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MNOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mHporpaMmbl MO OHOJIOTHUM TEOPETHUECKYIO OCHOBY JIJIst
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro IMpeameTa
«buonorusn» coctaBwiM: KoHUentyaiabHble mnonoxenuas PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHus, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IMOJIOXKEHHUS O
cneuuduke OMooruy, €€ 3Ha4eHUU B MTO3HAHUU KUBOM IPUPOJIBI U 00ECTIEUEHUH
CYLIECTBOBAHMSI UeJIOBEUECKOro oOmiecTBa. COrnacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUS OOyYarOUIUMXCS CpEACTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 pasjleraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIAMETHBIX CBsI3€H, JIOTMKHM 0O0pa30BaTEIbHOIO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOImMXCsl.

B nporpaMMme 1o OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/Y4EOHBIX JEeHCTBUM OOYydYaroIMXCd 1O OCBOCHHUIO COJCpPIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YPOBEHB) peaini30BaH
OPUHLIAI TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoOJIOTHMH, Onaronmapsi 4emy B Hel
POCMATPUBAETCS HANpPaBICHHOCTh Ha pa3BUTHE 3HAHWUW, CBS3aHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTABICHUN O 3J0POBOM
oOpasze XKu3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpUpPOJIHON cpeje.
[ToaTomy Hapsiy ¢ M3y4eHHEM OOIIEOMOIOTUYECKUX TEOPHil, a Takke 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIyYeHHBIX 3HAHUU B MOBCEIHEBHOM >KU3HU ISl PEIICHUS MPUKIIAIHBIX 33]1ay, B
TOM 4YHCle: NpOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEICHUS B OKpY)Karolled MNpUpPOJHOM cpele, aHaiu3a
BJIMSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKA HAa COCTOSHHE MPUPOJHBIX U



VCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHHUS K MPUKIIAHOW HANPaBICHHOCTH
yuebHoro npeamera «buosoTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHuUs
YCIIOBUM JUIsI pEUICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTOopas mpeanonaraetT (GopMupoBaHue Yy  00ydarolmuxcs
CIIOCOOHOCTH aJalliTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclidpseT U 000O0MIAaeT 3HAHUSA O XKUBOM MpUpone, €&
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCIOBUSI  JUJIs:  TO3HAHUS 3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe30macHoOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenue 6uosorun odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAITMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEAICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEeAHA3HAYEHUU y4eOHOTo MpeaMeTa
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUus IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHWsA, MPEACTaBICHHOr0O B Mporpamme 1o
OHOJIOTUH.

Ot60p coxepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3MUIMHA KyJIbTypOCOOOPA3HOTO MOJIX0Ja, B COOTBETCTBUH C
KOTOPBIM OO0yYaromuecs: TOJDKHBI OCBOUTH 3HAHWUS W YMEHHUS, 3HAYUMBIE [IJISt
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YyeJIoBeKa B OKpYXarolleid MPUPOAHOU cpesie, BOCTpEOOBAHHbIE B MOBCEIHEBHOMN
JKU3HU U TpaKTUUYeCKoM aestenbHOCTA. Oco00e MECTO B ATOW cUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOIOrHUeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOACpX)aHUS y4yeOHOro Marepuajga B MPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOU MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
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HBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIONINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouosnoruueckas cucrema», «OpraHusM Kak
Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ne OpPraHu4ecKOro Mupay,
«OBOJTIOLMS KUBON IIPUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBIIAJICHHUE  OOYYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJI30BaTh 3TU 3HAHMS JJI TPaAMOTHBIX JEHCTBUH B OTHOIIEHUH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX POOIIEM.

Jloctmxenue 1enud u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHUCTEMbl 3HAaHUM O OHOJOrMYECKHX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3allld, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dopMupoBaHue y OOy4YalOIIMXCSl MO3HABATEIbHBIX, MHTEIEKTyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalld3a JaHHBIX O MYyTAX DPa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH M TOJIXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHU3aLUY;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATh M OLIEHUBATH SIBJIICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPUPOABI HAa OCHOBAaHWM 3HAHUM M OIBITA, IOJIYYEHHBIX IPH
U3Yy4eHUU OMOJIOTUY;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIOCTPUPOBATh 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ITUYECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLICHKH ITOCJIEICTBUI CBOEH JESITEIBHOCTH 110 OTHOLIEHUIO K OKPYXKAIOIIEH cpele,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE M COONIOJIGHHE MeEp MNPOQPHIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpasoBanus «buonorws», m3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENBHBIM YYEOHBIM IPEAMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 00macTi « EcTecTBeHHO-HAYYHBIC TIPEIMETHD.

Jiis u3ydenusi Onosioruu Ha 6a30BOM ypOBHE CPEHETO OOIIEero 0Opa3oBaHus
orBoauTCcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Hexeno), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buosnorus kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (OpMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTo/bl T03HaHUs KUBOM IpUPOJIbl (HA0II0I€HNE, SKCIIEPUMEHT, ONMCAHNUE,
U3MEpEeHHe, KiIacCU(pUKALMs, MOJETUPOBAHUE, CTaTHCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konsos, /Ix. Yorcon nu ®@. Kpuk.

Tabmunp! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[TpakTnueckast pabora Ne 1. «Mcmosb3oBaHue pas3nyHBIX METOAOB NpU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3aLUsl.

Kusble cuctembl (OMOCUCTEMBI) KaK peaIMET u3ydeHus: ouosoruu. Otinyue
YKUBBIX CHCTEM OT HEOPTraHUYECKOI MPUPOIbI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSILIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoHncTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3aIlU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bogia 1 MUHEpPAJIbHBIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEPAIBHBIX BellecTB B KkieTke. llomnep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEKyJdbl (TepBUYHAs, BTOpPUYHAS, TPETHYHASA W
YeTBEpTUYHAsl CTPYKTypa). XUMHYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIUN OEIKOB.



®epmenTsl — Owonormyeckue Karanm3atopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPraHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esuIoo3a). buonornyeckue GyHKIIMM YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHble  cBoWcTBA. buomornueckne ¢GyHkmmm aumnuaoB.  CpaBHEHHE
YII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxneunnoBeie kucnotel: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIECHCTBUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

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

Tunsl KIETOK: »yKapuoTHuecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpOKapHOTUYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKApPUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
IrpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opradHouabl kietku: OIIC, ammapar [Nombmxu,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOM/bI KIETKH: MHUTOXOHAPHUH, TUIACTHUIBI.
[Ipoucxoknenne MUTOXOHApWH u TuiacTua. Bunbl mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUK OPraHoWI0B KJIETKU. BiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0vuKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEWIECTB B KIIETKE.

JdeMoHCTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllsann, M. llneiaen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.
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Tabmumpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue MosieKybl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y IeBOAb, «JIMIuas.

O6opymoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJII IPOBEIACHUS
HAOMIOICHUH, W3MEpPEHHUM, AKCIEPUMEHTOB, MHKpPONpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. 7KusHeaesITeJIbHOCTD KJICTKH.

OOMeH BenlecTB, WM MeTa0oIu3M. AcCUMMISAIUS (TUTACTUYECKUIT OOMEH) U
JTUCCUMUTISIIINSA (PHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TMOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U rerepoTpodHsblil. Poiabs ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMOocHHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BellecTB, BBbIICICHUE U
aKKyMYJIMpPOBAaHHE DHEPrud B KJIETKE. OTambl 3SHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnutenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTHYECKOro OOMeHa.

Peakuun wmatpuuyHoro cunte3a. ['enermueckas wundopmamus u JIHK.
Peanuzamnus reHetnyeckoil mH(pOpMalnud B KIETKE. [ eHEeTHUeCKWil KOA M €ro
cBoricTBa. Tpanckpunius — MmaTpuuHblii cuHTte3 PHK. Tpancnsuus — 6unocuHTes
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Oenka. Ortambl TpaHcisinuu. KommpoBanuwe amuHOKHCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHMSI M JKM3HEHHOTO IHMKJIa BUPYCOB.
bakrepuodaru. bonesHnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CITM/a.
OOpaTHass ~ TpaHCKpUIUs, peBepraza W uHTerpasa. lIpodunaktuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunbel nutanusy, «Mertadonuzm», «MUTOXOHAPUDY,
«HepreTudyeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbM nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», MoJienb cTpykTypbl JITHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTrouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTkH. MHTepdaza m MHTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruyeckue OCHOBBI Pa3MHOKEHHSI W  WHIUBUAYAJIbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsiiye Ha
Pa3HbIX CTAAUIX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rTuOGeIb KISTKH — aromnTo3.

@DopMBbI pa3sMHOKEHHSI OPTraHU3MOB: Oecrolioe U moJjioBoe. Busl Gecrionoro
Pa3MHOXKEHUA: JEJICHHWE HaJABOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJISl CEJIEKIIUU.

[TooBoE pazMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun Mmerio3a. Ilpoueccsl, mpoucxoadiiue Ha CTaausix Meio3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormueckumt cmsbicia U
3Ha4YEeHUE MeHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie »*kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHWE W PAa3BUTHE MOJOBBIX
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KJIETOK — TameT (CrmepMaro3oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIuIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, ractpyisiusi, opranorene3. [loctamOpuonanbHOE pazButhe. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HempsaAMmoe (ITUYuHOYHOE). BiusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOJACTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 I[BETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pAaCTEHU», «BereraTuBHOE pa3MHOXKECHUE
pactenuity, «Jlenenue kieTku Oaktepuii», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mwutos»,
«Meiiosy, «IIpsMoe u HenpsiMoe pa3BUTHEY, «l aMETOreHe3 y MJIEKONMUTAOIIUX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo30u bl
MJICKOITATAIOLIETO», «SHIeKIeTka MiIeKonuTaruero», «Kapuoknses B KieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJEb-alIuIMKanus «/leieHne KIeTKkn», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopuass pabora Ne 4. «M3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mictopus pa3BUTUsA T€HETUKU. Posib iuTomorun
U SMOPHOJIOTUH B CTAHOBJICHUMU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETHUKHU (TUOPHUAOJOTHUECKUM,
IATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYeCKHil). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKass CHMBOJIMKA, UCMOJIb3yEMAasl B CXEMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MoHorubpumHoe CKpenBaHue. 3akoH eauHooOpa3us THOPUIOB TIEPBOTO
nokoneHud. IIpaBuno JOMUHUpOBaHMS. 3aKOH PACLICIUIEHHWS IPU3HAKOB.
['unote3a ynctoTel rameT. [losIHOE M HEMOTHOE JOMUHUPOBAHUE.
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JluruOpugHoe  CKpemMBaHWE. 3aKOH  HE3aBHCHMOTO  HAacCIeIOBaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKPELIMBAHUSI.
AHanu3upyromee cKkpeupanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue mpuszHakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HacJEeJOBaHUIO TeHOB. HapyllleHne ClenieHus reHoB B pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHUeCcKre KapThl.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['omoramerHsle W TreTeporaMeTrHnle oOpraHusmel. HacienoBaHue
IIPU3HAKOB, CLIETVICHHBIX C IIOJIOM.

N3meHnunBOCTh. BUBI ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEPUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanmoHHbIN psil 1 BapualluOHHAST KPUBAS.
Hopma peakuumn npuszHaka. KonnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIHMYECKAas, HU3MEHUHUBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TM0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HaclieACTBEHHON n3menunBocty H. M. Basuiosa.

BresnepHast HACIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYSCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[11P-ananu3a. HacnencTtBenuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJIEJACTBEHHOM MPeApacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue UM TeHepaTuBHbIe MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETUHIECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MIPEAOTBPAIICHUY U JICUCHUU TeHETHUECKUX 3a00I€BaHNUN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U  €r0
LIATOI€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCcKas
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OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JlurubpugHoe  CKpeurBaHHUE»,
«llutonornyeckue - OCHOBbI  JWTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pACTCHUM,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMka moya», «3aKOHOMEPHOCTH HACJEHOBAaHUS,
CUEIUIEHHOTO0 ¢ Tmoiom», «KapHOTUIbl YelloBeKa U IKUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTalliOHHAs U3MEHYUBOCTDY.

OOopynoBanue: MoAeNU-aMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAaHUEY,
«Henonnoe nomuHupoBaHuey, «urudpuaHoe ckpenuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl W MuKpompenapar «Jlpo3oduna» (HopMa, Mmyranuu
(bOpMBbI KpbUIbEB U OKPACKH TeNa), repoapuil «I'opox MOCEBHOM.

JlaGopaTopHble M NpaKTHYeCKHE PadoThI:

JlabopatopHas pabota Ne 5. «V3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHOW U3MEHUHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 myTtanuil y apo30(uiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBlieHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALWS.
VYuenne H. WM. BaBuioBa 0 1EHTpaX NPOUCXOXKIACHUS U MHOTO0Opa3us
KYJBTYPHBIX pacTeHUM. LIEeHTpbI NMPOUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. COpT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIe METO/IbI CelIeKIMU. MaccoBbI U MHAUBUAYAIbHBIN OTOODHI B
CEJICKUMU pPACTEHH M KUBOTHBIX. OLEHKa 3KcTepbepa. BIum3KkopoACTBEHHOE
cKpenuBaHue — HMHOpuAMHT. Ywucras nuHusA. CKpellrBaHUE YUCTHIX JUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummzanuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTMKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTexHOJOTHS Kak OTpacib MPOU3BOACTBA. ['€HHash HMH)KEHEpHUs. OTallbl
co3nanusi pexomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kretounas
nHKeHepus. Kilerounele KyapTypsl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHW3MOB.
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Okosornyeckrue W 3tudyeckue  npobmembl. ['MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanumu:

[Toptpersi: H. 1. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HNBaHOB.

Tabnuiel 1 cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTtenuit», «Ilopoasl 1OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OObEKTHl OuOTEXHOJNOTUW», «KieTouHble KyJIbTypbl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHEIIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOIBI U JIOCTHXKEHUS CEJEKIUU PACTCHUW H
’)KMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[Ipeanocbulkn BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopusi U1 €€ MecTo B OMosoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBuzerenbcTtBa 3BOMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaduyeckue: cxoncTBo U paziuuue Gayd u GJop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pPa3iuuusi SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTHYHbIE, aHAJIOTHYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX IyTeH y BCexX
OpraHU3MOB.

OBomonmonHas teopust Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHU3Ma. JIBHKylIME CHUJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OrPAHUYEHHOCTH PECYPCOB, HeompeneiaEHHas W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BosroluH (CTID) U €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.
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JBuxymie cuibl (hakTopbl) SBOMIONMHA BUIIOB B Mpupoae. MyTallMOHHBIN
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsiMOHHBIE BOJHBI U JIPEd
reHoB. V301U 1 MATpalus.

EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIUA. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
IIPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANTALH.

Bun wu BumooOpazoBanue. Kpurepunm Buga. OcHoBHbIE  (QOpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MaxkposBomoniust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTh 3BONIOIMH.

[IpoucxoxkIeHHEe OT HECNENHAIM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromast
crenuanu3anys. AJanTUBHAs paguanusl.

JlemoHcTpanum:

[Toptpetsr: K. JIunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepros.

Tabnuipl u cxembl: «Pa3BuTHE OpraHNnYecKOro Mupa Ha 3emiie», «3apoIbIIIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTtepukc», «Dopmbl  OoppOBl  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pPaCTCHUID,
«MHoroobpasue  TOpOA  JKUBOTHBIXY, «llonmynsaummy»,  «MyranuoHHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Wamoamantaumum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmipyra myremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEy», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

ObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacKH,
HaOOp IUIOAOB M ceMsH, Koyuiekuus «[Ipumepsl 3alUTHBIX TPUCTIOCOOTICHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIC HANpPaBICHHS 3BOJIIOLMU», 00bEMHAs MOJEINb
«CTpoeHHe TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX U pacTeHWil», wMojenb ammiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYIIKWY, MUKpornpenapat «/Ipozoduna» (Hopma, Mytanuu (HOpMBI KPbUIbEB U
OKpPACKH TeNa).

JlabopaTtopHble U npakTHYecKHe padoThbI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BHUAOB MO MOPQOIOTHUUECKOMY
KPUTEPHUIO.
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JlabGopaTtopnas padota Ne 2. «Onucanue mpucrocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4Hble TPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 W maHcnepMmus. XHUMHUYEcKas
HBOMIONMSL. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHNE XUMHUYECKON 3BoJIolMK. HavanbHbIe 3Talbl
ononornyeckor sBosmonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE HPOTOKJIETKU. [lepBble KIETKM W KX 3BOIIOLUS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ MepuoAbl: KEMOPUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oMickas 3pa W €€ mNepuoAbl: MaJCOT€HOBBIA, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOJoUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBurue mpeacraBiieHuil o
MPOUCXOXKJIEHUH YejoBeKka. Meroasl u3ydeHHsl aHTpororesesa. (CxoacTBa u
pa3nuyus 4eI0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.

JBmxynue cunbl  (akTopsn) AHTPOITOTEHE3A. Hacnencreennas
W3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH o00pa3 JKH3HH,
W3rOTOBIICHHE OPYAUI TpyZAa, MBILUIEHHUE, PEYb.

OCHOBHBIE CTaJIMM Y BETBU BOJIIOLIMU YEJIOBEKA: aBCTPAIIONUTEKH, HeloBeK
yMenbid, YenoBek npsaMoxoxdalmui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pasyMHbIi. Haxoaku ucCKOmaeMbIX OCTaTKOB, BpeMsi CYILECTBOBAHMS, 00JIacTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

UYenoBeueckne  packl. OCHOBHBIE  OOJBINIME  pachl:  €BPOTCOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAJIbHASs]),  MOHTOJOUAHAsS
(a3maTtcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABHUTENECH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4eIOBEYECKHX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:
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[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoJIHEUHOU cucTeMbl», «Pa3Butue
opraHuyeckoro mupa», «PacturenpHas wierka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckass kietka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPa,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKHMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «/lpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeuecKrue pach».

O6opynoBanue:  mynsixu  «lIpoucxoxnenne — yenmoBeka»  (OrOCTBI
aBCTPAJIONIMTEKA, IUTEKAHTPONA, HEaHAEPTalblla, KPOMAaHbOHLA), CIEHOKH WIH
U300paKeHHsl KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyommra, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouleKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padorta Ne 1. «M3yyeHue MCKOMAaEMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKCKypcusl «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HAyYHBIN WM KPACBEIUECKUI My3€eil).

Tema 3. Oprann3Mbl 4 OKpYy:Kaiuas cpeaa.

DKOJIOTHS KaK HayKa. 3aJau U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Kiaccudukamusi sKogorudeckux (HaKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTpOnoreHHsle. JlelcTBUE HKOJIOTMYECKUX
(baKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DoTONEepruoan3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (hakTOopHI. Bunbl OMOTUYECKUX B3aUMO/JICICTBUNA:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus,
MyTyalu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN MJIsi CYIIECTBOBAHUS
OpPraHHU3MOB B MIPUPOJHBIX COOOIIECTBAX.
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OKOJOTMYeCKHE XapaKTepUCTHKH momyisiuu. (OCHOBHBIE TOKa3aTelu
HOMYJSIIIUA: YHUCICHHOCTh, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTB, MPHUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOMYJISIUN U €€ Perysaiusl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranu3moBy», «®otonepuonuzm», «llomynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIAnnA HHPY30puu-TyPenbkny, «[lnumespie menm.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktruueckas padota Ne 2. «IloncyéT NI0THOCTH NOMYJISIUMNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Buabl-momunantel. CBsi3u B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muILEBbIE) YPOBHU JKOCUCTEMBI. [lMileBble LEMH U CETH.
OCHOBHBIE TIOKa3aTEeNIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
OUPAMUIBL  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBAa 3KOCHUCTEM:
YCTOMYHMBOCTb, CAMOpPETYIIALUs, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHUCTEMA XBOWHOTO
WJTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTHYECKOTO pa3zHooOpasus Ha 3emIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPYKTypa
onoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepbl Kak
rJ100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE U OOpaTHasi CBsA3b B
ouocdepe.
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KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIBI JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHs B Orocdepe.
['o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHMe PUPOIBI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa yCcTOM4YMBOCTH Onocdepsl. OCHOBA palliOHATBLHOTO
yOpaBi€HUs NPUPOJHBIMU pecypcaMud U HUX UCHOIb30BaHuE. JloCcTkeHus
OHOJIOTMU U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «Ilumesbie 1enu», «bUolEHO3: cOCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JCUCTBHA Ha NOPUPOLY», «BaKHeWIIMe HMCTOYHHUKHU
3arps3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kKHEMIasi COCTABIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3QdexT», «DaKTOpHhI
pPaZIMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHele OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJIeKuun «buonenos», «Bpenurenn BaxxHeUInux
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TIepOapuM U KOJUIEKIMM pacTeHUH U
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TPYIIIIaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoit ®enepanmn, u300pakeHUs OXpPaHSEMbBIX BHUIOB
PacCTeHUN U )KUBOTHBIX.
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[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs OOyyalolMMHUCSA TNpPOrpaMM CpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA mpeaMera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOINPENENICHUI0, HajJu4yhe MOTHUBallUM K  OOy4YeHHI0  OHOJOoTruH,
[[EJICHANPABJIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTIOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJla U CTAPIIEMY MTOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, paCHIUpPEHUE KU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBICHUHN
BOCHUTATEILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUS:
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIECHA POCCUICKOTO OOIIECTRA,;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHMH, TOHMMAaHUS 3HAYCHUS OWOJOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OyaylIEro;
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OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTU TPAaBUJ HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30mMacHOT0 MOBEICHUS B CUTYAIUAX, YIPOKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPy, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AKTHUBHOM JESITEIBHOCTH TEXHOJIOTUYECKOW U COLMAIBHOM
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATHh U CAMOCTOSTEIIHHO
BBITIOJIHSATH TaKYyIO JEATEIbHOCTD;

WHTEPEC K pa3InyHbIM cdepaMm MnpodhecCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPY’KAIOLIEH CPEbI;
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OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJiieM M MyTell ux
pELICHHS;

CHOCOOHOCTh HCHOJb30BaTh NPUOOpETacMble IPU HU3YYEHHUU OHOJIOTUU
3HaHWS W YMEHMsS MpU PEIICHUU NpoOJIeM, CBA3aHHBIX C PalUOHAJIbHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIFOJIEHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HAalpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHS B SKOCUCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HEMNPUATHE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYkKAIOUIEH
IPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTHYECKUE
NOCJIEICTBUS PEAIPUHUMAEMBIX ACHUCTBUI U IPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS UMH B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MPaKTHUKW, OCHOBAHHOIO Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMAaHUE CHeuu(PUKA OHOJOTMM KaK HayKd, OCO3HaHUsS €€ poid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeacTaBieHusT 00 OKpyKaroleM MHpE KaKk O €AMHCTBE MPUPOJIbI, YeJOBEKa U
o0miecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpoOseM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pellaTh  PECypcHble  MPOOJIEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTeH BBIX0J1a U3 IIO0ANBHBIX IKOJIOTHUECKUX MPOOJieM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B LEISIX
NOBBIIICHHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IPU U3Y4EHUH OMOJIOTUY;
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ITIOHUMAHUE CYIIHOCTH METOJOB ITO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJIb30BAaTh IIOy4aeMble 3HAHHMA MU aHalous3a |
OOBSICHEHMSI SIBICHUI OKPYXAIOLIEr0 MUpPa M MPOUCXOJAIMINX B HEM HM3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLIUXCS JAHHBIX C LIEJIbIO MTOJIYYEHUs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUA IS
peleHust Ipo6sieM B peabHbIX KU3HEHHBIX CUTYalIUsAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO NESTEIbHOCT NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyYarOUIMXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEAMETHbIE) O0IIeHAyYHbIe TOHSITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(uKy METOI0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOIIECC,
CUCTeMa, HAay4YHBIH (DaKT, MPUHIIMI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEJOBaHME,  HAONIOJIEHWE, U3MEpPEHHe,  OSKCIEPUMEHT U  JIPYTuXx),
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABaTeNbHblE, KOMMYHHKAaTHUBHBIE,
pETyJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYyYalollUXCs, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHWS W YHUBEpCAJIbHbIC ydeOHBIE JEHCTBUS B
[I03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MetanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPAMMBI CPETHETO OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osuanenue YHHBeEpPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHbIMHU
NEeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENILHO  (OpMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoliemy,
paccmaTpuBath €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHHUU 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanmu3a, cUHTE3a, CPaBHEHUS, KiIaccuduKaimu, 0000IIeHNs), PAaCKPbIBATh CMBICII
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OMOJOrMYECKUX MOHATUM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3M C IPYTUMH MOHATHUSAMH );

ONpENENATh LENU JEATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH € IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKUE MOHITUS JUIsl 00bACHEHUS (PAaKTOB U SIBICHUN
YKUBOM IIPUPOABL;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IIPUMEHSATH CXEMHO-MO/ICJIbHBIE cpexcTtsa Uil IPENCTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOUCKY METO0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTEeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;
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aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUUYECKYIO OOJACTH
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEU, NpEeUlaraTh OPUTMHANbHBIE MOJAXOAbI U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpMAIMH (TEKCTe Y4eOHOTo
nocoOusi, HAY4YHO-TIONMYJIAPHOM JIUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3HPOBAThH
UHGOPMAITMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OIEHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Omosorndeckor mHMOpPMaIMK, HEOOXOUMOM Il BHIIOJHEHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIIOJIB30BaHUS Pa3IMUHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TpEACTaBIICHUS
ounonornyeckor uHbopMaIu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIA SA3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
Ovonornyeckod HMHPOpMaLME: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUe U
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HAaBaHMS U 3alIUThl  WHPOpPMaIUH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiajieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AeliCTBUSIMM:

1) obmenme:

OCYILECTBISATh KOMMYHUKAIIUU BO BCEX c(hepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHME 3a]aBaTh
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BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHTEIBHO BBINOJHEHUS IpeiaraéMon
3aJlay, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULHNA APYIHMX yYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJlbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJETh PAa3IMYHBIMU CIIOCOOAMHM OOLIEHUS M B3aMMOJEHUCTBHS, TTOHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOI0 TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro YjieHa KOJUIEKTHBA,;

NPUHUMATh [EJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJMHHUPOBATh JICUCTBUS MO €€ NOCTHIKEHUIO: COCTABJISITh IUIAH JCHCTBUH,
pacrpenenartb pojid ¢ YYETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLICHUBAaTh MJEU C TMO3UIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU A1eHCTBUSMMU:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHUA NpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbBIX CUTYalUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M MOCTYINKaxX MO OTHOUIEHUIO K JKUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
po0JeMbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIEC 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;
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CaMOCTOSITENIFHO ~ COCTAaBJSITh IUIAH pELICHUS MpoOsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaLlUsIM;

pacIIMpsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BHIOOP, apIryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIcHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOM JPyAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pE3ylbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLEHKH CUTyallHlH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IIPpH AaHAINW3E pEe3yJIbTaTOB
NesTEeIbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

MPUHUMATh ce0sl, MTOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHalIu3e pe3yJbTaToOB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJIoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOoeHHS mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CEUpUUYECKUE I yueOHOTo peamera «buomorus
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 10 OCBOCHUIO, UHTEPIPETAIIUU U
npeo0pa30BaHUI0 3HAHUM, BUIBI JACSTEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jMYHbIX YYEOHBIX CHUTYallUsX, & TAKXKE B PealbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owosorued. B mporpamme mpeameTHbIC
PE3yNBTAThl IPEACTABIICHBI TIO TO1aM 00yUYEHUSI.
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[TpenMeTHbIe pe3yabTaThl OCBOeHUs ydueOHoro mpeamera «buomorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(pOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTMH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOT'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOeXHbIX YUYEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHAIBHOU
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMHUHOB U TOHITHIL:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BEIIeCTB U MpeBpallecHue
HHEPrUM), TOMEOCTa3 (CaMOpEryJsltsl), ypOBHEBAsI OPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosornu), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LEHTpax MHOTOOOpasus u
MPOUCXOXKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJOTUH: HAOJII0/IEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB W SIBICHUM, OpPraHu3alus W IMPOBEIACHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTAa,  BBIIABW)KEHHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACNATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHs] HEPTUU B KIIETKe, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIIO/IeH, COOMIOIEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKPYXKAIOIIei
OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM ouonoru  “ OMOTEeXHONOTUH  UIsI  PAlMOHAIBHOTO
IIPUPOAOIIOIB30BAHNS;
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YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBISATH CXEMBI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl TpeIcKa3aHusl HacleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHbIE M MpaKkTUYecKue paboThl, cOOI0aTh
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OICHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUsA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(GOPMALIUU, HAYIHO-TIOMYJISIPHbIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOUYHHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» ¢ 11
KJlacce TOJDKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Ye€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 33/1a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB M TIOHATHUM:
BU/JI, TONYJISALUS, T€HO(OH, SBOJIOLMS, ABMKYLIUE CUIIBI ((PaKTOpPHI) IBOJIOLUH,
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHII000pa30BaHME, JKOJOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHHME H3jaraTh OHOJOTHYECKHE TEOpUH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
OTIPEICIATh TPAHHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
OINKCAaHUE >KUBBIX CHUCTEM, MPOIIECCOB M SBICHUM, OpraHU3alus U MpPOBEICHHUE
OMOJIOTMYECKOTO  JIKCIEPUMEHTAa,  BBIABWKEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyEeMbIMI BEIWYMHAMH, OOBSICHEHHE MOJyUYEeHHBIX
pe3ynbTaTOB, MCIIOJB30BAHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;
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YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKUM CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, TMOMYJSALUUNA, TMPOAYIIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUN B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
ITUKIJIOB B Omocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
MPOIIECCOB U SIBJICHUM, JJISl IPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEAHEBHOMU
KU3HU C LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPYXKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH /ISl pALIMOHATIBHOTO PUPOAOIIONb30BaAHNUS;

YMEHUE pelaTh 3JIEMEHTapHbIe OMOJOTMYECKHE 3a/1ayd, COCTABJISATh CXEMBbI
MepeHoca BEIIECTB U DHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIMU, HAYYHO-TIONYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOLICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MIOHATUIHBIN armapaTt OMOJIOTHH.
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10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnunoreka LIOK
1 b 2 .
HOTOTHA Kax Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LIOK
p t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 HKHSHEASATEILHOCTS KICTKH 0 https://m.edso0o.ru/7f41c292
5 PasmHOXeHNE 1 HHANBUAYAIBHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 8 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
P 1
8 C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
bubnunoreka LIOK
1 IBOMOUHORKAR GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > . https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVTAHUPOBAHUME
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10 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpakTuueckast padora Ne 1
2 «cnonb30BaHue pa3IMIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTrNYECKIX 0OBEKTOB
buonornueckne cuctemsl, IPOLECCHI bubnmnoreka [JOK
3 1
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b . 1
e, COCTaB 1 CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTU KaTajasbl)»
7 VYraeBospl. JIunuasr 1 bubmuorexa [JOK
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https://m.edso00.ru/863e6870

bu6mmoreka [IOK
8 Hyxnensosie kucnotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Uctopus u meToabl U3ydeHUs bubnunoreka [HOK
kietku. Knetounas teopus https://m.edso0o.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«M3yueHue cTpoeHUst KIIETOK bubnuoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bu6mmoreka [IOK
12 (O6MEH BEIECTB KT METAOOMH3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHeckHii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaOmoeHue MuTo32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunTe3 Oenka. Peakmus bubmuorexa [JOK
MaTpUYHOIO0 CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsnus — 6nocuHTe3 Oenka bubnuorexa [IOK




Hexnerounsie hopMbl )KU3HU —
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https://m.edso00.ru/863e796e
bubmuoreka [JOK

18
BHUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
®DopMBI pa3MHOKEHHST OPTaHU3MOB.
19 Meit https://m.eds00.ru/863e81b6
CeHos. https://m.edso00.ru/863e831e
[IpoBepounas paboTa 1o Teme
20 ")?I/IMHI;eCKHﬁIZ:OCTaB u 1 bubmorexa HOK
\ https://m.edsoo.ru/863e7f4a
JKU3HEICITCIIBHOCTD KJICTKH".
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
29 WunuBuayansHOe pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTrika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 NpU3HaKoB. MoOHOTHOpUIHOE bubmorexa HOK
p ’ P https://m.eds00.ru/863e8878
CKpEIIUBaHHE
WTHOPUIHOE CKpEIINBaHKUE. 3aKOH
25 f—IICSaBI/II:JI/IJIf/IOFO Haf::nuel OBaHUS bubmmorexa [JOK
A https://m.edso0.ru/863e89a4
MPU3HAKOB
CleruieHHOe HACJIeI0BaHUE Eub OK
26 npu3HakoB. JlabopaTtopHas paboTa 0.5 nomorexa L

Ne 5 «M3yuenune pe3ynbTaToB

https://m.edso0.ru/863e8c60




MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpErapaTax»
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I'enernka nmona. HacnenoBanue bubmuoreka [JOK
27 1
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuorexa [JOK
28 . 1 0.5
MOTU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.eds00.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanM3 MyTaui y 1po30Qpuiisl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bu6mmorexa [IOK
30 Peneriica enosexa L https://m.eds00.ru/863e8d78
[IpoBepounas pabora o Teme
31 «HacmencrBeHHOCTE 1 1 1
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 Ceneiuns kak Hayka # npouece 1 https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bubmuorexa [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnuorexa [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 5 4

[NPOT'PAMME
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11 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero U3yueHusi  oOpa3zoBaTeibHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnuoreka [IOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 MukpooBosionHs . https://m.edsogru/863e9c1e
[Tomyssius Kak JIeMeHTapHAs
SIMHUIIA BUJIA W DBOJTFOIIHH.
4 Jlaboparopras pabota Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBroKyIMe Cuitbl (37€eMEeHTapHBIE 1 bubnmnoreka [JOK
(haKTOpBI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
PesynbTath! 3BOMIONNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHast 1 05 bubnmnoreka [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEIIEHOTO XapaKTepar»
8 Hanpasnenus u nmytu 1 bubnuorexa [IOK
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MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOIIONNN
10 Hcropus xu3Hu Ha 3emile U METO/bI
e€ U3y4yeHus
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emIie Mo 3pam u bubnunoreka [HOK
nepuoJam https://m.edso0.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U KUBOTHOTO MHpA.
[IpakTuueckas padorta Ne 1 bubnunoreka [JOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJIICKITHSIX )
14 CoBpeMeHHas cuctema bubnmnoreka [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) bubmmorexa [JOK
https://m.edsoo0.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnnoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIOINHA
9eoBeKa
18 YenoBeueckue pacsl U IPUPOHBIE bubnuorexa [IOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
ITpoBepounas paboTa o teme
19 «BO3HUKHOBEHME U Pa3BUTHUE KU3HU 1
Ha 3emiie»
20 DKOoJIOTHs Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE
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bubmuoreka [JOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOCHHOCTH
. bubnmoreka [JOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
oburtanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisiiun. [Ipaktudeckast pabota
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmmorexa [IOK
N https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
28 IIpuponHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuorexa [IOK
’KOCHCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubnuorexa [IOK
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orochepsl https://m.edso00.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
[TpoBepounas paboTa 1o Teme
33 «Co00111ecTBa U KOJIOTTUECKHE 1 1
CHCTEMBID»
34 CocyiecTBoBaHUE IPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 34 ) 25

[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

ChopMHpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
ouosorun; (PyHKIIMOHAIILHOW TPAMOTHOCTH YeJIOBEKa ISl pEelIeHUs
YKU3HEHHBIX 33]1a4

YMeHue packpbIBaTh COJEepKaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHM: XKU3HB, KIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpeBpalIeHHe JHEPruH), TOMEOCTa3 (CamMOperyysius), YypOBHEBas
OpraHM3alys KUBbIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PENPOILYKIIMS),
HaCJIEJICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE

YMeHue uznaratb OHMOJIOrMYecKHe TEOpHH (KJIETOYHasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunona) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TMPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenenars TpaHUIbl UX TPUMEHUMOCTH K
KHUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMH HAy4YHOTO IIO3HaHHMS B OMOJIOTHUU
(HabntofileHHe M OMMCAHUE KMBBIX CHCTEM, IPOLIECCOB U SIBJICHHIA;
OpraHM3alusi W MpOBEJEHHE OMOJOrMYEeCKOro  SKCIIEpUMEHTA,
BBIJIBIKEHNE  THUIOTE3bl;  BBIABICHHWE  3aBUCUMOCTH  MEXKIY
HCCIIETyEeMbIMU BEIMYMHAMHU, OOBSICHEHHE TOJTYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSTHI, TEOPUM W 3aKOHOB; YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB)

VYmMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKHM BHPYCOB, KIIETOK
IpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB; OCOOEHHOCTHM  TIPOIIECCOB OOMEHa  BEMIECTB U
MpeBpalleHusi dHEPruu B KJEeTKe, (POTOCHHTE3a, IIACTHYECKOTO W
SHEepreTMyeckoro  oOMeHa,  XEMOCHHTE3a,  MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUAYAJIBHOT'O Pa3sBUTHA
OopraHusma (OHTOI'€HE3)

YMeHue NpHUMEHATh TOJNyYeHHBIE 3HAHUS JUIL  OOBSICHEHHS
OMONIOTHYECKHX TPOLIECCOB M SIBICHHUM, IS MPUHITUS MPAKTHYECKUX
pelIeHHii B MOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3[I0POBbS U 3[J0POBbS OKPY>KAIOLIHX JII0/IEH, COOTI0ACHUS HOPM
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rpaMOTHOTIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ
COBPEMEHHOW OMOJIOTMM W OWMOTEXHOJIOTUH Ui PalMOHAIBHOTO
MIPUPOIONOIB30BAHUS

YMeHue pemarbh 3JIEMEHTapHbIE I'€HETUYECKUE 3aJaud Ha MOHO- U
IUrHOPUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HACIEOBAaHUE; COCTABIIAThH
CXeMBl ~ MOHOTMOPHJHOTO  CKpEIIMBAaHUS  JUIA  IpeJCKa3aHus
HacJIeI0OBaHUs IPU3HAKOB Y OPraHU3MOB

10

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W NPAaKTHYECKHE paboTHl,
coOmonate mnpaBWia Tpu pabore Cc ydyeOHBIM M JTaOOpaTOPHBIM
o0opyIoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh W HUHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHusl, BKIIOYAIOIIYIO TICEBJAOHAYYHbIC 3HAHUS
13 pa3iauydHbIX UCTOYHUKOB (CMU, HayuyHO-IONYIsSipHBIE MaTepUabl);
STUYECKUE AaCHEeKThl COBPEMEHHBIX MCCIEIOBAHUNW B OHOJIOTUH,
MEIHIMHE, OMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS,

000011as1 6MOJIOTrHYEeCKyt0 HHPOPMAIIMIO U3 HECKOIbKUX HCTOYHHMKOB,
TPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH

11 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI CPeTHET0 00IIEro 00pa3oBaHMs

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosorun; (PyHKIMOHATBEHON TPAaMOTHOCTH YeNOBEKa ISl PEIleHUs
KU3HEHHBIX 33]1a4

YMeHHne pacKkphiBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB H
TIOHATUH: BHJ, TOMYJSAIHs, TeHO()OH/, BOIONMS, IBIDKYIIUE CHIIBI
(dbakTopsr) ABOJTIOIINH, MPUCTIOCOOJIEHHOCTh OpTaHW3MOB,
BUZI000pa3oBaHue, 9KOJIOTHYECKHE (baxTopsl, HKOCHUCTEMA,
MPOAYLICHTHI, KOHCYMEHTBI,  PEeHYIEHTHI, Henu  TUTaHWs,
HKOJIOTHYECKasi MUpaMuia, OMOreoeHo3, buocdepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOpUHU (3BOMIOLMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  DSBOJIIOLMU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxonactsa K.M. bapa, uepenoBanus
IVIaBHBIX HampasiaeHui u myrei ssomonuu A.H. CeBeprioa, yueHus o
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ouochepe B.M. Bepuaackoro), ompeaensTb  TIPaHUIBl  UX
MPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMM HAaydyHOrO IIO3HaHUSA B OMOJIOTUU
(HabyroleHHe M ONMCAHUE KHMBBIX CHCTEM, IPOLIECCOB U SIBICHUIL;
OpraHM3anusi W  IPOBEJEHUE OMOJOIMYECKOIO  JKCIIEpUMEHTA,
BBIJIBIDKEHNE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX Pe3yJbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX IIOHATHH, TEOPUM M 3aKOHOB; YMEHHE
JieJ1aTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IIPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB,  OHOrCOICHO30B U  IKOCUCTEM;
0COOCHHOCTH IPOLIECCOB HACJICICTBEHHOMN U3MEHYNBOCTH,
€CTECTBEHHOr0 0TOOpa, BHI000pa30BaHMs, MPHCIOCOOICHHOCTH
OpPraHU3MOB, ICWUCTBHS 3KOJIOTHYECKUX (HAKTOPOB Ha OPraHU3MBI,
MePEHOCa BEIIECTB M MOTOKA SHEPIHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX
M3MCHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEILICCTB U
OMOTCOXMMHUYCCKHX IIMKIOB B Onochepe

YMeHue TOpUMEHSTh TOJy4YEHHbIE 3HaHUS N1 OOBSICHEHUS
OMOJOTUYECKHUX TMPOIIECCOB U SBJICHHM, IS MPUHATHS MPAKTHUYECKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOLTUX JFOJIEH, COOMI0IEHUS HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIB30BaHUA JIOCTI/I)KGHI/Iﬁ
COBPEMEHHOM OMOJIOTUY JJI PAllMOHATBHOTO MPUPOIOTIOIH30BAHUS
YMeHue pemaTth dJIeMEHTapHbIe OMOJOTHYECKHE 3a7aud, COCTaBISATH
CXEMBI MIepeHOoca BEIIECTB U SHEPTUHU B IKOCHCTEeMax (I[€MHU MUTaHNs)
YMeHue BBINOJNHATH J1A0OpAaTOPHBIE U  TMpPaKTUYECKHE paboThl,

coOmogath mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM
o0opynoBaHueM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATh MHGOPMAIUIO
OHMOJIOTrMYECKOr0 COJepKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HayyHO-TIONYJIsIpHBIE MaTepHabl);
paccmaTrpuBarh rio0anbHbIe JKOJIOTUUECKUE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIICHMUS,
000011ast 6MOIOrnYecKyto HH(POPMAIMIO U3 HECKOJIBKUX HMCTOUYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHSITUIHBIN amnmnapaT OHOJIOTUH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa

11

1.2

buomoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (HopMUpOBaHUU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTeMa OMOIOrHYeCKIX HAYK

Mertoabl Mo3HaHMS KUBOM HpUpOAbl (HAOIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
U3MepeHue, Kiaccupukauus, MOJCIUPOBAaHUE, CTaTUCTHYECKass oOpaboTka
JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

2.2

XKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi omomnoruu. CBoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

VYpoBHM OpraHu3aluu OUOCHUCTEM: MOJICKYJIIPHO-TEHETHUUYECKUH, KIIETOUYHBIH,
OpraHU3MEHHBbIH, MOMYIAIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJIbI H
MHHCPAJIbHBIX BEHIIECCTB B KJICTKC. HOI[)lep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonorndeckue
GbyHKIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
LeHTp, cyOcTpatHas croenuuuHoctb. KodepmenTtsl. Burtamunbl. Otinuus
(epMEeHTOB OT HEOPTraHUUYECKUX KaTaIu3aTopOB

3.3

VYrneBoabl: MOHOcaxapubl (TIOKO03a, pubo3a u Je30Kkcuprdo3a), aucaxapuibl
(caxapo3a, JnakTo3a) W TOJHCaxapuabl (Kpaxmasl, TIUKOTEH, IIEJUTI0I03).
buonoruueckue GyHKIUU YrII€BOAOB.

Jlununel:  TpUraMLepuabl,  crepounsl,  Qochomunuasl.  'mapodpunbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmuu aunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB U JIUIHIOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuum PHK. ATO:
cTpoeHue u pyHKIMU

3.5

[Mutonorus — Hayka o kietke. Knerounast reopus. MeTopl H3y4eHUsI KIIETOK

3.6

Kierka kax OCJIOCTHaAA XUBasg CHUCTEMA. O6H_II/IC IMPU3HAKN KJICTOK: 3aMKHYTas
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3.7

3.8

HapyxHasi mMemOpana, monekynsl JIHK kak remermyeckuii ammapar, cucreMma
cuHTe3a Oernka

Tunsl kIeToK: yKapruoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
MPOKAapUOTHUECKOW  KJIeTKu. Knerounas crenka Oaktepuii. CrTpoeHHE
SYKapUOTHUECKOW KJIETKH. OCHOBHBIE OTJIMYUSA PACTUTEIBHOHN, XKUBOTHOU H
IprOHON KIIETKU

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTCHKA, TIMKOKAIHMKC, HX
¢bynkiun. [Inasmarudeckas memOpana, e€ cBolictBa U pynkimu. [{utonnasma u eé
opraHonsibl. OJJHOMEMOpaHHBIC OPraHOWbI KJIETKU: SHAOIUIA3MAaTHYECKasl CETh
(BIIC), ammapar T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJPHUH, TUIACTUABL. [IpOMCXOXKIEHNE MHUTOXOHIPHA W TUTACTHI. Bumbl
wiactua. HememOpaHHBIE OpPraHOMIBI KJIETKUA: PUOOCOMBI, KJICTOYHBIA IICHTD,
PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUIOB KJICTKU. BrimroueHus

3.9

3.10

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas 00O0JOouKa,
KapuoIia3Ma, XpOMaThH, SAPBIIIKO. XPOMOCOMBI

TpchnopT BCIICCTB B KIICTKEC

4.1

4.2

4.3

4.4

4.5

>KI/I3H6I[€$ITCJH)HOCTI) KIJICTKH

OOmeH BemiecTB, WM METa00Jdu3M. AcCUMUIIANNS (TUIACTUYECKHH OOMEH) H
TUCCUMMIIALUS (PHEPreTUUecKuid OOMEH) — JB€ CTOPOHBI €AMHOIO IMpoliecca
MeTtabonu3ma. Tumbsl oOMeHa BEUIECTB: aBTOTPO(MHBIN U retepoTpodHsblii. Pomb
(dhepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHUH YHEPTUHU B KIIETKE

®dorocunrtes. CBetoBas u TeMHOBas ¢a3bl porocunTes3a. Peaknuu dporocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBINICHUS €T0
MPOJIYKTUBHOCTHU Y KYIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a IS
JKM3HH Ha 3eMiie

OHepreTndyeckuii oOMeH B KieTKe. PaciiemnyieHue BeUIeCTB, BbIIEICHUE U
aKKyMYJIMPOBAaHUE SHEPrUM B KIJIETKE. OTalbl JHEPreTHYEcKoro oOMEHa.
I'mukomus. bpoxenue u ero Buasl. KucioponHoe OKHUCIIEHHE, WM KJIETOYHOE
npixaHue. DPpGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

Peakiiun marpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
TeHEeTHYeCKOW MH(pOpMaluu B KIeTKe. ['eHeTHdyeckuii KOJ M €ero cBoOiicTBa.
Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.
KonupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsle ¢opmbl xu3Hu — BHUpYchl. Mcropusi otkpeitus BupycoB ([I.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >XUBOTHBIX U YEJIOBEKA, BbHI3bIBAEMBIC
Bupycamu. Bupyc ummynonedummra yenoseka (BUY) — Bo3dyaurens CIIN/da.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00J€BaHUMA

PasmHoxenue u UHAUWBUYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1uKiI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTO3.
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5.2

[Iponeccrl, mpotekatomue B uHTEpdasze. Permnmkanus — peakiuss MaTpuuHOTO
cuareza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBI HabOp — KapHOTHIL.
JINTUTONAHBIE W TalJIOMJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHUIBL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS MW HWHAMBUAYAJBHOIO PA3BUTUS
OpraHU3MOB.

Henenne ximerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonsdiiue Ha
Pa3HBIX CTaJAMUSIX MUTO3a. broIOrnueckuili cMbICI MUTO3a

@opMbI pa3MHOKEHMsSI OpPraHu3MoOB: Oecronoe U mojaoBoe. Buiel OGecmonoro
pa3sMHOXEHHUA: [JEJIeHHEe HaJBOe, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €r0 3HAU€HUE IS CEJIEKLIUU

5.3

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYUSA OT OECIOIIOrO.

Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIX MeHo3a.
IloBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonoruueckuit cmpicia u
3Ha4YeHue Meno3a

5.4

I'amerorenes — mporecc 0Opa3oBaHUS TOJIOBBIX KJIETOK Y KUBOTHBIX. [lo0BBIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6pa30BaHI/IC " Ppa3BUTHC IMOJIOBBIX KJIECTOK —
rameT (CriepMaro3oui, SUIEKIETKa) — crepmaTorene3 u ooreHes. OCoOEHHOCTH
CTpOCHHUS SIMIEKIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHUOHANIbHOE  pa3BUTHE
(amOpuorenes). Drarnbl SMOPHOHATBHOTO PA3BUTHSL Y TTO3BOHOYHBIX KUBOTHBIX:
npobsieHue, racTpynauus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HEMpsiMoe (IMYMHOYHOE). BnusiHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOpPbI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHS

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipeamer u 3apaun reHeTuku. Micropust pa3BuTHs TeHETHKU. BKitax poccniickux
U 3apyOexHbIX Yy4Y€HBIX B pa3BUTHE TEHETHUKU. MeToapl TIeHETHKHU
(TuOpUAOTOTUUECKHH, UTOT€HETUYECKU, MOJICKYJISIPHO-T€HETHIECKUH ).
OcHoBHbIE TeHEeTHYeCcKHe NMOHATHA. ['eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs TMPU3HAKOB, yCTaHOBJEHHbIE [. Mennenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO00pa3us THOPHUIOB TIEPBOTO
nokoyieHus. [IpaBuiio JIOMUHUpPOBaHMS. 3aKOH pACIHICIUICHUS IPU3HAKOB.
I'unoresa unctorsl ramer. [loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JlurubpumHoe CKpemMBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHUS MPU3HAKOB.
[{uToreHeTN4eCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEe
cKkpemnBanue.  Mcrmonp30BaHWE — AHAIM3UPYIOLIETO  CKPEIIUMBAHHUS A
OIIpeJIeJIeHUs] TEHOTHUIa 0cooU

6.3

CueruieHHOe HacienoBanue npuzHakoB. Pabora T. Moprana 1mo cremieHHOMY
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HacleOBaHUIO TreHoB. HapymieHwe cremieHus TE€HOB B pe3yJbTaTe
KpOCCUHroBepa. XpOMOCOMHasi Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE OmpeleleHHe Mojia. AYTOCOMBI U TIOJOBbBIE
xpomocoMmbl. ['oMorametrHble M TeTeporamMeTHbie opraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLICTNICHHBIX C [TOJIOM

6.4

N3menunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HACIJICICTBECHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapuanuoHHBIA psii M BapHalLlMOHHAs
kpuBad. Hopma peaknum npusHaka. KoimdecTBEeHHbIE M Ka4eCTBEHHBIE
IIPU3HAKY U UX HOpMa peakiuu. CBOHCTBA MOIU(UKATMOHHONW U3MEHUUBOCTH

6.5

6.6

HacnencrBeHHas, WM TEHOTHUIIMYECKas, W3MEHYMBOCTh. KomOWHaTHBHAs
M3MEHUYMBOCTb. Melo3 U 1OJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTalnnoHHas U3MeH4uBOCTh. Kraccudukanus MyTanui:
IEHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NpUYMHBI MyTauuid. MyrareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacjaeACTBeHHON n3meHunBocty H.1.
Basunosa

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOIbl TE€HETUKH
YenoBeKa: reHealOTUYEeCKuH, OJIM3HELIOBBIA, [UTOTEHETHYECKUH,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThuYecKuil. CoBpeMeHHOE OmpeaeNieHue
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotipio [IIIP-ananu3a. HacnencrtBeHHble 3a0oNieBaHUSI YEIOBEKa: T'CHHbBIE
00s1€3HU, 00JIE3HH C HACJEACTBEHHOM MPEapacIiooKEHHOCTbIO, XPOMOCOMHBIE
6one3nu. ComaTnueckue M TeHepaTuBHblE MyTauuu. [IpuHIMIBI 370pOBOTO
oOpaza KW3HM, JAUATHOCTUKH, TPOPWIAKTUKA U JICYCHUS TEHETHUUECKHX
Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIBTHPOBAHUE. 3HAUCHUE MEIUITMHCKOU
TeHETUKH B MPEJAOTBPAILIEHUH U ICYCHUH TeHEeTUYECKUX 3a00JIeBaHMI YelloBeKa

7.1

7.2

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak Hayka M IpolecCc. 3apOKIEHUE CEIEKLUUU U JIOMECTHKALUS.
VYuenue H.M. BaBunoBa o0 1eHTpaXx TMPOUCXOXKICHUS M MHOT000pasus
KYJIbTYPHBIX pacTeHHuil. LIeHTpbl MPOUCXOKIAEHHS TOMAIIHUX >KMBOTHBIX. CopT,
I0poOJa, LITaMM

CoBpeMeHHbIE METOJbl CelleKUMU. MaccoBbIi M MHIMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM PAcTeHUH M KMBOTHBIX. OlLleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nuuus. CKpelMBaHUE YHUCTBIX JMHHM.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUIUHT.
Otnanénnas rubpuamszanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHed U
[IOJIyYCHUE TIOJIUIUIONAOB. JIOCTMIKEHUS CEJNEKIMM PACTCHHWM, >XMBOTHBIX H
MHUKPOOPTaHNU3MOB

7.3

buorexHomorust kak oTpaciab IPOU3BOJACTBA. ['€HHas WH)KEHEpUs. OTarlbl
coznanust pexomOunanTHoii JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus.  Kinerounele  KyJabTypbl. MEKpPOKJIOHaJIbHOE  Pa3MHOKEHUE
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pacrenuii. KinoHUpOBaHHE  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX
OpPraHu3MOB. DKOJIOTHUECKHE M 3THdeckue mnpodimembl. MO — renermuecku
MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

11

DBOJIOLMOHHAS OUOIOT U

DOBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTUH.

CugerenbctBa  3BoioUuH.  [lajmeoHTonOruyeckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUS. BHJOB B MAJICOHTOJIOTUYECKOW JIETONHCH, IEpeXonHble (HopMbl.
buoreorpaduyeckue: cxomctBo W paznmune GayH u  (paop MaTepukoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3INIMsi SMOPHOHOB PA3HBIX BHUJIOB
II0O3BOHOYHBbIX. CpaBHI/ITCJ'H)HO-aHaTOMI/I‘-ICCKI/ICI T'OMOJIOTUYHBIC, aHaAJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, araBu3Mbl. MoJeKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHHM3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0ONMYECKHX ITyTE€H y Bcex
OpPraHu3MOB

1.2

OpomtormonHas  Teopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMS
napBUHM3MA. JIBMOKYIIME CHIIBI 3BOJIIOLMM BUJOB 1o JlapBuHY (M30BITOUYHOE
Pa3MHOKEHHE NPYU OIPAHHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS N3MEHYMBOCTb,
6opb0a 3a cylecTBOBaHHUE, ECTECTBEHHBII 0TOOD)

1.3

14

Cunrernueckast Teopust sBomouuud (CTD) U OCHOBHbIE €€ TOJOXKEHHUS.
Muxkposontornus. [lonynsnus kak eIMHUIA BUA U 3BOJIOLUN

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BHUIOB B Hpupoie. MyTalmOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomymnsiiiMoHHBIE BOJNHBI U Jpeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiiomuil paxTop
sBOMIOLNU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB KaK pe3yibTaT dBOMIONUH. [Ipumepbl
MpUCTIOCOOTIEHUH Yy Oprann3mMoB. ApoMop(}o3bl U UMO0aJaNTaI|H.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (OPMBI BU1000pa30BaHMUS:
reorpauueckoe, IKOJIOrHIECKOe

1.5

MaxkposBomtorusi.  DopMbl  3BONOLMM:  (UIETHYECKas,  JUBEpPreHTHas,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTuMocTh 3BOTIONMN

Bo3HukHOBEHHE U Pa3BUTHC ) KU3HU HA 3emite

2.1

JloHay4yHble TIPEACTABIECHUS O 3apOKICHUM JKU3HU. HayuyHple TIUIOTE3BI
BO3HHUKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHCHepMus. XUMUYecKas
3BONIOLHUS. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOIUU.
Havaneubie sTambl Ouonormueckoil sBomonuu. ['mnoresa PHK-mupa. IlepBeie
KJIETKH U UX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB
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2.2

2.3

Pa3Butne xusHu Ha 3emiie 1mo spaMm M nepuogam. Karapxeill. Apxeickas u
nporepo3oickas 3pel. l[laneo3oiickass spa u €€ Nepuoabl: KEeMOPUNCKUM,
OPIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiinozoiickass »spa u e€ mepuojabl: MaJCOr€HOBBIM,  HEOTCHOBBIN,
AQHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMaTa U TEO0JOTMYECKHX IPOLIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHUd H KUBOTHBIX. [losiBIEeHWE, paciBeT M BBIMHUPAHHE TPYII KUBBIX
OpraHu3MOB

Cucrema OpPraHu4Y€CKOro Mupa KaK OTpaXCHHUC O3BOJIIOLIMUH. OcCHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

2.5

OBonronus 4ejaoBeka. AHTPOIOJIOTHs Kak Hayka. Pa3Butue mpeicTaBieHUH O
IIPOUCXOXKACHUN ueloBeKa. Meroabl M3ydyeHHs aHTponoreHesa. CxoacrBa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHE YeTOBEKa.
JBmxymue cuibl (hakTopsl) aHTpornorenesa. HacneacTBeHHass USMEHUYUBOCTh U
€CTeCTBeHHbIN 0TOOp. OOlecTBEHHBIH 00pa3 XU3HU, W3TOTOBJICHHE OPYAHIA
TpyJa, MBIIIIJICHUE, PeUb

OcCHOBHBIE CTAaaUU M BETBU SBOJIOLMH YEJIOBEKA: aBCTPATONUTEKH, YemoBek
ymenblid, Yenoek mnpsaMoxonsaumui, YenoBek Heanaeprainbckuii, YemoBek
pa3ymHbId. Haxolku HMCKOMaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUS, 00JIAaCTh
pacmnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIbILIME pachl: €BpONEOUIHAs (€Bpa3zuiickas),
HErpoO-aBCTPaJION IHAS (3KBaTOpHAaIbHASA), MOHTOJIOUHAS (a3marcko-
amepHuKaHcKast). YepTbl MPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac
K YCIIOBUSM CyIIeCTBOBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacusma

3.1

3.2

OpraHusMbl 1 OKpyXkKarouias cpeaa

OKojorus Kak Hayka. 3aJaud U paslesbl dKOJIOTMH. MeToJpl HKOJIOTHYECKUX
UCCIIeIOBaHUM. DKoIornyeckoe MupoBo33peHue. Cpenibl 0OUTaHHUsI OPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3/AYIIIHAsI, IOYBEHHAs, BHYTPUOPTraHU3MEHHAs

Okonornyeckue  Qaxktopsl. Knaccupukamuss — SKOJIOTMYECKHX  (DaKTOPOB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE SKOIOrMYecKux
(akTOpOB HA OPraHU3MbI

3.3

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.
buonoruueckne puTMsl

3.4

buotnueckue daxTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUINA: KOHKYPEHIIHS,
XUIIHUYECTBO, TApPa3UTHU3M, MYTYyalu3M, KOMMEHCAIU3M (HaXJICOHUYECTRBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OWOTHYECKUX
B3aUMOJICHCTBUH TSI CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBaX

3.5

DKOJIOTHYECKHE  XapaKTEepUCTUKU  momyisuuu.  OCHOBHBIE — IOKa3aTelH
MOMYJISIIUKM: YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[uHaMruKa YMCIIEHHOCTH MOMYIISIIIMY U €€ peryIisiius
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4.1

4.2

4.3

4.4

4.5

Coo0111ecTBa 1 DKOJIOTUYECKHUE CUCTEMBI

Coo0miecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Bunabl-momuHanTel. CBS3U B
onoleHo3e

Okonornyeckue cucreMbl (9kocucremsbl). Ilomsatme 00 »dKocucreme U
ouoreoneHose. DYHKIMOHAIBHbIE KOMIIOHEHTBl 3KOCHUCTEMBL: IPOIYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BelecTB M OTOK 3HEPTUH B SIKOCHUCTEME.
Tpoduueckne (nuieBble) YpOBHH 3KocucTeMbl. IlumeBble nenu u ceru.
OcHOBHBIE TOKa3aTeNM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUSA. ODKOJOTHYECKUe
UpaMHIbl: MPOAYKIIMHM, YHUCICHHOCTH, Ouomaccel. CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAaMOpETyJsiius, pazsurue. Cykueccus

[Ipupoanbie 3K0cHCTEMBI. DKOCHUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOWHOTO WITU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHBIC 9KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KoCcHCTEMBI.
Bronornveckoe n X031HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.
buopaznoobpasue kak Qakrop ycroWumBoctH dKocucteM. CoxpaHeHue
OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
o6uochepsl. XKusoe BemecTBo U ero ¢yHkuuu. OcobeHHOCTH OHOChepbl Kak
rJ100anbHOM 3KOcHCTeMbl. J[MHAMHUYeCcKOe paBHOBeCHME M oOOpaTHasi CBsI3b B
ouocdepe. KpyroBopoThl BemecTB M OHOTCOXMMUYECKUE ITUKIBI JJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBo B Omocepe 3emian. AHTPONOTreHHblE M3MEHEHMs B OHocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa paIMOHAJIILHOTO  YINPABIICHUS TMPHUPOJHBIMH  pecypcaMh U WX
ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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