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IMNOACHHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke HporpaMmbl MO OHOJOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIPEJICIICHHS] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buonoruss» cocraBwiM: KoHUeNTyaidbHble Tonoxkenus @DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIEH, COJEp)KaHMs, pe3yJlbTaToB OO0ydYeHUs U
TpeOOBaHUM K YPOBHIO MTOJATOTOBKHU BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLTUX ETSAX U
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obrmrero oopasosanus B Poccuiickoit denepariuu, a Takke MOJI0KESHUS O CeIupUKe
Ouonoruu, e€ 3HAYEHWUW B T[IO3HAHUM KUBOM TMPUPOJABI U OOECIECYCHHUH
CYIIIECTBOBaHMs 4esoBedecKoro oobmiectBa. CoOrjacHO Ha3BAHHBIM IOJIOKECHUSM,
oTpeieNIeHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu naét MpeacTaBlIeHHE O LENsX, 00 001Iel cTpareruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHS 00YUAIOIUXCS CPEACTBAMU YyI€OHOTO MpemMeTa
«buonorus», onpenensier 00s13aTeNbLHOE MPEIMETHOE COJEPKAHKUE, €T0 CTPYKTYDPY,
pacmpeneneHde Mo pasjeliaM U TeMaM, PEKOMEHAYEeMYIO IMOCIIeI0BaTeIbHOCTh
M3YUYCHUs] YIEOHOT0 MaTepralia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUMNPEIMETHBIX
CBsI3€H, JIOTMKH 00pa30BaTENBLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs.

B nporpamMme o OM0I0OTHH TaKKe YIYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METalmpeAMETHBIM M MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dbopmupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TI03HABATEIILHOM
NEeATEeNHbHOCTH/YUEOHBIX JEHCTBUM OOyYarOIMIMXCA TIO0 OCBOCHHUIO COJCPKAHUS
OMOJOTUYECKOTO 00pa30BaAHMUS.

B nporpamme mo ouonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaM30BaH
MPUHIUAN TIPEEeMCTBEHHOCTU B HW3YUYEHMHM OuWojoruu, Oyarojaps uemy B HeW
MpPOCMATPUBACTCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSA3AHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, YKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OepekHbIM OTHOIICHHUEM K OKPYKAIoIleW MNPUPOIHON cpee.
[TorTOMy Hapsly ¢ U3yuyeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOTrpaMMe MO OMOJIOTHU YJEJI€HO BHUMAHHUE HUCMOJb30BAHUIO
MOJIYYCHHBIX 3HAHUHM B MMOBCEHEBHOM KU3HU JUIsSl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: TPO(PUIAKTUKK HACJIEICTBEHHBIX 3a00JI€BaHUI YeJIoBEKa, MEIUKO-
TEHETUYECKOT0 KOHCYJIbTUPOBaHUs, 000CHOBAHUS YKOJIOTUYECKH 11€J1eCO00pa3HOT0
MOBEJICHUS B OKPY’KAIOIIEH MPUPOJHON CpeAe, aHalnu3a BIHUSHUS XO3SMCTBCHHON
JESTETHLHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHne BHHMaHUS K TMPHUKIATHOM HAMpaBJICHHOCTH YYEOHOro IpeaMera
«buronorus NpoaIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHHS YCIOBUM JIJIs PEIICHUS



OJTHOM M3 aKTyaJbHBIX 3a7a4 IIKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOPas
npeanosiaraer GopMUpOBaHHE y OOYyHAOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHE cpemHero o6Omero oOpa3oBaHHs 3aHHUMAeT Ba)XHOE
mecto. OHa oOecneunBaeT (popMHpPOBaHHE Yy OOYyYArOMIMXCS NPEACTABICHUN O
HAyYHOW KapTHHE MHpa, pacIIupsieT u 0000IIaeT 3HaHUS O KUBOHM mpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3MAET
YCIOBUSL  JJis: TIO3HAHMS  3aKOHOB  JKMBOM  Npupoabl, (OpMHUPOBaHUS
(yHKUHMOHANBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30macHoro ooOpasa
YKU3HU, KOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUS K KUBOW IIPUPO/JIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHST UMEET TAaKXKe VISl PEIICHUs BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  odmero  00pa3oBaHMs,  COLMAIU3ALUU
oOyuaromuxcd. M3ydyenne Ononoruu obecnednBaeT yciuoBHs Uil (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpallMi OWOJIOTHYECKUX 3HAHUU C
MpEeACTAaBICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U
reorpaduu. Ha3BaHHbIC TOJOXKEHHS O MNPEIHA3HAYCHUM Y4YEeOHOTO MpeaMera
«buosorusi» COCTaBUJIM OCHOBY JJIA ONpENENeHUuss MNOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B IporpaMMme IO
OHOJIOTHH.

Ot60p conmepkanusi yueOHoro mnpenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KyJIbTYpOCOOOpPA3HOrO0 MOJX0/1a, B COOTBETCTBHH C
KOTOPBIM OO0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMPEICISAIONIME aJIeKBaTHOE TOBEIACHUE
YyeJloBeKa B OKpYXarolleld NMPUPOAHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOM aesTeabHOoCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTBI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOM JjIsi pOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIONIMX  T'yYMaHU3AIUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COJEpKaHMS Y4eOHOro Marepuajia B Mporpamme IMo
OMOJIOTUM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu 1
HBOJIIOIMHU. B COOTBETCTBUM C 3THM B CTPYKType ydeOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeIbHble TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KieTka kak Ouosiormueckass cucteMa», «OpraHu3M Kak
ouosornueckas cucremayn, «Cucrema ¥ MHOrooOpasue OpPraHUYeCcKOro MHpPay,
«OBOJIOLMS KUBOW MPUPOABD», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.



[lenp wm3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3alMd >KUBBIX CHUCTEM Pa3HOr0 paHra # MPUOOPETEeHUE YMEHHUI
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JEUCTBHM B OTHOIIEHWHW OOBEKTOB
YKUBOU MPUPOBI U PEUICHHUS PA3TMYHBIX KU3ZHEHHBIX MPOOIIEM.

JlocTikeHue 1ienu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 6a3oBOM
YpOBHE 00ecTeunBaeTCs pelIeHUEM CIIeAYIOIUX 3aa4:

OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HAaHUH O OHOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyXallluX OCHOBOU
Uist GOPMHUPOBAHUSL TPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX YKHBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

(dopMHpoBaHrE y OOYy4YalOIIMXCSA IO3HABATENIbHBIX, WHTEJUIEKTYyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MpOIECCe aHaMM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOAXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE y oOOydarommxcs oOmel KyJbTypbl, (yHKIHOHAIBHOU
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIBI HA OCHOBAHUY 3HAHUI U OTIBITA, MOTYYEHHBIX IPH U3YUCHUU
OMOJIOTHH,

dbopMupoBaHre Yy OOydYalOIIMXCAd YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUUA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI M arpoOUOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOYKHOCTH TO3HAHHS UYEJIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKHUX
HOPM IPU IPOBEJIEHUN OMOJIOTMYECKUX UCCIIE0BAHMI;

OCO3HAHUE IICHHOCTU OHWOJIOTUYECKUX 3HAHUM JJIsi TOBBIIMICHUS YPOBHS
IKOJIOTHYECKON KYJIBTYPBI, 171 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00sIeBaHUM.

B cucreme cpennero obuiero oOpas3oBaHusi «buosorus», u3ydyaemas Ha
0a30BOM ypOBHE, SBISIETCSI O0S3aTENbHBIM YYEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM obnactu « EcTecTBEeHHO-HAYUYHbIE TPEIMETHI.

JInst uzyueHust OMoJI0ruu Ha 6a30BOM YPOBHE CPEJIHETO 00111eT0 00pa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B HEenemtO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (pusocodueil, ITUKON, 3CTETUKON U MPaBOM.
Ponb Guonorun B popMupoBaHUM COBPEMEHHON Hay4HOUH KapTHHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTo1bl TO3HAHUS )KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCAHUE,
U3MEpEHUe, KIacCU(PUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u @. Kpuk.

Tabnuirel u cxembl: « MeToIbl TO3HAHUS YKUBOW TIPUPOIBDY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Ipaktnueckass pabora Ne 1. «Mcmonp3oBaHuE pa3IWYHBIX METOJOB MpH
U3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

KuBble cuctembl (OMOCUCTEMBI) Kak IpeaMeT u3ydenust onongoruu. OtTanyue
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CBoticTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIuU OMOCHCTEM:
MOJIEKYJISIPHBIM, KIETOYHBIM, TKAHEBbIM, OPraHW3MEHHbIA, MOMYJALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIIeHOTHYECKUIT), OnoCc(EepHBIA.

JdeMoHcTpanuu:

Tabmuupl n cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3ALNU
YKUBOU ITPUPOIBD.

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOCHHE KJICTKH.

XHAMHUYECKUM COCTaB KIETKH. XHMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO2JIEMEHTBI. Bota 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI W MHHEPAIbHBIX BellecTB B kieTke. [loanepkanue
OCMOTHYECKOTO OaiaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
He3aMeHnMBble M 3aMEHMMBIE AMUHOKHCIIOTBI. AMUHOKHMCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIEpBUYHAsA, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWMCTBa OeiKkoB. buonormyeckue
byHKIHUN OENKOB.



depMeHTHI — OnoJoTuYecKne Karanu3atopsl. CTpoeHune pepMeHTa: aKTHBHBIN
ueHTp, cyocrpatHas crneurduyHoctb. Kodepmentsl. Burtamubbl. Otanyus
(GhepMEHTOB OT HEOPTAaHMYECKUX KaTaJIu3aTOPOB.

VYrneBojabl: MOHOCaxapuibl (FIH0K03a, pu003a U 1e30KCUpu003a), Tucaxapuibl
(caxapo3a, JakTo3a) M MoJIMCaxXxapuabl (Kpaxmaja, TIJIMKOreH, IeJUI0103a).
buonornyeckre GyHKIHMH yTIIEBOIOB.

Jlunuasl:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoiicTBa. buonormdyeckne ¢yHkumu JunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETIKOB U JIMMHI0B KaK MICTOUHUKOB SHEPTHUHU.

Hykneunossie xkucnorsl: JHK wu PHK. Hyxneotnnsr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JTHK. Crpoenue u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIMH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOAEUCTBUS
unen u (paKkToB B HAYUYHOM MMO3HAHUU. MeTObl U3yUEHUS KICTKHU.

Krerka kak nienoctHas xkuBas cuctema. OO0IIue Npru3HaKy KIETOK: 3aMKHYyTast
HapykHass MmemOpana, moiekynsl JIHK kak renHermdeckuit ammapaT, cuctema
CUHTe3a OeJKa.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpPOEHUsI NMPOKapHOTHYecKON kieTku. Knerounas creHka Oakrepuil. CtpoeHue
AYKApUOTHYECKON KjIeTKH. (OCHOBHBIE OTJIMYHMS PACTUTEILHON, >XUBOTHOM H
IpUOHOMN KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoricTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, anmmapat ['onbmxw,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHTOXOHJPHUH, IJIACTUIBI.
[IpoucxoxxieHne MUTOXOHJpUH W TuIacTuh. Bunbl 1actun. HememOpaHHbIC
OpraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IEHTP, LEHTPHOJHU, PECHHUUKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. Britouenus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: siaepHas o00I0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hwnarpammel: «PacripenesieHue XMMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacnpenenenne XUMUYECKUX FJIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmuier u cxembl: «llepuoguueckass TabmuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyIbl BoJb», «bnocunres 0enkay, « CTpoeHHE MOJIEKYJIbl OEJIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne MoneKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHuE paCTUTENBHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue siaipa KIETKN», « Y TIeBOAbDY, «JIunuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [UIsl TMPOBEACHUS
HaOMIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabota Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora No 2. «lM3ydeHwe CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OIHCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIU3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W JYHEPruu B TNOHHUMaHUU
MeTaboau3ma.

Tunel oOMeHa BemecTB: aBTOTPO(QHBIN U reTepoTpoHbIid. Ponbs pepmeHTOB B
0oOMEHE BEILIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTte3. CmeroBas W TeMHOBas (¢a3bl (GoTocuHTE3a. Peaknuu
dotocunrteza. IpdexTuBHOCTH PoTOCMHTE3a. 3HAUCHHE (POTOCUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycinoBuil cpeibl Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UpYIoIe OakTepuu. 3HAaUYCHUE XEMOCHHTE3a s
YKU3HU Ha 3eMJIe.

DHepreTnuecknii oOMeH B KjeTke. PaciiernsieHue BemecTB, BBIJCICHHUE H
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTalbl JHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buabpl. KuciopogHoe okucieHHe, WIM KIETOYHOE JbIXaHUE.
OxucnutensHOe PochopunmpoBanne. IPHEKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakimuu wmatpuuHoro cunre3a. [enermueckas wuHpopmanus u JHK.
Peanuzanus renernueckoil uHGOpMAIMU B KIETKE. ['©@HETHMYECKUH KOJI U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasauuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HN — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
HBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M SKM3HEHHOTO 1IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX U YEJIIOBEKA, BBI3IBAEMBbIC
Bupycamu. Bupyc ummynonedurura genoeka (BUY) — BozOyaurens CITH/]a.



OOpatHas  TpaHCKpHUIIIMSA, peBepraza W  uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Mertadomusmy, «MUTOXOHAPHUSY,
«HepreTudeckuii oOmen», «Ximopormracty, «Potocunresy, «Crpoenue JJHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupyce», «bakrepunodarn», «Ctpoenune u xku3HeHHbIM nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: moaenu-ammiukanuu «Yaoenne IHK u Ttpanckpumniuysy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, nmpotekaromue B HHTep(daze. Pemnukamus — peakuuss MaTpUYHOTO
cuateza JIHK. Crtpoenne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTITON AHBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatuasl.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  PAa3BUTHS
OpPraHu3MOB.

[enenne knetkn — muto3. Ctaguu mutosa. [Ipoueccel, nmpoucxoasume Ha
Pa3HBIX CTAaINSIX MUTO3a. BHOJIOrMYECKU CMBICI MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe u nmoyioBoe. Buasl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJBOE, ITOYKOBAHHE OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOJIO0TO.

Meiio3. Craguun wmeiiosza. IIpoiiecchl, TpOUCXOAIINEe HA CTAAUSAX MEHo3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMBICT H
3HAYEHHUE MEN03a.

["ametorenes — mporecc 0Opa3oBaHUsSI MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M sAuYHUKUA. OOpa3oBaHWE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u]l, SHMIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMs SULEKIETOK M crnepmMaTo3ouaoB. OIUI0A0TBOpPEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIILHOE  pa3BUTHE
(amOpuorenes). Dtamnbl YMOPHOHAIHHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BHUTHS: TMPsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTECHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHWi», «BereraTtuBHoe pa3MHOKEHHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Crtpoenne xpomMocoMbl», «Knerouneii nmukin», «Permnmukanus JHK», «Mwutos»,
«Menos», «IIpssMmoe n HenpsiIMOe pa3BUTHEY, «l'amMeTOreHe3 y MIEKONUTAKIIUX U
4esnoBeKa», « OCHOBHBIE CTaJIUA OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CniepmMaTo30u sl
MJICKOTIUTAIOLIETO», «SHIEeKIeTKa MiIeKonuTarnero», «Kapuokuies B KIeTKax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIuIMKauusa «/leieHue KIEeTKW», MOJIEIb
JIHK, monmenp MmeTadha3HOit XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe muTOo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPEINapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuxku. Mictopus pa3BuTus reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETUKH. BKilajm pocCHUUCKUX UM 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TEeHETHKU (TUOPHUIO0JIOTUYECKUMN,
HUTOI€HETUYECKUH, MOJEKYIIpHO-TeHETHUeCKU1). (OCHOBHBIE TI'€HETHYECKHUE
noHATUS. ['eHeTnuecKkas CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE . MeHenem.
MonorubpuHoe CkpelMBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB MEPBOTO
nokojeHusd. [IpaBuino qomMmuHUpoBaHusl. 3aKOH pacilleIUIeHHs] IpU3HaKoB. [ 'umnoresa
YuCTOTHI raMeT. [1o1HOE 1 HeMoJIHOEe TOMUHUPOBAHUE.

JurubpupHoe  CKpeliMBaHWe. 3aKOH  HE3aBHCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananu3upymolee ckpenuBanue. Fcrnoap30Banne aHaIM3UPYIOUIEr0 CKPENMBAHUS
JUTSI OTIPECIICHHSI TEHOTHUIIA OCOOM.

CueruieHHOE HaclieoBaHue nmpu3HakoB. Pabora T. MopraHna no ciermieHHOMY
HacJIeI0BaHUIO TeHOB. HapyiieHue clienaeHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTHU. [ eHeTHYeCKne KapThl.



['enernka nosia. XpoMOCOMHOE OIIPEAEIICHHE I0JIa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['omMoramerHsle W TreTeporamMeTrHble oOpraHusmsel. Hacienosanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHnunBOCTh. BHIbl N3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKANMOHHON U3MEHUYUBOCTU. BapranioHHbIN psifi U BapualliOHHAsI KpUBasl.
Hopma peakunu npuszHaka. KonumyecTBeHHbIE M KAaYECTBEHHBIE NPU3HAKU U UX
HOopMa peakuuu. CBolicTBa MOAN(DUKAIIUOHHON U3MEHYHNBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKAas, HU3MEHUYMBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIeCC — OCHOBAa KOMOWHATHBHOU
M3MEHYMUBOCTU. MyTalnmoHHast u3aMeHUnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuunHbl MyTaiuid. MyTtareHabie (GakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJIoBeKa: TeHeaIOrMueCKuil, OJIM3HEIOBBIN, IMTOTCHETUUECKUI, OMOXUMUYECKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIA!
ITOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[11{P-anamm3a. HacmencTtBenHnle 3a00JeBaHUS dYelIOBEKAa: TCHHBIC OOJIC3HH,
0O0JIE3HN C HACJIEICTBEHHOW MpEeApacHoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckne H reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3JI0pOBOT0 00pa3a MKU3HU, TUArHOCTUKHU, MPOPUIAKTUKU U JI€UCHUS T€HETUYECKHUX
0ose3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOM
TCHETUKHU B MPEJAOTBPAIEHUH U JICUCHUN TeHETUYECKUX 3a00JIEBaHUI YEITOBEKA.

JlemoHcTpanum:

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

Tabnuirel U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT€HETHYECKas
OCHOBAa», «3aKOH pacUICIICHUS U €r0 IUTOr€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «Iurubpuanoe ckpenmBanuey, « L {luronorunueckue 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus», «Menos», «BzaumonencTeue amieabHbIX T€HOB», «I eHeTnuecKkue
KapThl PACTCHUH, )KMBOTHBIX U 4elioBeKay, «l eHeTnka monay, «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapHOTUIBI 4YellOBEKA U KUBOTHBIX),
«Buasl m3meHunBoCcTH», «MoauduKamonHas W3MEHYUBOCThHY, «HacnemoBanme
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallnoOHHAs U3BMEHUYUBOCTDY.

O6opynoBaHue: Mojaenu-anmInKauud «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapaT «Jpo3odunay (Hopma, MyTaruu GOpMbI
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».



JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas padota Ne 5. «/3ydeHue pe3ysibTaTOB MOHOTMOPHIHOIO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTax.

JlabopatopHas pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPHUBOW».

JlabopatopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30Quibl HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3apOXKIACHUE CEIEKIMU U JOMECTUKAIU.
VYyenue H. U. BaBuiioBa o ieHTpax NpoUCXOXKACHUS U MHOTO00pa3us KyJIbTYPHBIX
pactenuil. LleHTpbl TpOUCX0KACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METObI CelNeKUMU. MaccoBblid U UHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHH M KUBOTHBIX. OlEHKa 3KcTepbepa. bam3kopoacTBEHHOE
cKpemBanue — HUHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YHCTHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otnanénnas rudbpuauzanus u €€ ycrnexu. MIckyCcCTBEHHBIN MyTareHe3 U noJly4eHHe
NOJIUTIIONI0B. JIOCTHKEHNS CENEKIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WMHXKEHepHUs. OTalbl
co3nanus pekomOuHanTHoM JIHK wu TpaHcreHHwix opranm3MoB. Kierounas
uHxeHepus. Kinerounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KnonupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO  —  TeHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. U. BaBuiios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHoB.

Tabmuiel u cxeMbl: kKapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Iloposibl 1oMalIHUX KUBOTHBIX», «COopTa KyJIbTYpPHBIX
pactenumity, «OTnanéHnas rudpuauzamus», «Padotel akagemuka M. ®. MiBanoBay,
«lomumnongus», «OObEeKThl OuoTexHoNorum», «Kietounele KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHUE: MYJISIKH IOJIOB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit « CenbCKOX03SIMCTBEHHBIE PACTEHUSY.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Okckypcuss «OCHOBHBIE METOJIBI M JOCTHKEHUSA CEJNEKIMU PACTECHUU W
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTAHIIMIO, IJIEMEHHYIO bepmy,



COPTOWCTBITATEILHBIM  YYaCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOPATOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOT HS.

[Ipennochuiku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHH. OBOJOLMOHHAS
TeOpUst U €€ MecTO B OMOJNIOruu. BinusiHuEe 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OHMOJIOTUH U IPYTUX HAYK.

CBuzerenbctBa HBoMOIMU. [laneoHTOIOrMYECKHE: MOCIEI0BATEIBLHOCTD
NOSIBJICHUS BUJIOB B MAJCOHTOJOTMYECKOW JIETONMCH, IEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cxocTBO U paznuune GpayH u GJaop MATEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJCTBA M DPA3IUYUs SMOPHUOHOB pAa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTHYHbIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX NyTel y Bcex
OpraHU3MOB.

OomonuoHHas Teopus Y. JapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHU3MA. J[BWKYIME CHJIBI HSBOJIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HeompenenEHHas W3MEHYUBOCTD,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE MTOJOKEHHUS.

MukposBomonus. [Tomynsuusa Kak eIMHUIA BUIa U SBOJIOLINH.

JBrxymue cuibl ((pakTopbl) 3BOJTIOLUM BUAOB B mpupojae. MyTallMOHHbBIN
npoluecc M KOMOWHATHBHAs W3MEHYMBOCTb. [lomynsiliMOHHBIE BOMHBI U Jpeud
reHoB. M30s1us 1 MUTpanus.

EctecTBenHbiii or6op — HampaBusomuii ¢aktop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[TpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOLUU. [Ipumepsr
IPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U UIHO-aAaANTALIH.

Bun wu BugooOpazoBanme. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCKOe.

MaxkpoosBomonusi.  DopMbl  IBOMIONHUM:  (QUIETUYECKAs, TUBEPreHTHas,
KOHBEpreHTHasi, napasuiesbHas. HeoOpaTuMocTh IBOTIOIUY.

[TpoucxoxieHue OT HecleUnaaTu3upoOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anysa. AIanTUBHAS padaius.

JlemoHcTpanum:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mronnep, A. H. Ceepuos.



TaOmuis! u cxembl: «Pa3BuTue opraHMuecKoro Mupa Ha 3emiiey», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OoprObI 32
cymiectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOroo0pa3ue COpTOB pacTEHU»,
«MHorooOpasue  mopon  KUBOTHbIX»,  «[lomymsmum»,  «MyTtannonHas
U3MEHYMBOCTE», «Apomopdossl», «Mnmoananrtamum», «OOmas aereHepamus»,
«/IBmkymue cunbel 3Bomouun», «Kapra-cxema wapmpyra nyremectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrnocoO0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000pa30BAHUE.

OOopynoBaHue: KOJUJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOAOB M ceMsiH, Koyuiekuus «[Ipumepsl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBJICHUS DBOJIONHUNY, 00BEMHAS MOJEIb
«CTpoeHuEe TOJTOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, KoJuleKuus «@DPOpMbl COXPAHHOCTH
VCKOMAEMBIX JKMBOTHBIX M pacTeHui», Monenp ammumkanns «llepexpéct
XpOMOCOMY, BIIayKHbIE Ipenapartsl «PazButue Hacekomoroy», «Pazpurtue JArymkmn»,
Mukponpenapar «/pozoduna» (Hopma, MyTanuu GopMbl KPbUILEB U OKPACKH TEJA).

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHue BHUIIOB O MOP(}OIOTHUUECKOMY
KPUTEPHUIO).

Jlabopatopnas padota Ne 2. «Onucanue nprucrnoco0IeHHOCTH OpraHnu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3sBUTHE KM3HHM HA 3emuie.

JlonaydHble TpEeACTaBICHUS O 3apOKICHHM XW3HU. HaydHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emJjie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
HBOMIOIMSI. AOUOTEHHBI CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BOMOIMH. HavanbHble 3Tanbl
ouonornyeckoit aBomonuu. ['unoreza PHK-mMupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBple KIETKM W WX DBOJIIOLMS.
@opMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3Burtne xxu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [laneo3oiickas spa u €€ mNepuojbl: KEeMOPUNCKUH,
OpPJIOBUKCKHH, CUITyPUNCKUINA, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30i1ckas 3pa u €€ NeproIbl: TPHACOBBIN, IOPCKUM, METOBOM.

KaiiHo30iickass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPOITOI€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeOoJIOTMYECKUX IpolueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIMM PACTUTENIBHOIO M >KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBIEeHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak OTpakeHue 3BoOJOIUU. OCHOBHbIE
CUCTEMATHYECKHE IPYMNIbl OPTAHU3MOB.

OBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3Burue npeacTaBieHuil o
IPOUCXOXKJEHUN YejoBeka. Meroabsl HM3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3nuuus YeloBeKa U KUBOTHBIX. CUCTEeMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBrxymue cuibl ((hakTophl) aHTpororene3a. HacneactBeHHas H3MEHYUBOCTh
U eCTeCTBEHHBbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HHU, M3TOTOBJIECHUE OPYAUil
Tpy/Aa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIOLMHU YEIIOBEKA: aBCTPAIONUTEKH, YeroBek
yMenbid, Yenoek npsMoxoasmui, YenoBek HeaHIEpPTAIbCKHM, YenoBek
pasyMHbIii. Haxoaku uCKOmaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHUSA, 00JACTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pas3 KU3HU, OPYIUsL.

UYenoBeueckne packl. OCHOBHBbIE  OOJBIIME  pachkl:  €BpPONEOUHAsS
(eBpasmiickasi),  Herpo-aBCTpajioujHas  (9KBaTOpuaibHas),  MOHTOJOHJHAsS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOOJICHHOCTH  MpEJCTaBUTENECH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3HukHOoBeHue CoOJIHEUHOU cucTteMbl», «Pa3zButue
opranudeckoro Mupay», «PacturenpHas kinerka», <«OKUBOTHas — KJETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTaHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHS YEJIOBEKAa U UYEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeJloBeKay, «llpeBHenmmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JTIOIN», «HeT0BEYECKHUE PACHD.

O6opynoBanue:  Mmymsku — «[Ipoucxoxaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEepTalblla, KPOMAaHbOHIA), CIICNKUA WU
U300pKEHUS KaMEHHBIX OpYJUN TEpBOOBITHOTO YeJoBeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KOUIeKIus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Tpaktuueckas padota Ne 1. «M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKITUSX).

DKCKypcHsi «IBOJIOLKS OPraHUYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUECKUI My3€eil).

Tema 3. Opranu3Msbl U OKpYy:KalIas cpeaa.



DKoJ0rvs Kak Hayka. 3afaqyd ¥ pa3zensl 3KOJOTHH. MeTOoabl 3KOJIOIrMYECKUX
UCCIEN0BAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue (Qaxtopel. Kiaccupukamms 5skomorudeckux (QaxTopoB:
abuoTHueckue, OMOTHYECKHME U aHTpONoreHHsle. JlelicTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTOphl: CBET, TEMIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennst  OpraHu3MOB K  JIEWCTBHIO  A0MOTHYECKHX  (DAaKTOpOB.
buonornueckue puTMsl.

buotnyeckue dhakTopsl. Busibl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOu03 u ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCANIU3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEWUCTBUI I CYILIECTBOBAHHUS OpPraHU3MOB B
IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyssiquu. (OCHOBHBIE MOKa3aTeNH
NOMYJISIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, MHPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH NOIMYJISIUN U €€ perysuus.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkerns.

Tabmuubr u cxembl: kapta «[Ipupomansie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzMoBy», «®Potonepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NMOMYJISUUUA UHPY30puu-Ty Penbkn», «[Iumesbie nenm».

JlaGopaTopHble U pakTHYecKue padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonoruueckue 0coOOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHasi pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPEHKOB
KOJIeyCcay.

[IpakTuueckast padota Ne 2. «IToacu€T MIOTHOCTH NOMYJIALMI Pa3HBIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa M 3K0JI0rHYEeCKHE CUCTEMBI.

CooOmecTtBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
NpPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momuHantel. CBA3U B
OHOLIEHO3E.

Okonoruyeckue cucrembl (dKocuctembl). [lonsitue 00 »sKocucTeme W
ouoreornieHoze. DyHKIMOHATBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (uteBbie) ypoBHH dKOcUcTeMBI. [TnmeBbie nenu u cetu. OCHOBHBIC
MOKa3aTeld JKOCHCTEMbI: OHoMacca, MPOAYKIHUsA. DKOJIOTHYECKHUE MUPAMUIIBI:



OPOAYKIMH, YHCICHHOCTH, OuomMaccel. CBOICTBa 3KOCHUCTEM: YCTOWYHBOCTD,
caMmoperyJisiuus, passurue. CyKieccusl.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOTO
WIM [IMPOKOJINCTBEHHOIO JIECa.

AHTPONOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBIL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpaszue kak (akTtop ycTounBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocheprr. XKuoe BemectBo u ero (Qynkiuu. OcoOeHHOCTH OHoOchepbl Kak
rnobanbHOM dKocucTeMbl. [/lnHaMuUyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BeniecTB 1 OMOre0OXMMHYECKHUE IIUKIIBI 3JIEMEHTOB (yriepoja,
a3zoTa). 30HAbHOCTh Ouocdepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoBedecTBO B Omochepe 3emiin. AHTPONIOTCHHBIC U3MEHEHUS B Onocdepe.
['mobGanbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOIBI U yesnoBeyecTBa. CoxpaHeHue OuopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouochepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMU PECYPCAMU U UX HUCNOJIb30BaHUE. JlOCTHKEHN OMOJIOTMH U OXpaHa
PUPOJIBI.

JdeMoHcTpanum:

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

Tabmuupl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llemu nuTanus», «IKOJOTUYECKAS] THUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buoreHo3 BogoéMa», «ArporeHo3», «lIpumepHbie
aHTPOIOTEHHbIE BO3/ICUCTBUS HAa MPUPOAY», « BaxkHeill1e ICTOYHUKH 3arpsi3HEHUS]
BO3/lyXa W TPYHTOBBIX BOJ», «IlouBa — BakHelas cocraBistonas Ouochepsn,
«®DakTopel  gerpamanuu  nouBy,  «llapHukoBeiii  3ddexT»,  «DakTOpbHI
PaIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpyktypa Ouocdepsi»,
«PacnpocTpanenne xu3HU B Ouochepe», «O30HOBBI »dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOIE».

O6opynoBanue: Mojefb-amInkanus «TunuuHble OMOLEHO3b», Tepbapuii
«PactutenpHbIe COOOIIECTBaY, KOJUIEKIIMN «buorieno3y», «Bpeaurenu BaxHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu M KOJJIEKIIUK PACTCHHUMN U dKUBOTHBIX,
MpUHAAJIeKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepannn, W300paXEeHUs OXpaHSAEMbIX BHJIOB pAacTeHUH U
YKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOTPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydJaloIIMMHUCS TPOrpaMM  CpelHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOCHUS mpenmera «buomorus»
BBIJICIICHBI CISAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHUCKON
I'PKJIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOONpPEACICHUIO, HalWuyue MOTHUBAIlMM K OOydYeHHI0  OuOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTHU HA OCHOBE
KIIFOUEBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJHMIMN Pa3BUTHA OHOJIOTHUECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TIPUCYIIIUMH CHCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HaJIW4YHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIENIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS Mpeamera «buomorus» AoCTUTAIOTCS B
CAMHCTBE YYCOHOM W BOCIUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOINECTBE MpaBWIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTH, MAaTPUOTU3MA,
YBOXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTapllieMy IMOKOJICHUIO,
B3aUMHOI'0 YBa)KECHUS, OCEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HaCJICAUI0 U
TpaauIMsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit dexpepanuu, npupojae u
OKpYXKaroLIeH cpee.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJECHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOI0 OOIIECTBa, PaCIIUPEHUE >KU3HEHHOTO
OMbITa W OMNbITA JESITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUMN
BOCITMTATEIbHOM ACATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIEroCs] KaK aKTUBHOTO H

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MTPaB 1 00SA3aHHOCTEH, yBOXKCHHE 3aKOHA
Y TIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEILHOCTH MTPHU CO3aHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Y4eOHBIX M [O3HABATENbHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO MO3UIUI0 IO OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM IIOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBaXXKUTEIBHOTO
OTHOILIGHHSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAaPHOW U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUUCKOM IpakTaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXXEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH niepenl PonnHoi, ropaoctu
3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK M KYJIBTYpY, IPOLUIOE M HACTOSAIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAHIO U MaMsITHUKAM MPHUPOJIBI,
JTOCTWXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUs 3HAYCHHs] OHWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammte OtedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/1b0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCHICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyILEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauusiMu HapoaoB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYya, OOIECTBEHHBIX OTHOIICHUH;



NOHMMaHUE 3MOLIMOHATIBHOIO BO3JEHCTBUS KUBOM IPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTb K CaMOBBIPDAKEHHIO B PA3HBIX BHMJAX HCKYCCTBA, CTPEMIICHHE
MPOSBIISITH KAYECTBA TBOPUECKOU JTMUHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

NOHMMAaHUE U peanu3alusi 3J0poBOro 1 6€301macHoro oopasa *Ku3Hu (310pOBOE
NUTaHKUE, COOJII0/IEHUE TUTHEHNYECKUX NTPaBUI U HOPM, COaJIaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, peryjsipHas (Qu3uMyeckas akTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOIIEHHS] K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 310pPOBBIO;

NOHMMAaHUE LEHHOCTH MPaBWJI HWHIMBHUIYAJIbHOTO M  KOJJIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOKAIOIIMUX 3JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHME MOCIEACTBUN U HENPUSTHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKON U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JIE€SITEIbHOCTB;

UHTEpEeC K pa3lnyHbIM cepaM MpodhecCHOHATBHON JesATeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOpP Oyayuiedl mnpodeccun U PpeaTu30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHMS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHM IS
OKPYXKarOLIEN Cpe.Ibl;

OCO3HAaHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOjeM M MmyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh IPUOOpPETaEMBble TPU U3YUEHUU OMOJIOTHH 3HAHUS
M yMEHUS T[pU  PEIIEHHMH NpoOJIeM, CBS3aHHBIX C  PALMOHAIBHBIM
OPUPOJIOTIOIb30BaHUEM  (COOMIOJIEHNE  MpaBWUi  MOBEAEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE HENIPUATHE JICUCTBUM, IPUHOCAILINX BPEJl OKPYKAOLIEH TPUPOJHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTUYECKUE TMOCIEICTBUS
IIPEANPUHUMAEMBIX JIEUCTBUM U NIPEIOTBpaLIaTh UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHHS, YKOJOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH 3KOJIOTHUYECKOU HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IIPAKTUYECKOUN NEATEIIBHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CpEIICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U ITIO3HAHKS MUPA;

NOHUMaHUEe crnenu@uku OWOJOTUM KakK HAyKd, OCO3HAaHUA €€ poJu B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE IPHUPOJIbI, YeJIOBeKa U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodiIeM
COXPAHEHHUS] TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTHUU JJII COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieyeHus: HOBOT'O YpPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCcypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BbIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOJIeM U
oOecrieueHusi MHepexojJa K  yCTOMUYMBOMY  Pa3BUTHUIO,  PalMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OMOJOTHMYECKHUX 3HAHUM B IENIX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
IPY U3y4YECHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TOJIydaeMble 3HaHWS [Jis aHajdu3a u
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUPa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHUE Je7laTh OOOCHOBAHHBIC 3aKIIOUYCHHUS HAa OCHOBE HAy4YHBIX (DAaKTOB U
VMMEIOLINXCS JAHHBIX C LEJIbIO MOJIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOIb30BaTh OUOJOTUYECKHUE 3HAHMS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME LEHHOCTH HAYYHOU JESITEIBHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO JIESITEIbHOCTh UHINBUIYAJIbHO U B ITPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO M
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAYUMbIe IS (HOPMHUPOBAHHMS MHPOBO33PCHHS OOyYarOIIUXCS
MEXKIUCITUIUIMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIEeONU(PHKY METOJOB TO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECCTBO, YHEPTHS, SBICHHE, TPOIIECC,
CHUCTEeMa, Hay4YHBI (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
HCCIIeI0BaHNE, HAOMIOIeHHE, N3MEPECHHE, SKCTICPUMEHT U JPYTHX ), yHUBEPCAJIbHBIC
y4deOHbIC JCHCTBUS (ITO3HABATCIIbHBIC, KOMMYHHKATHUBHBIC, PETYISTHBHBIC),
obOecnieunBaromye GopMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COITUATIBLHOMN
KOMIIETEHIMH  OOYy4YaloIIMXCA, CHOCOOHOCTh OOyYarolmIMXcsl HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUSA U YHHBEPCAIbHBIC
y4eOHBIC ICHCTBUS B TT03HABATEIILHON M COLMAIILHOMN MPaKTHKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHET0 OOIIETro
o0pa3zoBaHus JIOJKHBI OTpaXkKaTh:

OBiaaenne YHHUBEpPCATbHBIMHU y4eOHBIMU NMO3HABATEJbLHBLIMH
AeHUCTBUSIMM

1) 6a30Bble JJOrHYECKHe TeiiCTBHA:

CaMOCTOSATETILHO  (OopMyJIHpOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh TPH OCBOCHHMHM 3HAHUHM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CPAaBHCHHMS, KiIacCHU(pUKAIIHA, 000OIICHHS ), PaCKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUU (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3H C JIPYTUMH TTOHATHUSIMH);

OTIPENCISITh TEIN JeATEIBPHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHA LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOH TIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B PacCMATPUBACMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJICTBA JIS MPEICTABJICHUS CYIIECTBEHHBIX
CBA3CH M OTHONICHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIIBICHHBIX B PA3JIMYHBIX HWH(DOPMAIMOHHBIX
MCTOYHHUKAX;



pa3pabarbiBaTh IUIaH pEIICHHUS MPOOJeMbl C YYETOM aHajau3a HMEIOIIUXCS
MaTepualbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEI0BATENIbCKON U MPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI IPAKTUUECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJOB MO3HAHUS;

UCTIONB30BaTh PA3IMYHBIE BUABI JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO
3HAHUS, €r0 WHTEpIpeTalud, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B Yy4eOHBIX
CUTyalUsIX, B TOM YHUCJI€ IPU CO3TaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMuUpOBaTh HAyYHBIM TUI MBILIUICHUS, BIAJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KITIOYEBBIMU TTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMU
JeSITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaavy,
BBIJIBUTaTh TUIIOTE3Y €€ PeleHuUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a7]aBaTh MMapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJIATh LEJICHANPABICHHBIA MOUCK TNEPEeHOca CPEJACTB U CIOCOOOB
JeUCcTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh IMEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 U MPAKTUYECKYIO0 00JacTu
KU3HEACSITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE HJIEH, MpEAJIaraTb OpUTHHAIIBHBIC MOAXOMBI M PEIIeHUs,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

3) pabora ¢ undgopmanmueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMAaIUK (TeKCTe y4eOHOTo
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTUYECKHX CJIOBapsX U
CTIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
UHGOPMAIUIO PAa3TUYHBIX BUIOB U (POPM Mpe/CTaBICHHS, KDUTHUECKH OLIEHHUBAThH
€€ TOCTOBEPHOCTh M HENTPOTHBOPEUNUBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope Ouosornueckoit MHGOpPMAIIUM, HEOOXOIUMOM JJIsi BHIIOJIHEHUSI YUYeOHBIX
3ajay;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckoil UHPopManuu (CXeMbl, rpaQuKy, TUArpaMMbl, TAOJIULbI, PUCYHKHU U
Apyroe);

UCIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa NpH paboTe C
Ouonornyeckoil HMHPOpMaNMEN: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (OpPMYJbI, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPECTBa
HarJISIAHOCTH;

BIAJCTh  HABBIKAMH  PAcO3HaBaHWA W 3amUThl  WHOOpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSAMM:

1) obmeHue:

OCYILECTBJISITh KOMMYHHUKAIIMH BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoi
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIAaCOBAHHOCTH IMO3UIIMNA JPYTUX YUYaCTHHKOB
JIMaIora Ui TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIlUi,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS] W B3aMMOJICHCTBUSI, TOHUMATH
HaAMEpPEHHUS IPYTUX JIIOJEH, MPOSBIISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupOoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboThI IPH pelIeHUN OMOIOTHYECKOU MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUSA MPHU PEIICHUN YIeOHOM 3a1a4H;

BBHIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUN C Y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA;

OPUHUMATh 1€  COBMECTHOM  JCSATENHHOCTH, OPTaHW30BBIBATH |
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JCHCTBHM,



pacmpenensiaTh pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOThI;

OLICHUBATh KAYECTBO CBOET0 BKJIaa U KaXJA0T0 Y4aCTHUKA KOMaH bl B OOIIUIA
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBATh UAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJECHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHHUS JUIsl BBISIBIICGHUA TNPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHWOJIOTHYECKMX 3HAHUM I1ICJICBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSIX W MOCTYINKAaxX MO OTHOLIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATENIbHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBbI C Y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacumupsTh paMKu y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIAUIUU B
pa3HBIX 00JIACTSX 3HAHWUM, IMOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJIETh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCTOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYaIlWH, BhIOOpa
BEPHOI'O PELICHUS;

yMEThb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIW3€ pe3yJbTaToB
NEATENIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

IPUHUMATh ce0sl, TOHMMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTMX I[PU AaHAJIU3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4YeJ0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarhl ocBoeHHUs mnporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyIecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI IEHCTBHUI 110 OCBOCHMIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4EeOHBIX CHUTyallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeamerHble
pe3yNbTaThl IPEACTABIIECHBI IO r0JIaM 00yUYEeHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpAa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PELICHHS KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (OOMEH BEILECTB U MPEBPALIEHUE SHEPTHH ),
romMeocras (caMmoOperyisiuusi), YpOBHEBas OpraHu3alds JKHUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTUYECKHE Teopuu (KJIeTouHas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJIEKYJIApHOH Ouosioruu), 3akoHbl (I
Mengens, T. Moprana, H. . BaBuioBa) u y4enwus (0 mMeHTpax MHOTOOOpasusi 1
MPOUCXOKIEHHUS KyJIbTYpHbIX pacteHuid H. 1. BaBuiiosa), onpenenars rpaHULbl KX
NPUMEHUMOCTH K )KMBBIM CHCTEMAM;

YMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHMCAHME MKUBBIX CHUCTEM, MPOLECCOB M SBICHHI, OpraHu3alus U MPOBEJACHHE
OMOJIOTNYECKOT 0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUITOTE3bI, BHISIBICHHE 3aBUCUMOCTH
MEXJly HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJYyUYEHHBIX pEe3yJbTaToB,
WCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI
Ha OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCNATh CYIIECTBEHHbIC NPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpPALICHUS] SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Melo03a,
OILUIOZIOTBOPEHUS, PA3MHOKEHHS, HWHIAUBUIYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

YMEHHME MPUMEHATh MOJYyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LEJIpl0 o0ecredeHus: 0e30IacCHOCTH CBOEro 30pOBbS M 370POBBSA
OKPY>KaIOIUX JII0/IeH, COOTIOICHUSI HOPM IPaMOTHOTO TMOBEJCHUS B OKpY KaroIei
OPUPOJHON cpene, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojorum U OMOTEXHOJOTMH  JUIsI  palMOHAIBHOTO
IPUPOAOTIOIH30BaAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleIOBaHUE, COCTaBISATH CXEMBI
MOHOTHMOPH/IHOTO CKpEIIMBAHUS NIl IpPEJCKa3aHMsl HAacleAOBAHUS NPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBINOIHATh JTA0OPATOPHBIE M IpaKTUYECKHe paldOThl, COOMIOAAThH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTMUECKOTO COJEP)KaHUs, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
MaTepHualibl), 3TUYECKHE acCIEKThl COBPEMEHHBIX HCCIEAOBaHUII B OHMOJIOTUH,
MeIULUHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMS,
000011ass 6MOIOTHUYECKYI0 MHPOPMAIIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHITUITHBIN armapaT OMOJIOTHH.

[IpenmeTHbIE pe3ysbTaThl OCBOECHUS ydeOHoro npeamera «buonorus» ¢ 11
Kacce NOJKHBI OTPAXKATh:

c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJOTUHU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (PYHKIUOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOJIOTUYECKUX TEPMUHOB U TIOHATUMN: BUJ,
NOMyJIsilKsA, TEeHO(MOHJ, H3BOJIOLMS, ABMWXKYLIUME CUJIbl ((PaKkToOpbl) HBOJIOIUH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTMYECKUE (PaKTOPBHI,
IKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LENU IMHUTAHUA,
HKOJIOTHYECKasl Tupamua, OMoreoreHos, onocdepa;



yMEHUE H3JIaraTb OWOJOTHYECKHE TeOopuHu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. Bbapa, depenoBanusi TJIaBHBIX HalpaBJICHUN U
nyteit sBomoruun A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OMPENIECNATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHKS B OMOJIOTUU: HAOIIOICHHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, MPOIECCOB M SBJICHHUM, OpraHU3alus U IMPOBEICHHE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSCHEHUE NOJYYEHHBIX pE3YyJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JIeJaTh BBIBOJIBI
HA OCHOBAHHH TMOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BUJOB, MOMNYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTU
OpPraHU3MOB, JIEUCTBHS JKOJOTHYECKUX (PAKTOPOB HAa OpraHU3MBI, IepeHoca
BELIECTB W TOTOKA HSHEPrUM B HKOCHUCTEMAX, AHTPONOTE€HHBIX HW3MEHEHHH B
HPKOCHUCTEMAaX CBOEUW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE TPUMEHSATh MOJYyYCHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HU C 1eJbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKpYXaIOLUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEICHUS B OKpYKatoLen
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIOTIONIH30BAHUS;

yMEHHUE pemniaTh dJIeMEHTapHble OMOJOTUYECKUE 3a/layl, COCTABJISATh CXEMBbI
nepeHoca BEIIeCTB U SHEPTUU B SKOCHUCTEMaX (LIeNH MUTAHMUS);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpaKTUYECKHe paldoThl, COOMIOAATH
npaBuiIa mpy padboTe ¢ yaeOHBIM U Ja00paTOPHEIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OIEHWBATh M UHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHUS U3
pa3IUYHbIX UCTOYHUKOB (CpeacTBa MaccoBOM MH(OpMaLMU, HAYUYHO-TIOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  IOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKY0 MHGOPMAIIUIO U3 HECKOJIBKUX HUCTOYHUKOB, IPaMOTHO
MCI0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

HanmenoBanue pa3jiesioB 4 TeM
NPOrpamMMbl

buoiorus kak Hayka

JKuble cucTeMBl 1 HX OpraHu3anusa

XUMHUYECKHUH COCTaB U CTPOCHUC KIICTKH

>KI/I3HCI[C$ITC.HBHOCTL KIICTKHU

Pazmuoxenue u HHAUBHUAYAJIBbHOC PA3BUTHC
OpTraHHU3MOB

HacnencrseHHOCTE M U3MEHUYUBOCTD
OpraHnu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OMOTEXHOJIIOTUHN

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

0.5

1.5

JICKTPOHHBIE
(uudgposrie)
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nmoreka [JOK
https://m.edso0.ru/7f41c292

bubmoreka [JOK
https://m.edsoo.ru/7f41c292



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

11 KUIACC

HanmeHnoBaHue pa3/ieioB U TeM

Ne i/

NpOrpamMmbl

1 DBOIIOUOHHASA OUOJIOTHS
BoO3HHUKHOBEHHE U pa3BUTHE KU3HU HA
3emiie

3 Opranu3mbl ¥ OKpy>Karolias cpeaa

4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI

5 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6nunoreka [IOK
https://m.edsoo.ru/7f41cc74

bub6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

buomnorus B cucreme HayK

MeTobl TO3HAHUS KHUBOM
npupobl. [Ipaktudeckas pabora
Ne 1 «Mcnonp30BaHue pa3InyHbIX
METO/IOB IPY U3YUYEHUU
OMOJOrHYECKUX 00BHEKTOBY

buonorundyeckue CHUCTCMBI,
MponecChbl U NX U3YYCHHUC

XUMHAYECKHH cOCTaB KIETKU. Boma
1 MUHEpaJIbHBIE COTH

benku. CoctaB u cTpoeHne OeIKOB

depMeHTH — OHOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpUMepe aMHJIa3bI
WJIM KaTajasbl)»

YriaeBoapl. JInnuasl

KoaunuyecTBO 4acoB

Jlara
Konrpoabnbsie IIpakTnuyeckue
Bcero H3y4YeHHus

padoThI padoThI

1

1 0.5

1

1

1

1 0.5

1

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a

bu6nmmoreka [IOK
https://m.eds00.ru/863e6122

bu6nmmoreka [JOK
https://m.edso00.ru/863e6564

bu6mmoreka [IOK
https://m.edsoo.ru/863e674e

bu6mmoreka [{OK
https://m.edsoo.ru/863e6b72

bub6mmorexa [IOK
https://m.edsoo.ru/863e6b72

bu6mmorexa [IOK
https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

Hyxneunosbie kuciorsl. AT®

I/ICTOpI/IH 1 METOAbI U3YUYCHUA
kneTku. Knerounas TCOpHUA

Knerka xak nenocrtHas KuBas
cucreMa

Ctpoenue 3yKapuoTHYECKON
kieTku. JlabopaTopHas padora Ne 2
«HM3ydenne cTpoeHus KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB 1
OaxkTepuil 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»

OOMeH BeleCcTB WK META00IN3M
dotocunte3. XeMOCHHTES

DHepreTudeckuii o0OMeH

JKU3HEHHBIN UK KIETKH.
Jlenenue kneTku. MuTos.
JlaGopatopHnas pabora Ne 3
«Habmro1enre MUTO3a B KJIETKaX
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKpOIIpEriapaTax»

Buocuures Oenka. Peakuus
MaTPUYHOTO CUHTE3a

Tpancnsnus — 6nocuHTe3 Oenka

0.5

0.5

bub6mmorexa [IOK
https://m.edsoo.ru/863e6d5c

bu6mmorexa [IOK
https://m.edsoo.ru/863e6e88

bu6nuoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e766¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e7c98

bu6nmoreka [IOK
https://m.edsoo.ru/863e7aae

bubmmoreka [JOK
https://m.edsoo.ru/863e7dc4

bubmuoreka [JOK
https://m.edso0.ru/863e796e

bub6mmorexa [IOK
https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18

19

20

21

22

23

24

25

26

Hexknerounsie hopMbl )KU3HH —
BUPYCHI

cDOpMI:I Pa3MHOKCHUS OPpraHn3MOB

Meiios

O0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.
JlaGoparopnast pabota Ne 4
«/3yueHne CTpOECHUS MOJTOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIpenapaTax

NunuBuayansHOE pa3BUTHE
OpraHUu3MOB

I'enetnka — HayKa O
HaCJICACTBCHHOCTH U
U3MCHYHNBOCTH

3aKOHOMEPHOCTH HaclleI0BaHHs
NpU3HAKOB. MOHOTHOpUIHOE
CKpelIMBaHNe

JlurnbpuaHoe CKpelmrBaHue.
3aKOH HE3aBUCUMOIO
HaCJIeJIOBaHMS TPU3HAKOB

CuenjeHHoe HacleJ0BaHue
npu3HakoB. JlaboparopHas padota
No 5 «3yueHune pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIAHOTO

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK
https://m.edso0.ru/863e7f4a

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6

bubnmoreka [JOK
https://m.edsoo.ru/863e8436

bu6nmmoreka [JOK
https://m.eds00.ru/863e86f2

bu6mmorexa [IOK
https://m.edsoo.ru/863e8878

bu6mmorexa [IOK
https://m.edsoo.ru/863e89a4

bu6mmorexa [IOK
https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

CKpEeIIMBaHMs Y APO30(HIIbI HA
TOTOBBIX MUKpOIIpernapaTax»

I'enetuka nona. Hacnenosanue
HpI/I3HaKOB, CHCINNICHHBIX C ITOJIOM

W3menunBocts. Henacnencreennas
U3MEHYMBOCTh. JIabopaTopHas
pabota Ne 6. Uzydenue
MOTU(PUKAITMOHHON H3MEHYHBOCTH,
MOCTPOCHHE BapHAIMOHHOTO Psizia
Y BapUaLlMOHHON KPUBON»
HacnenctBeHHast U3MEHYMBOCTb.
Jlaboparopnas pabota Ne 7.
«AHAIN3 MyTaIUil y IpO30QHUITBI
Ha TOTOBBIX MUKPOIIpErapaTaxy

I'eneTuka uenoBeka

PesepBHEIit ypok. O600IICHHE 10
teme «HacneacTBeHHOCTh 1
HU3MEHYHUBOCTH OPTaHU3MOBY

Cenekius Kak HayKa U IpoIece

MeTobl U JOCTUKEHHUS CENEKLIMU
pacTeHUH U KUBOTHBIX

buotexHonorus kak oTpaciib
MMpONU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

0.5

0.5

bu6nuoreka [JOK
https://m.edso00.ru/863e8c60

bu6nuoreka [JOK
https://m.edsoo.ru/863e8efe

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edso0.ru/863e8d78

bubnuoreka [JOK
https://m.edso0.ru/863e9214

bubmmoreka [JOK
https://m.edso0.ru/863e9214

bub6mmorexa [IOK
https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

Tema ypoka

OBOJIIOLUSA U METOABI €€ U3YUECHUS

Hctopust pa3BuTHs IPEACTABICHUI
00 »3BoJIIOLINN

MuxkposBonronus

[Momynsius Kak dIeMeHTapHast
€MHUIIA BUJA ¥ DBOJTFOITHIH.
Jlabopartopnast pabota Ne 1
«CpaBHeHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPHIO)

JIBroky1ue cuibl (31eMeHTapHbIe
(axTOpBI) IBOITIOIIUH

EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl

Pe3ynbTaThl 3BOIIOIMH:
IpUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BupooOpa3oBanue. JlaboparopHas
pabota Ne 2 «Onucanue
IPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIBHOTO XapaKTepay

Hanpasnenus u nmytu
MaKpOIBOJIIOLUU

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5

Jlara
H3Y4YeHH S

DJIeKTPOHHBbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo0.ru/863ea20e

bu6nuoreka [JOK
https://m.edso00.ru/863e9570

bu6mmoreka [IOK
https://m.edso0.ru/863e9cle

bubnuoreka [JOK
https://m.edso00.ru/863e99c6

bu6nmmoreka [JOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK
https://m.edso0.ru/863e9ed0

bubmmoreka [JOK
https://m.edsoo.ru/863e9fde

bubmuoreka [JOK
https://m.edso0.ru/863e9cle



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

10

11

12

13

14

15

16

17

18

19

20

HeobOpatumocTs 3BOMIONINN

Wcropus xu3Hu Ha 3emiie u
METOABI €€ U3y4eHUs

['umoTe3sl MPOUCXOKACHUS KU3HU
Ha 3emiie

PazButue xu3HM Ha 3emiie 1o 3pam
U Ieproam

OCHOBHBIE 3TalbI 9BOJIIOLINH
PACTUTCIIBHOTO U )KUBOTHOI'O MHpPaA.
[IpakTuueckas pabora Ne 1
«M3y4eHne NCKOMaeMbIX OCTATKOB
pacTeHuil 1 )KUBOTHBIX B
KOJUTEKIIHSIX)

CoBpeMeHHas cucTema
OpPTaHHYECKOTO MHUPA

DBOJIIOLMS YeTTOBEKa
(aHTpOMOreHe3)

JIBuoxyuiue cuibl (pakTopshl)
aHTpOIIOreHe3a

OCHOBHBIE CTaIMH IBOJIOINH
YeoBeKa

UenoBedeckue pachl U MPUPOTHBIC
aJanTaluy 9eI0BeKa

PesepHbIii ypok. O600611eHHE 1O
TeMe « BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie»

DKOJIOTHUs KaK HayKa

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edsoo.ru/863ea48e

bu6nmmoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

bubmuoreka [JOK
https://m.edsoo0.ru/863eaea2



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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Cpenbl 0OMTaHUS U SKOJIOTUIECCKHE
bakTopsI

AlGuotndeckue GpakTopsbI.
JlaGopaTtopnas pa6ota Ne 3.
«Mopdomorudeckrne 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburanusy. JlabopaTtopHas pabora
Ne 4. «BnusiHne cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue akropsl

DKOJIOTHYECKUE XapaKTCPUCTUKH
nonyJsinun. [Ipaktrueckas pabora
Ne 2 «IToncyéTt nIoTHOCTH
MOMYJISILUNA Pa3HbIX BUIOB
pacTeHui»

Coo01recTBa OPraHu3MOB —
OHOLIEHO3
DKOJIOTUYECKUE CUCTEMBI

(9KOCHCTEMBI)

OCHOBHBIC ITOKa3aTeIIN
YKOCHCTEMBI. DKOJIOTHICCKHUE
nupaMuipl. CBOHCTBA HIKOCHCTEM.
Cykueccus

[IpupoaHbIE 3KOCUCTEMBI
AHTPOTIOTEHHBIE IKOCUCTEMBI
Buocdepa — rinobanbHas
JKOCHCTEMA 3eMITH

0.5

0.5

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

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [{OK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edso0.ru/863eb5fa

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIIIECTBOBAHHS
ouocdepsl

YenoseuecTBo B Onocdepe 3emin
Cocy1iecTBOBaHUE TIPUPOJIBI U
4eJI0BEUECTBA

PesepBubriil ypok. O600meHne

teMbl «CooO1iecTBa 1
DKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6mmorexa [IOK
https://m.edsoo.ru/863ebale



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




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






