIYXKAIINX OCHOBOH Il (hOPMHUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MUpa, O
METOJIaX HAy4YHOrO MO3HAHWUSI, CTPOEHUHU, MHOTOOOPa3UU M OCOOEHHOCTSAX KUBBIX CHUCTEM PA3HOTO YPOBHSI OpraHU3alluH,
BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIEAOBaHUSAX B OUOJIOTHY;

dbopMupoBaHre Yy OOy4YaromMXCs MO3HABATEIbHBIX, MHTEIUICKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
aHaju3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IJISIIOB, UJEH U MTOAXOJ0B K U3YUYCHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHHU3ally;

CTaHOBJICHHE y OOydYaromuxcs oO0Iel KyabTypbl, (YHKIHOHAIBHOM I'PaMOTHOCTH, PAa3BUTHE YMEHHI OOBSICHITH U
OLICHUBATh SIBJICHUSI OKPYXKAIOIIEr0 MHUpA >KMBOW MPUPOJBI HA OCHOBAaHWUU 3HAHWUU U OIBITA, MOJYYEHHBIX MPU U3yUYCHUU
OHOJIOTHH;

dbopmupoBaHrue y OOYYaIOIIMXCS YMEHHUN WILIIOCTPUPOBATh 3HAYEHHWE OWOJIOTMYECKUX 3HAHWN B MPaAKTUYECKOU
NEATEIbHOCTH YeJI0OBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUH U arpOoOMOTEXHOJIOTHA;

BOCITUTAaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH IMO3HAHMSI YEIIOBEKOM >KMBOW MPUPOJBI, HEOOXOIMMOCTH OEpEKHOTO
OTHOIIEHUS K Hel, COOIO/IEHUS STUYECKUX HOPM TIPH MPOBEJCHUU OMOJOTUYECKUX UCCIEIOBAHUN;

OCO3HaHME IEHHOCTH OMOJIOTUYECKUX 3HAHUU JIJISl TIOBBIIICHUS YPOBHS IKOJIOTHYECKON KYIbTYPHI, 1Js1 (POPMUPOBAHUS
Hay4YHOTO MUPOBO33PEHUS,

MPUMEHEHUE TPUOOPETEHHBIX 3HAHUNW M YMEHUW B TMOBCEAHEBHOW KU3HU IS OLEHKH TIOCJIEACTBUNA CBOEH
NEATEIIbHOCTH 110 OTHOIICHHWIO K OKpPYJXKAaIIeh cpeae, COOCTBEHHOMY 370pPOBBbIO, OOOCHOBAaHHE U COOJIIOJCHHE MeEp
podUIaKTUKH 3a00JICBaHU.

B cucreme cpeanero oOimiero odpazoBanusi «buonorusi», uzydaeMas Ha 0a30BOM YPOBHE, SIBJIETCS 00s3aTEIbHBIM
y4€OHBIM MPEAMETOM, BXOJISIIIIUM B COCTaB MPEIMETHOU 001acTH « ECTECTBEHHO-HAYUHbIE TPEMETHI.

Jlns uzydyenust Ouonorur Ha 6a30BOM ypOBHE CpeaHero ooiiero odpasoBanus otBoautcs 68 vacoB: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 yac B Hefeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTos03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas xuBasg cucrtemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpOKapHOTUYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U rereporpodHsbiil. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CTIIOCOOBI MOBBIIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOgHOE OKHUCIIEHME, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHeTmdeckoil mHPOpManMU B KIETKE. | €HETWYECKU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie ¢popmbl xu3Hu — BUpychl. ctopust otkpsitus Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKniA CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEre€TaTUBHOE pa3MHOKeHHe. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPHUOHAIBHOTO Pa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «Ilpsimoe u HenpsaAMoe pa3BUTHEY, «] aMeTOTeHEe3 Yy MIICKOTIUTAIOIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHusa. IlpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpeupanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHEeTMUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3MeHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoicTBa MOIU(PUKAMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYUHBI MyTauuidi. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECAIOTHICCKUM, OM3HCI[OBEIN, IINTOTCHETHISCKUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LUTOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHHS M €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJia», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBanue: MoAeNU-aNIIMKAIUK <« MOHOTHOPUIHOE CKpPEIIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydenuwe pe3ynbTaTOB MOHOTHUOPUAHOIO M
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuil y Jpo30¢puisl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBwioBa 0 1eHTpaXx TNPOUCXOXKICHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKLIMM PACTEHMM M JKMBOTHBIX. OLEHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIONIOB. JIOCTMIXKEHHsI CEeNeKIUMU paCTeHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHMpOBaHKWE BBICOKONPOAYKTUBHBIX  CEIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmempl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel m cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKIACHUS W MHOTO0Opa3Hs
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIMUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OMOJOrMU. BiusiHue 3BONIOMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOJMONUU. [laneoHTONIOrMUECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBO U paznuune GpayH 1 GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
PYJIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IMyTEeH y BCeX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOKEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpelesEéHHAasT W3MEHUYHUBOCTD,
O0opb0a 3a CyIleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonynsuus Kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONUKA BUAOB B Mpupoje. MyTalroOHHbIN
MpoIecC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lOmyssiliMOHHBICE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpumMepsr
MPUCIOCOOIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTUYECKOE.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHne OT HeCHeUMaNIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuain3anvsa. AIanTUBHAS pardalys.

JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OoprObI 32
cyliecTBoBaHHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB M CeMsH, Koyuiekuusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX W pacTeHWi», Monenp amumkanus «llepexpécr
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYIIKWY, MUKponpernapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padora Ne 2. «Onmcanue npucrnocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCUTEBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpPEACTABICHUS O 3apOXKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emyie: a0uOTeHe3 H TMaHCIepMUus. XUMHUYecKas
3BOJIIOLIUA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOLNY. HavanpHbIe 3Tansl
ouosorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX DBOJIOLUA.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUI, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTEIBHOIO M J>KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxkeHue 3BOJoLMH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasBurue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyZa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHHM, YenoBek
pa3ymHblil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

UYenoBeuecknie  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHAM CYIIECTBOBAHMS. EIMHCTBO 4YEIIOBEYECKHUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmuner 1 cxembl: «Bo3nukHoBenue ColHeyHOM cucCTeMBl», «Pa3Butme
opraHnyeckoro wmupa», «PacturenbHass kieTka», <« KuBoTHasg  KieTkay,
«IIpokapuotnueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHeumme moam», «ApeBHue moan», «llepsbie
COBPEMEHHBIE IO, «Hen0BEeUECKUe pacoh».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTadblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHYECKass Taliuma, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (HakToOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepruoansM.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBApTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKMX B3aUMOJICHCTBHH JUIs CYIIICCTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

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

Tabmuubl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Portonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NOMYJISUUU UHPY30puu-Ty(henbkny, «llumieBbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISILIUI pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHH SKOCHUCTEMBbl. [lWIeBble 1LI€eMH U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYHMBOCTb, CAMOpPETyJIALusl, pazButue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEK. DKOCHCTEMa XBOMHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHONM 3KocucTeMbl. JluHammuueckoe paBHOBecHMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 GMOTCOXUMUYECKUE IHKIIBI JIEMEHTOB (yriaepoaa,
a30Ta). 30HATBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHOib30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIHI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumer u cxemsl: «[lumeBsie nenm», «bUoIeHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOrmecTBay, «llemu mmranmsy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
aHTPOIIOT€HHbIE ~ BO3JICHCTBUSL Ha  TOpUPOAY», «BaxueWime HCTOYHHUKHU
3arpsiI3HEHHS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHeWIIasi COCTABIIAIOIIAS
ouocdeps», «Pakropsl Aerpaganuu nousy, «[lapaukossiit 3hdexTy, «DPakTopsl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIT 3KpaH Ouocdepb»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoe».

ObopynoBanue: Mojenb-anmInKaus «Tunuuneie OMOIEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TIepOapuM U KOJUIEKIIMM pAcTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMmera «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPECHHEHW TMO3ULHMU JIMYHOCTH, MATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1ay, BHITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSAMHU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOM Kpail, CBOO PoanHy, CBOM SI3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXA, peryisipHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM WM COLUAIBHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM MpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KMU3HECHHBIE TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KyJNbTYpPhl: MPUOOpPETEHHE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTel uxX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUSI TIpU pelieHuu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JUAjore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWe chnerudUuKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/Aa W3 III00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIET0 MUPA U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusl, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIE y4eOHbIE JAeHCTBHS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHbBIC MEXKIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepCAJIbHBIMH y4eOHBIMU NO3HABATEJIbLHbIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPAaBHEHMUSI, KJaccuukanuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C MTOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BBIBObI U 3aKIIIOUCHUS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaTheiBaTh IUIaH PEIICHUsA MPOOJIEMBbI C YYETOM aHaIU3a MMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESTEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalHUsIX, B TOM YHCIIE IPHU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JlacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBAa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aWTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JIMCKYCCHUU TIO CYIIECTBY OOCYXJTaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI U penIeHUU OUOJIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHHBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M MOCTYINKAaxX IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B NESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIsi OLEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3yabTaThl ocBoeHUs nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHbIX Y4€OHBIX CUTYyallUsAX, a TaKXKe B pEasbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUA O MECTE U POJIM OMOJIOTUH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEeH BeEIIeCTB U MpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYHUICCTBEHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus Oe30MacHOCTH CBOETO 3I0POBbsl U 3JI0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIe TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HAaclIeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINUE CUJIbI ((haKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYHMHAMU, OOBSICHEHHE MOTyYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAaxX, AHTPOMOTECHHBIX W3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1Lenplo obecriedeHus O0e30MacHOCTU CBOETO 3J0POBbSI U 3/I0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [{OK
L brororist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1 1
MBRIC CHETEMBL H Hx Opramtsatiis https://m.edso0.ru/7f41¢292
. bubnuoreka [{OK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 HKHSHENCATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
P 1 1
8 C3CPBHOC BpeMi https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgposbie
Ne i/ P Kourpoububie  IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypchl
bubnunoreka LIOK
1
1 BOIMOUHOHHAS OHOTOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 1 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3MEl H OKpyAkaiolas cpea > https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnunoreka LIOK
P 2 1
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudpoBbIe
Tema ypoka KonrTpoabubie | IlpakTuueckue A dp
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
IIpakTnyeckas padora Ne 1
2 «I/Il)cno.m,?sonaﬂnlz a3 THYHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
MeTO/10B MPH H3YYeHUH
0MO0JI0THYECKUX 00BEKTOBY»
buonornueckue cuctemsl, IPOLIECCHI
. bu6mmoreka [IOK
U UX U3y4eHHne. XMMHYECKHIA COCTaB
https://m.eds00.ru/863e6564
KJIeTKHA. Boa u MuHepanbHbIE COTN
Oo6opynoBanue Touxku Pocra bubnuorexa LIOK
3 PyA 1 https://m.edso0o.ru/863e674e
Releon:
. Oobopynosanne Touku
Il/p «hccnenoBanue ecTeCTBEHHOM
Pocra Releon:
OCBELICHHOCTH MOMeIIeHUsA
KJ1accay
4 BxoaHakst KOHTposIbHAs paboTa 1 1
bubmuorexa [JOK
5 benku. CoctaB u cTpoeHune 0eyko 1
e TaB 1 CTPOCHAE DETKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE BuG OK
6 karanu3aTopsl. JlabopaTropHas 1 0.5 nomoreka 1

padora Ne 1 «M3yuenune

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



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

KaTAJIMTHYeCKOil aKTUBHOCTH
(epmeHTOB (HA IpUMepe aMHJIa3bl
WJIM KaTajJaa3bl)»

«HUccanenoBanue GpoTocuHTE3A
pacTeHuin»

bu6mmoreka [IOK
! YrieBopL. Jiummet https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 Hyxaentosbie kuciotsl. ATO https://m.edso00.ru/863e6d5c
9 Kountpoabnas padora 3a 1 bubnnoreka [JOK
MoJIyroame https://m.edsoo.ru/863e6e88
I/ICTOpI/IH U MCTOABI U3YUYCHHUA
10 KieTku. Knerounas teopust
Knerka kak 1iesocTHas XuBast
crucrema
CtpoeHue 3yKapuoTUYECKOMN KIETKH.
-JlaGopaTopHas padora Ne 2
«HM3y4yeHune CTPOCHUSA KJIETOK bu6mmoreka [IOK
pacTeHui, )KHBOTHBIX, TPH0OB 1 https://m.eds00.ru/863e6ff0
11 GaKTepuii M0 MHKPOCKOIIOM Ha 0.5 https://m.edso0.ru/863e716¢
roTOBBIX MUKPONpenapaTax u ux Oo6opynoBanne Touku
ONMUCAHM e Pocta Releon
-Il/p « llna3zmosiu3 u
JennazMoaus»»
12 OOMEeH BEIIECTB UM META00IN3M bu6mmoreka [JOK
https://m.eds00.ru/863e766¢
®doTocuHTE3. XEMOCUHTE3 bubmmorexa LOK
https://m.edso0.ru/863e7c98
®otocunte3. Xemocunres. Il/p
13 O6opynoBanue Toukn

Pocrta Releon:



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

DHepreTudeckuii 0OMeH
II/P «Onpenenenue 1bIXaTeJJbHOIO

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

14 k03¢ Ppunenta npopacranus Obopynosanue Toskn
Pocra Releon:
ceMsIH»
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muros. Jlaboparopnas
padora Ne 3 «Habronenne MmuTo3a bubmumoreka [IOK
15 0.5
B KJIETKAaX KOHYHMKA KOPELIKA https://m.edsoo.ru/863e7dc4
JIYKa HA FOTOBBIX
MHKPOIpenaparax»
16 buocunTtes 6enka. Peakuus bubnuorexa [JOK
MaTpUYHOIO CUHTE3a https://m.edso00.ru/863e796e
bubmuorexa [JOK
17 Tpanciiuus — buocuntes benka https://m.eds00.ru/863e796e
18 Heknerounsie hopmbl :kU3HH — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @opMBbI pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
N bubnuotexa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJIeTOK. OTMI0A0TBOPEHHUE.
21 Jlaboparopnas padora Ne 4 05 bubnuotexa [JOK
«H/3y4eHne CTPOEHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK HA TOTOBBIX
MHKponpenaparax»
22 WHauBuayansHOe pa3BUTHE bub6nuorexa [IOK



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

OpraHnu3mMoB

https://m.edso00.ru/863e8436

['enetnka — Hayka o

bubmuoreka [JOK

23 HACJIE€ACTBEHHOCTH U N3MEHUYNBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 MPU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK

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

CKpEIIUBaHUE

UTHOPUIHOE CKpEIIMBAaHKUE. 3aKOH
25 fe:»aBHI:I/Ii[/[oro HEE:J'IL:,HOBaHI/I}I Bubmaorexa ITOK

https://m.edso00.ru/863e89a4

MIPU3HAKOB

CrernyieHHOe HaclIeIOBaHUE

npu3HakoB. JIabopaTopHas padora

26 Ne 5 «M3yuyenne pe3yabTaToOB 05 bubnuorexa [JOK
MOHOTHOPHMIHOIO ¥ TUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpelMBaHus y 1po30(ujibl Ha
roTOBBIX MHUKpOIpenaparax»

97 I'enetuka nona. Hacnenosanne bu6mmoreka [IOK
MIPU3HAKOB, CLEIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencrBenHas
M3MEeHYUBOCTh. JlabopaTopHas
pabota Ne 6. U3yueHue

28 MOIH (P KATMOHH 0¥ 0.5 bubmmorexa [IOK

https://m.edso0.ru/863e8efe
H3MEHYMBOCTH, NOCTPOEHUE
BAPUALIMOHHOTO Psiia U
BAPHALIMOHHON KPUBOW»
HaciencTBenHas N3MeHYHUBOCTD.
29 JlabopaTopnas padora Ne 7. 05 bubnuotexa [JOK

«AHAJIN3 MyTaluil y 1po30¢uiibl
Ha rOTOBbIX MUKpOINpenaparax»

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK

30 Feneruia weioseka . https://m.eds00.ru/863e8d78
TemaTudyecKuii 3a4er
31 «HacneacTBeHHOCTD U 1
M3MEHUYHUBOCTh OPTaHU3MOBY
A VA buGmiorea LIOK
. https://m.edso0.ru/863e9214
pacTeHUH U KUBOTHBIX
bu6mmoreka [IOK
33 Hpouexcyroras arrectatiis . https://m.edsogru/863e9214
34 buoTexHonorus kak orpacib 1 bubnnoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 110 34

IMPOI'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bcero u3ydyeHusi =~ odpa3oBaTesIbHbIE
padoTshI padoTshI
pecypcsl
1 DBOJIIONHS U METOJIbI €€ U3y4CHUS 1 buGnnorexa LIOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTHs NIpeCTaBICHUN 1 bu6mmoreka [IOK
00 3BOMIOIINU. MUKPOIBOIIOIHUS https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Bxoauas konTpoIIbiias padora L ! https://m.edso00.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlabopaTopHas padora Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHeHHe BHI0B 110
MOP(}0JIOTHIECKOMY KPUTEPHIO
5 JIBroKyIMe cuitbl (3J1eMEHTapHBIC 1 bubnunorexa [JOK
(haKTOpBI) SBOTIOLNH https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBenHblit 0TO0p U €ro popmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus0oOpa3oBanue. Jlaboparopuas 1 05 bubmuoreka [IOK
padora Ne 2 «Onucanue https://m.edso00.ru/863e9fde
NPUCIIOCO0IEHHOCTH OPTraHU3Ma U
eé OTHOCHTEJILHOI0 XapaKTepay
8 Hanpasnenus u mytu 1 bub6nuorexa [IOK
MAaKpO3BOJIFOLIHHT https://m.edso0.ru/863e9cle



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

Heob6patumocTs 3BOIIONINH

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 R
e€ U3y4yeHust
1 ['mnoTtes3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
12
epuoiam https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U KUBOTHOTO MHpA.
IIpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«H3yyeHne HCKOMaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHUuii M )KUBOTHBIX B
KOJLTTEKIHSAX)
CoBpeMeHHas cucTema
14 OPraHN4YeCcKOro Mupa. IBOJIIOLH bubmmorexa LHOK
P pa. https://m.edsoo.ru/863ea48e
4eoBeKa (AHTPOIMOTeHE3)
15 KonTponbhast pabota 3a 1 bubnuoteka [JOK
MOJyroaue https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 YenoBeueckue pacsl U IPUPOHBIE bubnuorexa [IOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
TemaTnuyeckuii 3a4er:
19 «Bo03HUKHOBEHHE U pa3BUTHE KU3HU
Ha 3emiie»
20 DKoJoTHs Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bubmuoreka [JOK

21
(hakTopsI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JlaGoparopHasi padora Ne 3.
«Mopdoaoruyeckue 0cO0EHHOCTH
22 ACTEeHHH U3 Pa3HLIX MECT 0.5 bubmmorexa [IOK
P P ' https://m.eds00.ru/863eb10e
oOuTanusi». Jlaboparopuas paéora
Ne 4, «Bausinue cBeTa Ha pocT U
Pa3BUTHE YePEHKOB KOJIEycay
bu6mmoreka [IOK
23 b
HOTHHCCKHE (aKTOpb! https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHI
nonyisinyu. [lpakruyeckas padora
24 Ne 2 «Iloac4éT MJIOTHOCTH 0.5
NonyJsiuii pa3HbIX BUI0OB
pacTeHuii»
o5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
DKOJIOTHYECKUE CUCTEMBI
(5KoCHCTEMBI) https://m.edso0o.ru/863eb46a
26 /o «<Amamns o H BotLI Odopynosanue Touxku
«
P P A Pocta Releon:
OTKPBITHIX BOJ0EMOB)»
OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI.
27 ODKOJIOTHYECKUE TUPAMUIEI Bubmiorexa LJOK
. PaMHIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI. Oo6opynoBanne Touku

I/p «A3mepeHne yrieKucaoro

Pocta Releon:



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

ra3sa»

buocdepa — rnobanpHas

30 3KOCHUCTEMA 3eMiId 3aKOHOMEPHOCTH 1 buGnnorexa LIOK
p https://m.edsoo.ru/863ebb5e
CyIIeCTBOBaHUS OMoChepbl
bu6mmoreka [IOK
1 IT 1
3 POMEKYTOHHAA aTTeCTaliA https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
CocyIiecTBOBaHUE IPUPOIBI U Bubmiorexa ITOK
ym pHp https://m.edsoo.ru/863ebale
YeJIOBEUECTBA.
33 I/p «Onpenenenne pH cpeacrs 1 Obopynosanue Toskn
«
P . pel PE CpEA Pocta Releon:
JMYHOUA TMIUeHbD»
TemaTH4eckui 3a4eT
34 «Coo00111eCTBa U DKOJIOTHYECKHUE 1
CHUCTEMBD»
OBILIEE KOJIMYECTBO HACOB I10 34 95

[NPOTPAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Oouosoruu; (QyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUs

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJEep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHM: KU3Hb, KIETKA, OpraHuiM; MeTabonu3m (0OMEeH BEIIeCTB U
MpEeBpaIICHUEe HSHEPruM), TroMeocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHUE (PEIPOTYKIINS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHnue uznaraTb OMONOrMYECKHE TEOPUH (KJIETOUHAs, XpOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHs (0 LIEHTpax MHOrooOpas3us MU MPOUCXOXKICHUS KYJIbTYpPHBIX
pactennii H.J1. BaBuiosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BaageTb METOdaMH HAay4YHOI'0O TIIO3HAHUA B Oounosoruu
(HaGJ’IIOIlCHI/IC U OIMMCAHUC KUBBIX CHCTCM, IPOLECCOB U HBHGHHﬁ;
opraHu3anus n IIPOBCACHUEC OMOJIOTrHYECKOTO OKCIICPUMCEHTA,
BBIJIBUKCHUC THUITIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'IBTaTOB)

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpeBpalleHus] dHEPTUU B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOTO H
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHU, UHAUBUAYAJIBHOT'O Pa3sBUTHA

opranu3ma (OHTOTEHE3)




YMeHue NpUMEHATh IOJyYEHHble 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SBICHHUM, JUIS MPUHATHS MPAKTHYECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€301macHOCTH
CBOET0 3/J0POBbS U 3/J0POBbs OKPYKAIOLIMX JIt0JIeH, COOII0IEHUST HOPM
IpaMOTHOTO TOBEAEHUS B  OKpYyXKawollell npupoaHoil  cpere;
MMOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHU I
COBPEMEHHOW OMONIOTMM W OHMOTEXHOJIOTHH Ui PalOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d HAa MOHO- U
I[I/IFI/I6pI/Il[H0€ CKpCIIMBAHUC, CHCINICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMBbI MOHOTI' I/I6pI/II[HOFO CKpCIIUBaHUsA JIA MpCaACKa3aHuAa

HacJIeJOBaHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofarh MpaBwia Mpu paboTe C Y4eOHBIM U JIaOOPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTNYECKOT0 COMEPKaHMs, BKIKOYAOLIYIO IICEBIOHAYYHbIE 3HAHMS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HaydHO-IONYJIsIpHBIE MaTepHabl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEe0BaHUi B OHOOTHUH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX HCTOYHHKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (QOPMUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS; O

BKJIQ/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE




6I/IOJ'IOFI/II/I; (byHKHHOHaHBHOﬁ T'paMOTHOCTHU YCJIOBEKA [JIs1 PCIICHUA

JKHM3HCHHBIX 3aJa4

VYMmenune pPaCKpeIBaTb COACPIKAHUC OMOJIOrMYECKUX TEPMHUHOB H

TIOHSITHM: BHUO, IOITYJIAOMA, l"eHO(l)OH,I[, OBOJJIIONUA, ABHXKYIIHUE CHIIBI

(paxTopsr) IBOJTIOIIHH, MPHUCIIOCOOTICHHOCTh OpPTraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
HOPOIYLEHTbI,  KOHCYMEHTBI,  PEIYICHTHI, Hernd  MUTaHUs,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIONMOHHASA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  SBOJIIOLIMU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimieBoro cxojactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
ouocpepe B.M.  Bepnaackoro), ompenensitb  IpaHUIBl  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXIY
HCCIIEeyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

Ymenune BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKU CTpOECHUS
OMOJOTrMYECKUX OOBEKTOB: BHUJOB, NOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIIeHO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHON U3MEHYUBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOTMUECKUX (DaKTOPOB Ha OpPraHU3MBI,
IIepeHOCca BEUIECTB U TOTOKA YHEPTUH B SKOCHCTEMAX, AaHTPOIIOTEHHBIX
U3MEHEHUN B DKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOTeOXMMHYECKHX IIUKIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OMOJIOTUYECKHUX TMPOIECCOB U SBJICHHM, IS MPUHATHS MPAKTHUYECKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbSI OKPY>KAIOLIUX JIFOJIEH, COOI0IEHUSI HOPM
rpaMOTHOTO MOBEACHUS B  OKPYKAIOIIEH TPUPOJAHON  Cpere;
IIOHUMAaHHUC H606XOI[I/IMOCTI/I HUCITIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTUH JIJIs1 pallMOHAIEHOTO IPUPOAOTIOIB30BAHUS

VYMmenune peiiaTtb 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH




CXEMBI IIEPEHOCA BCUICCTB U SQHECPTHUU B OKOCHCTEMAX (HGHI/I HI/ITaHI/Iﬂ)

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmrolaTh TpaBujia TpH padoTe ¢ ydyeOHBIM H  J1aOOpPaTOPHBIM

obopyroBaHuEM

YMeHue KPUTHYECKH OLEHUBATH W WHTEPIPETHPOBATH WHEPOPMAIUIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHBIC 3HAHMS
U3 pa3nu4HbIX ucTouyHNKOB (CMU, Hay4HO-TIONYJIsIpHBIE MaTepHalibl);
paccMaTpuBaTh rio0anbHbIe IKOJIOTHYECKUE poOIIeMBI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHHUIO K HAUM COOCTBEHHYIO

ITIO3UILINIO

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HCIIO0JIB30BATh MMOHSATHNHBIN armapar OmoIorun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorus xak Hayka

11

buonorus — nayka o xuBoil mnpupone. Ponp Ouonorun B (popmMupoBaHUHU

COBPEMEHHOI Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

1.2

MeTtoapl TO3HAHUS KUBOW TPUPOABI (HAOIIOJCHUE, SKCIIEPUMEHT, OIHCAHHE,
U3MepeHue, Kiaccuukauus, MOJCIUPOBAaHUE, CTaTUCTHUYECKas oOpaboTkKa

JTAHHBIX )

JKuBble cucTeMBl U BX OpraHusanusa

2.1

Xussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CoiicTBa

OuocHucTeM U UX pazHoolOpasue

2.2

YPOBHI/I OopraHuzanuin OmocucTeM: MOJ'IGKy.TISIpHO'FCHCTquCKHﬁ, KJ'IeTo‘-IHI:Iﬁ,

OpraHU3MEHHBIN, OMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIN, O1ochepHbIN

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHKpO3JIEMEHTB. Boma w MuHepaibHblie BemectBa. DOyHKIMM BOABI U

MHHCPAJIBbHBIX BEIIECCTB B KIICTKCE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpBHI OEIKOB.
HeszamenumMble M 3aMeHUMblE AMMHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI O€IKOBOI MOJIEKYIBl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHUMHUYecKHe cBoicTBa OenkoB. buosormueckue
GbyHKIIMN OEIKOB.

®epMeHTHl — Ouooruueckue kartanuszatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneunpuuHocts. Kodepmentsl. Butamunubl. Otiauuums

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, prdo3a U JAe30Kcupr0o03a), aucaxapuabl
(caxapo3a, JaKkTO3a) M TOJMCaXxapuabl (KpaxMal, TJIMKOTEH, IeJUII0JI03a).
Buonornyeckue GyHKINUN YIIIEBOIOB.

Jlunmuaer:  TpurmMnepuasl,  crepounabl,  docomunuabl.  ['mapodusnbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gyukmuu JmnuaoB. CpaBHEHHE

YrjiceBoa0B, OCIIKOB H JIMTIUIO0OB KaK HCTOYHHUKOB DHCPTHUU

3.4

Hyxneunnoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJI€MHOBBIX




kucioT. Crtpoenune u ¢ynkuuu JIHK. Ctpoenne m ¢dynkuum PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHs. MeTO,Z[I)I HN3YUCHUSA KIETOK

3.6

Kinerka kak nenoctHas xuBas cucreMa. OOLIue NPU3HAKU KIIETOK: 3aMKHYTas
HapykHasi meMmOpana, monekynbl JJHK kak renmermdeckwii ammapar, cucteMma

cuHTe3a OeJka

3.7

Tumbl KJIETOK: 3yKapuoTHdeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudecko  kietkd. Kiierounas crtenka  Oaktepuit.  Ctpoenue
JYKapUOTHUYECKON KIIEeTKA. OCHOBHBIE OTIWYHS PACTUTEIBHOW, >KUBOTHOM U

rpUOHOMN KIICTKH

3.8

IToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢byukuuu. [Tnazmatnyeckas meMmOpana, e€ cBoiicTBa u ¢pyHnkuuu. L{uromnnasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: JHIOIIIa3MaTHYECKasi CETh
(OIIC), ammapar T'ompmxu, nuzocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKHU:
MUTOXOHJIpUH, IacTuAbl. [IponcxoxkaeHne MHUTOXOHAPUM M IIacTui. Bunibl
wiactua. HememOpaHHbIe OpraHoujbpl KJIETKUA: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECCHUYKH, KT'YTUKH. (DYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

Anpo — perynaropHbiii neHTp KieTku. CTpoeHHe sapa: sifaepHas 000J0uKa,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

H(I/ISHCI[GSITGHBHOCTL KIICTKH

4.1

OO6men BemiecTB, WM MeTaO0IM3M. AccuMusLus (IUIaCTUYECKUl OOMEH) U
TUCCUMUIIALINSA (PHEPTreTHUeCKUid OOMEH) — JBE€ CTOPOHBI €AMHOIO IMpoliecca
metabonu3ma. Tumel oOMeHa BelecTB: aBTOTPOGHBINA U rereporpodHslil. Poib

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KJIETKE

4.2

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocunHTesa.
O¢pdexkTuBHOCTH (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
Bnusnue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €rO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTE3Upylole OakTepuu. 3HaueHHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emiie

4.3

DHepreTHYeckuii OoOMEH B KIJETKe. PaciieruieHue BeIIeCTB, BBIACICHHE U
aKKyMyJUpPOBaHUE OJHEPTUM B KIETKE. OTallbl JHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxxenune u ero Buabl. KuciaopoaHoe OKHCIIEHHE, WA KIETOYHOE

neixanue. DG HEKTUBHOCTh YHEPTETUYECKOT0 0OMEHa

4.4

Peakiun marpuuHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus

TeHEeTHYeCKO mHpopMalnuu B KiIeTke. ['eHeTHyeckwii KOJ M €ro CBOICTBa.




Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsaums — OuocuHTe3 Oernka.

Koauposanue amunokuciot. Ponb pubocom B OnocunTese O6eka

4.5

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIHHOCTH BUPYCOB.
Bakrepuodaru. bone3nm pacTeHHid, >KMBOTHBIX M 4YEJIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINda.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounslii 1K, WIM KU3HEHHBIA MUK KIeTKU. MHTepdaza u MHUTO3.
[Tpoueccrl, mporekaromue B uHTepdasze. Permkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIH HabOp — KapUOTHIL
JuniaouaHbpld W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAIbHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kinerku — muto3. Craaum mwurtoza. [lpoueccel, nmpoucxonsime Ha

Pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a

5.2

@®opMmbl pa3MHOXEHHUSI OPraHM3MOB: Oecrioiioe W TonoBoe. Buasl Gecnonoro
PAaSMHOXCHUA: JOCJICHHUEC HAABOC, IMOYKOBAHHUC OJHO- W MHOTI'OKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE pPa3MHOXXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIONOrO.
Meiio3. Craguu wmeiioza. [lporecchl, NpoUCXOIAIIME Ha CTaAMsIX Meio3a.
IToBenenne xpomocom B Meio3ze. Kpoccunrosep. buomnornueckmii cMbIci U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [loioBBIE
JKeJe3bl: CEMEHHUKH U AWYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —
ramer (CrepMaTo30uj, SHIEeKIIeTKa) — cepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHHUS SIMIEKIIETOK U ciepMaro3on10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpHUOHAIbHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPHUOHATIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpyssiius, oprasoreHes. [loctamOpuonanbHoe pa3BuTHE. THITBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (IMYuHO4YHOe). BrusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YPOJCTBA.

Poct u pazButne pacreHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaguu pa3BUTUA

HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTb OPraHN3MOB




6.1

[IpenMer u 3amaun reHeTUKH. McTopust pa3BuTusa reHeTuku. Bkian poccuiickux
U 3apyOexHBIX Yy4€HBIX B pa3BUTHE TCHETHKU. MeETOAbl T'CHETHKH
(ruOpUAOTOTUYECKHIA, LUTOT€HETHYECKHU, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYEeCKUE NMOHATUS. ['eHeThueckass CHMBOJIMKA, UCIIOJIb3yeMas B

cxXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIe/IOBaHUsI TPU3HAKOB, ycTaHOBiIeHHBbIE ['. Menpaenem.
MounoruOpuiHoe ckpenuBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB IEPBOTO
nokoneHus. [IpaBuiio JOMUHMpOBaHUS. 3aKOH pAaCIUEIUICHHs IPU3HAKOB.
I'unoresa unctorsl ramer. [1osIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JluruOpuHoe CKpelMBaHUe. 3aKOH HE3aBHCHMOTO HACJICOBAHHS MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHaIH3UpPYIOIIee
cKpeumuBaHue.  Vcnonp30BaHME — aHANM3UPYIOMIETO  CKPEUIMBAaHUS I

OTIpeIeJIeHNUs] TEHOTUIIA OCOOH

6.3

CuemnneHHoe HaclefoBanue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHWIO TIeHOB. Hapymienuwe cremieHuss TEeHOB B pe3yJbTaTe
KPOCCUHIOBepa. XpOMOCOMHAsl TEOpHUsl HAclIeACTBEHHOCTH. ['eHeTrnyeckue
KapThl.

I'enetnka mona. XpoMOCOMHOE ONPEIEJICHHE I0JIa. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHnle M TreTeporameTHnle opranu3Mbel. HacimenoBanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3menunBocTh. BuIBl M3MEHUYMBOCTH: HEHACHEICTBEHHAs M HacJIeICTBEHHAs.
Ponp cpeapl B HEHACIEOCTBEHHOW  HM3MEHUMBOCTH.  XapaKTEpPUCTUKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTH. BapwallMoHHBIA psl W BapUalMOHHAs
kpuBagd. Hopma peakuun npusHaka. KoJanyecTBEHHbIE W KA4YE€CTBEHHBIC

IMMPU3HAKH U UX HOPpMaA pCaKIUU. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOP’I HU3MCHYHUBOCTU

6.5

HacnencrBeHHasi, WIM TE€HOTHUIIMYECKas, M3MEHUMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 UM TOJOBOM MpoOLEcC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAasE W3MEHYMBOCTh. Kiaccudukarus MyTaliuid:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U NpUYMHBI MyTaluii. MyrareHHsle
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PSAZOB B HACTIEACTBEHHOM m3MeHunBocTy H.1.

Basuiosa

6.6

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeJioBeKa: reHEeaJlOrHYeCKUi, OJIM3HEIIOBBIIA, LUTOT€HETUYECKUH,
OMOXMMHYCCKHH, MOJEKYISIpHO-TeHeTHYeCKu. (COBpEeMEHHOE OIpeeICHHE
TE€HOTHIA: MTOJIHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
noMoipio II[P-ananu3a. HacimencrBeHHble 3a00jeBaHUs 4YEIOBEKA: T'€HHBIC
0one3nu, 00JIE3HH C HACIEACTBEHHOW MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTHyeckue M TeHepaTuBHbIE MyTauud. [IpUHIMIBI 310pOBOTO




o0Opa3a JKW3HHM, JAMArHOCTUKM, MPOMUIAKTUKA U JICUEHUS] TE€HETHYECKHX
0one3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAaHNE. 3HAUEHNUE MEIULIMHCKON

TCHCTUKU B IIPCAOTBPALICHUHN U JICUCHUN I'CHCTUYCCKHUX 3a00JIeBaHUI YeI0OBEKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka W TIpolecc. 3apOoXIACHUE CEJICKIUA W JOMECTHKALUS.
Yyenne H.M. BaBunoBa 0 M[eHTpax MNPOUCXOXKIECHUS W MHOTooOpasus
KYJIbTYPHBIX pacTeHuil. L{eHTpbl MpouCXoXKAeHHUs TOMAIIHUX >KUBOTHBIX. CopT,

nopoJa, mrTaMm

1.2

CoBpeMeHHbIE METOJbl CEeJIEKLMU. MaccOBbI W MHIMBUIYAJIbHBIH OTOOpHI B
CEJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa sKcTepbepa. bim3koponcTBeHHOE
ckpeuuBanne — WHOpuauHr. Yucrtas nuaus. CKpeUMBaHME YHUCTBHIX JIMHHI.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamszanus U e€ ycnexu. VMCKyCCTBEHHBIH MyTareHes u
HOJy4YeHUE MOJUIUIONA0B. JIOCTHIKEHHs CEeJNEeKLMU PpACTeHUHM, MXUBOTHBIX U

MHUKPOOPTraHU3MOB

7.3

buotexHosoruss kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHEepUs. TaIbl
co3manus pexkomOmHaHTHOW JIHK wm TpaHcrennelx opranm3moB. Kierounas
nwxkeHepus.  Knerounele  KynbTypbl. MUKPOKIOHAIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYecKne MU dTudeckue mpobdinembl. MO — reHeTHyecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

11 KJIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

OBOJIOMOHHAS OMOJIOT U

1.1

DBOITIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  sBosouuu.  llameoHTonoruyeckue:  MOCIEAOBAaTENIBHOCTh
NOSBJICHUS] BHUJOB B MAJEOHTOJIOTUYECKON JIETOMUCH, NEepeXOaHble (HOPMBI.
buoreorpapuyeckue: cxoactBo u pasznuuuve ¢ayH U  GIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOIHYECKHE: CXOJICTBA U PA3INYUs SMOPUOHOB pa3HbIX BUIOB
NO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
pPYAMMEHTapHbIE OpPTaHbl, aTaBU3MbI. MOJIEKYISPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTel y Bcex

OpraHU3MOB




1.2

OpomtonmonHas  Teopuss Y.  [lapuna. Ilpennocbulku — BO3HUKHOBEHMS
JnapBuHU3Ma. JIBWXKyIMe CHibl 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHUE NP OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

O6opb0a 3a cyliecTBOBaHME, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus HBomonud (CTD) W OCHOBHBIE €€ IIOJOXKEHUS.

MuxkposBomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOITIOLIMU

1.4

JBwxymue cuibl (GpakTopsl) BONIOUUHM BHIOB B INpHpoAe. MyTalmOHHBIH
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llOmMyssIMOHHBIE BOJHBI U Jpeid
reHoB. M3omsauus u murpanus. EcrecTBeHHBI 0TOOp — Hanpapisronmi (GaxTop
3BosoIMU. DOPMBI €CTECTBEHHOTO 0TOODA.

[IpucriocoOaeHHOCTh OPraHU3MOB KaK —pE3yJlbTaT JBONIOUUH. [IpuMepsr
npucnoco0IeHni y opraHu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: (bHHeTquCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLUN

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

2.1

JlonayuyHble TMpEACTABICHUSA O 3apOXKICHUM JKU3HHU. HaydHble TI'UIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M MaHCHEpMHUA. XUMHYECKas
SBOJIIOLMS. OKCIEPUMEHTAIIBHOE IOATBEPXKIACHUE XUMUYECKOW DBOJIOLUU.
Havanbnbie sTansl Ononoruueckoil spomornuu. I'mnoresa PHK-mupa. Ilepsoie

KJICTKHU 1 UX 3BOJIIOIMA. cDOpMPIpOBElHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo spam U nepuogaMm. Kartapxei. Apxelickas u
nporepo3oiickas dpel. [lameosolickas spa w €€ mepuoaspl: KEeMOPUUCKUH,
OPIOBUKCKHW, CHUJIYPUMCKUH, JI€BOHCKHH, KaMEHHOYIOJIbHBIM, MEPMCKUM.
Me3so30lickas 3pa 1 €€ nepruopl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

Kaitno3oiickass »3pa u €€ mepuoipl: NaJCOre€HOBBIM,  HEOTE€HOBBIH,
AHTPOINOT€HOBBIM. XAapaKTEPUCTUKA KJIMMAara M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ATAIbl YBOIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPa. ApOMOP(O3BI Yy
pacTeHuil W KUBOTHBIX. [losiBIeHME, paclBET W BBIMUPAHUE TPYIIT >KUBBIX

OpTraHnu3MOB

2.3

Cucrema oOpraHm4yeckoro Mupa Kak oOTpaxeHHe -HBoiouud. OCHOBHBIE

CHUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBOJIOLMS YeJOBEKa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BUTHE TpeACTaBICHHM O

MPOUCXOKACHUN YCIOBCKA. MGTOI[I:I HU3YUCHUA AaHTPOIIOTCHEC3a. CXO,Z[CTBa u




pa3nIu4Ms YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.
JBmwxymue cuibl (akTopbl) aHTpornorenesa. HacinencrsenHas n3aMeHUYMBOCTD U
ecTecTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYAUN

TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymenslid, Yenoexk mnpsamoxonamui, YenoBek Heanaepranbckuii, YemoBek
pasyMHbIi. Haxoaky MCKOMAaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMA, 00JacTb

pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoINeoUIHasl (eBpasuiickas),
HErpo-aBCTPAJIONIHAS (3xBaTOpHANbHAS), MOHTI'OJIOU/THAs (asmarcko-
amepuKaHcKas). UepTbl IPUCIIOCOOICHHOCTH MPEICTABUTEICH UeIOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma

OpranusMmbl ¥ OKpy>Karolias cpeaa

3.1

OKoorus Kak Hayka. 3aJjauyd U pasfelibl 3KOJOTMH. MeToJbl 3KOJOrMYECKHX
UCCIIEIOBaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsT OPTraHU3MOB:

BOJHAaA, HA3CMHO-BO3AyIIHAsA, IOYBECHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Oxonoruyeckue  Qaxtopel. Krnaccudukamus  skomorndeckux — (HakTopos:
abuoTnueckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE SKOIOrHMYEecKHX

($hakTOpOB HA OPraHU3MBI

3.3

AbGuotnueckue (QakToOphl: CBET, TEeMIlepaTypa, BIAXKHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHnss OpraHM3MOB K  JCWCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckne puTMbl

3.4

buotnueckue Qaxropbl. Buasl OMOTHYECKHMX B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHUYECTBO, TMapa3uTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAINM3M, HeHTpanu3M. 3HadeHHe  OMOTHYECKHX

BSaI/IMO,ZIeI\/’ICTBI/If/’I JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H1€CTB3X

3.5

DKOJIOTHYECKUE XapaKTCPUCTHUKU MOIMYJIAINH. OcHOBHEBIE IIOKa3aTCIn
Mnomyaianuu: 4YUCICHHOCTb, IINIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTH, IPUPOCT,

MUTIpanus. I[I/IHaMI/II(a YUCJICHHOCTHU IMOMYJIALIUA U eé peryisinunsa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CoobmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunpbl-momuHantel. CBsi3u B

OuolLEeHO03€e

4.2

Dkonorudeckue cucreMbl (dkocuctembl). [loHsTHE 00 dJKOCHCTEME W




OuoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peylIeHThl. KpyroBopoT BEIIEeCTB ¥ MOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckue (nMuIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luIeBble Iemu U CETH.
OCHOBHBIE TIOKa3aTeIH HSKOCHUCTEMBI: OHMOMacca, MPOAYKIHA. DKOJIOTHYECKHE
OUPaMUIbL: TPOAYKIHH, YHCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:

YCTOMYHMBOCTD, CAMOpPEryJisiusi, pazputue. Cykieccus

4.3

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOIHOIO HIIN
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak ¢akTop ycrolumBOCTH dKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.W. Bepuaackoro o Oumocdepe. ['panunpl, coctaB U CTPyKTypa
ounoctepnl. KuBoe BemectBo u ero pynkmmu. OcobeHHOCTH OHMOCHEphl Kak
r100anbkHOM dKOCHCTeMBbl. JlMHAMHYECKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounocepe. KpyroBopoThl BemiecTB W OHOTCOXMMHYCCKHE IHKIIBI DJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBIE M3MEHEHHUs B Ouocdepe.
['moGanpHBIe IKOIOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHANILHOTO  YIPaBJICHUS TMPUPOAHBIMH pecypcaMd U HUX

UCIOJIb30BaHue. JlocTuKeHus: OMOJIOTMH U OXpaHa MPUPOJIbI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* buosnorus, 10-11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Tlon
pen. Ilaceunuka B.B., Akninoneproe odmectBo «M3narenscTBo «IIpocsemnienne»
AxrmonepHoe obmiectBo «M3aatenbpcTBo «IIpocBemieHune

JInung xusau 10-11 xmace

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
Ypoku 6uonoruu. 10-11 kiaccer. [Tocobue mst yunrens - [Taceunuk B.B. u np.:

Hudgposoe odopynoBanne Touku Pocra Releon

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

http://files.school-collection.edu.ru/dlrstore/e98583d3-5845-11da-8cd6-
0800200c9a66/index.htm http://files.school-collection.edu.ru/dlIrstore/606f3e7f-e0fe-11db-
8314-

0800200c9a66/04_02_02_02.swf
http://files.school-collection.edu.ru/dlrstore/37b10a47-ba51-4260-b1ba-
€2321a67666¢/%5BBI6RA_3-01%5D_%5BIL_03%5D.html
http://files.school-collection.edu.ru/dlrstore/2ddb6313-ccc7-45al1-86b5-
1c8334141b5¢/%5BBI6GRA_3-01%5D_%5BIL_02%5D.html
http://school-collection.edu.ru/catalog/res/f8a6¢c64d-63e2-43e1-8b24-2f83f17c3e3a/view/
http://files.school-collection.edu.ru/dlrstore/00000208-1000-4ddd-74dc-
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