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HOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mporpaMMmbl MO OHOJIOTUM TEOPETHUECKYI0 OCHOBY [UJIsl OMpPENETCHHs IMOAXOM0B K (HOPMHUPOBAHMIO
conepkaHus yaeOHoro npenmMera «bruonorus» coctaBuwin: KoHnentyanbHbie mooxeHus @I'OC COO o B3auMo00yCIIOBIEHHOCTH
HeJIeH, coiep KaHus, pe3yIbTaTOB O0yUeHUsl U TPeOOBAaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB, TOJIOXKEHUS 00 OOIIUX LEAX U
NPUHIIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI cpeAHero ooiiero oopazoBanus B Poccuiickoit denepanuu, a
TaK)Ke TMOJIOKEHUs1 O crenuduke Ouonoruu, e€ 3HAYCHUH B TMO3HAHUU KUBOM MPUPOJBI U 00ECIeUEHUH CYIIECTBOBAHUS
yesoBeyeckoro obmecta. CoriacHo Ha3BaHHBIM MOJIOKEHUSAM, ONPEEIIEHbl OCHOBHBIE (DYHKIIMH IPOrpaMMBbl IO OMOJIOTUH U €€
CTPYKTYypa.

[Iporpamma mo Ouosiormu Na€T NpeAcTaBlIEHHE O LEeNAX, 00 oOmiell crpaTteruu OO0y4YeHHs, BOCHUTAHUS W PA3BUTHA
oOydaromuxcsi cpefcTBaMu y4deOHOro mpenMera «buonorus», ompenensieT o0s3aTelnbHOE MPEIMETHOE COACpXKaHHUE, €ro
CTPYKTYpPY, pacipeleieHre Mo paslenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BAaTeIbHOCTh M3ydeHHs y4eOHOTO Marepuala C
y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKH 00pa30BaTEIBHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
0oOyJarommxcs.

B mporpamme mo OuosioruH TakKe YYUTHIBAIOTCA TpPeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MpPEAMETHBIM pe3ysibTaTaM 00y4deHus B (OPMUPOBAHMHM OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIBHOM NEATETbHOCTH/Y4eOHBIX
NelcTBUM 00yYarommXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme no 6uoniornn (10—11 kmaccel, 6a30BbIi ypOBEHb) pealiM30BaH MPHUHIMI NPEEMCTBEHHOCTH B U3YYEHUH
Oouonorum, Omarojgaps 4emy B HEW MPOCMATPUBAETCS HANpPaBICHHOCTh HAa pa3BUTHE 3HAHWH, CBI3aHHBIX C (HOPMUPOBAHHEM
€CTECTBEHHO-HAYYHOT'O MHPOBO33PECHHMSI, [ICHHOCTHBIX OPHUEHTAIUNA JTUYHOCTH, DKOJOTHYECKOTO MBIIUICHHUS, MPEICTABICHUH O
3I0pOBOM 0Opa3e >XKU3HH W OEpeKHbIM OTHOLICHHEM K OKpy)Karolied mnpuponHoit cpene. IloaToMy Hapsiay ¢ u3ydeHHEM
0011e0MO0JIOTUYECKUX TEOPHil, a TaKkKe 3HaHUN O CTPOSHHUH KUBBIX CUCTEM Pa3HOTO paHTa U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX
B HUX MPOIIECCOB B MpPOrpamMme Mo OMOJOTUH YAEIEHO BHUMAHUE HUCIIOJIb30BAHUIO MOJyUYEHHBIX 3HAHUI B OBCEIHEBHOM KU3HU
IUTS PEIICHUs TPUKIAIHBIX 3a7a4, B TOM YUCIIe: MPO(UIaKTUKK HACTIEACTBEHHBIX 3a00JIeBaHNI YeIOBEKa, MEIUKO-TeHETUYECKOTO
KOHCYJTBTUPOBaHHUs, 000OCHOBAaHHS SKOJOTHYECKH IIeIECO00pa3HOTO MOBEACHHUS B OKpYXKAMOIIEH MPUPOJHON Cpene, aHalu3a
BJIMSIHUS XO3SIMICTBEHHOM AESTENBHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 9KOCUCTEM. Y CUIICHUE BHUMAHUS
K MPUKIIATHON HANpaBJICHHOCTU y4eOHOro npeamera «bruonorusy mpoAuKTOBaHO HEOOXOAUMOCThIO O0ECIeUeHusl YCIOBUM IS



peIeHusT OAHOW M3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHMOJOTHYECKOro OOpa30BaHMsI, KOTOpas MpeanosiaraeT (GopMupoBaHUE y
00yJaroIMXcsi CIIOCOOHOCTH aaNTUPOBATHCS K N3MEHEHHSAM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeaHero ooOiiero oOpa3oBaHUs 3aHMMAaeT BaxxHoe MecTo. OHa obecreurBaeT (OPMUPOBAHUE Y
oOy4Jaronuxcsi Npe/ICTaBIeHU 0 HAyYHOU KapTUHE MHPA, PaCIIUPAET U 0000IaeT 3HAHUS O KUBOU MPUPOJE, €€ OTINIUTEIBHBIX
pU3HAKaX — YPOBHEBOW OpraHU3AlMK U 3BOJIOLMH, CO3AET YCIOBUS IS TIO3HAHUS 3aKOHOB >KMBOM MPHUPOIbI, (OPMHUPOBAHUS
(YHKIIMOHATLHOW TPAaMOTHOCTH, HABBIKOB 3I0POBOTO U O€30MacHOTO o0pa3a KU3HH, IKOJOTUIECKOTO MBIIUICHHUS, IIEHHOCTHOTO
OTHOIIICHUS K )KUBOU MPUPOJE U YEIIOBEKY.

Bonbiioe 3HavueHWe OMOJIOTHST UMEET TaKXKe JJIsl PEIICHUS BOCIUTATENIbHBIX W Pa3BUBAIONIMX 337a4 CPEIHEro OOIIero
oOpa3zoBaHus, couuaiau3auud oOywaromuxcs. M3ydenwe Ouonoruum oOecrieyuBaeT yclioBUsd Il (DOPMHUPOBAHHUS
MHTEJUICKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX U UH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYPhI, CIIOCOOCTBYET MHTETpAIlUU
OMOJIOTUYECKUX 3HAHWUWA C TPEJICTABICHUAMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YAaCTHOCTH, (PU3UKH, XUMUU U Teorpadum.
Ha3BanHble Mon0KeHUs O TIpeAHa3HAYCHUU Y4eOHOTo npenMeTa «bruonorus» cocTaBuiIM OCHOBY JJisi ONPENETICHUs MOJAX0JA0B K
0TOOPY U CTPYKTYPHUPOBAHUIO €TI0 COJICPKAHUS, MPEICTABICHHOTO B MIPOTpaMMe 10 OUOJIOTHH.

Ot60p conepxkanus yueobHoro npeameta «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C MO3UIUMN KYJIbTYPOCOOOPA3HOTO
MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYUYaOIIUECS JOJIKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAUUMbIC JJIs1 (POpMUPOBaHUS OOIIIEH
KYJbTYpPBI, OINPEICISAIONIME aJIeKBAaTHOE TIOBEJECHHUE YEJIOBEKAa B OKPYXKAIOIIeH MPUPOIHONU Cpene, BOCTPEOOBAaHHLIE B
MOBCETHEBHOM KU3HU U MPAKTUIECKOU AesiTelbHOCTH. Oc000e MECTO B ATOM CHCTEME 3HaHUM 3aHUMAIOT DJIEMEHTHI COJICPKAHUS,
KOTOpBbIE CIy’)KaT OCHOBOW i (OpPMHUpPOBAHUS TIPEJICTABIEHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHMHE MUpa U
IIEHHOCTHBIX OPUEHTAIIUAX JTUYHOCTH, CIIOCOOCTBYIOIIMX T'yMAaHU3aMKA OMOJIOTHYECKOTO0 00pa3oBaHusl.

CTpyKkTypupOBaHUE COACPKAHUS YICOHOTO MaTeprasa B MPOTpaMMe 1O OHMOJIOTHH OCYIIECTBICHO ¢ YYETOM MPUOPUTETHOTO
3HAQYEHUsI 3HAHUN OO0 OTJIWYUTEIBHBIX OCOOCHHOCTSX J>KMBOM MNPUPOABI, O €€ YpOBHEBOW OpraHu3alud W 3BOJIOIUU. B
COOTBETCTBHH C ITUM B CTPYKTYype ydeOHOro npeamera « bruosiorusy BblJeIeHbI CIEAYIONINE COAepKaTeNIbHbIC TUHUM: «bruoorus
Kak Hayka. MeTonbl HayuyHOro no3Hanus», «KieTka kak Ouojornueckas cucteMa», «OpraHu3M Kak OMOJIOTMYECKasl CUCTEMay,
«CucreMa W MHOroo0Opa3ue OpPTraHMYECKOrO0 MHUPa», «IBOJIONUS >KHUBOW TPUPOABD», «IKOCUCTEMBI U TIPUCYIIHE UM
3aKOHOMEPHOCTI.



enp m3yuenuss yueOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIaJeHHE OOYYaIOMIMMUCSA 3HAHUSMHU O
CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3alliy >KUBBIX CUCTEM PA3HOTO paHTa W MpUOOpETeHHE YMEHHM MCIOJIB30BaTh 3THU 3HAHUS
JUI TPaMOTHBIX JEHCTBUI B OTHOLLIEHUN OOBEKTOB KUBOM MPUPOABI M PEIICHUS Pa3IMUHbIX )KU3HEHHBIX TPOOJIEM.

JlocTrkeHue Leau u3ydeHus: yueoHoro npeamera «bronorusp» Ha 6a30BOM ypOBHE 00€CIIE€UMBAETCS PELICHUEM CIIEAYIOLINX
3aja4:

OCBOEHHUE O0YYAIOUTUMHUCS CUCTEMbI 3HAHUI O OMOJIOTMYECKUX TEOPUSX, YICHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX,
npaBuiax, Cay>Kalux OCHOBOM i1 OPMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O METOJIaX HAYYHOTO
MO3HAHUS, CTPOEHUH, MHOTOOOpa3HK U OCOOEHHOCTSX KMBBIX CUCTEM PAa3HOI0 YPOBHS OpraHU3allid, BHIJAIOIINUXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

(dopMupoBaHHE y 00YyYarOIIMUXCS [MO3HABATENbHbBIX, HHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B MpOLECCE aHaIn3a
JaHHBIX O MYTAX Pa3BUTHs B OMOJIOTMHM HAyUYHBIX B3IJISA0B, UAEH U MOAXOJOB K MU3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOrO ypPOBHS
OpraHu3alNy;

CTAaHOBJICHHE Yy OOydYarommxcsd oOIel KylabTypbl, (DYHKIMOHAIBHOM TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH U
OLICHUBATh SIBJICHUS OKPY>KAIOIIEr0 MHUpa >KUBOM MPUPOJbl HA OCHOBAHWM 3HAHWW M ONBITA, MOJYYEHHBIX MPU H3yYECHUU
OMoJI0rNy;

dbopMupoBaHre Yy OOydYarOUIMXCS YMEHHH WUIIOCTPUPOBATh 3HAYEHHWE OWOJOTHUECKUX 3HAHUW B MPAKTUUECKOM
JESITeIbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI YEJIIOBEKOM JKMBOM MPUPOAbI, HEOOXOIUMOCTH OEpexHOro
OTHOIIICHHUS K HEH, COOJIIOIEHUSI ITUUECKUX HOPM MPHU MPOBEACHUN OMOJIOTHYECKUX UCCIIEIOBAHUI;

OCO3HaHWE ILIEHHOCTH OHMOJOTMYECKHX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJOTHYECKOW KYyNIbTYphl, i1 (OPMUPOBAHUSA
Hay4YHOT'0 MUPOBO33pPEHUS;

MpUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUI B MOBCETHEBHOM KM3HU JIJIs1 OLIEHKU MOCIEACTBUN CBOEH NIEATEIbHOCTH 1O
OTHOIIICHUIO K OKPYKaIOIIeH cpejie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHUE U COOJIOJIEHHE Mep MPODUIAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obuero oopazoBanus «buonorus», usyyaemas Ha 6a30BOM ypOBHE, SIBISIETCS 00sI3aTENIbHBIM YUYEOHBIM
MpeIMETOM, BXOSALINM B COCTaB MPeAMETHOM 00nacTu «EcTecTBEeHHO-HAayUHbIE TPEAMETHI.

Jnia u3ydenust Ononoruu Ha 6a30BOM ypOBHE cpeiHero o0uiero oopasoanust oTBoautcs 68 yacos: B 10 kinacce — 34 yaca (1
yac B Heento0), B 11 kinacce — 34 yaca (1 gac B Heiemo).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMM, TEXHUYECKUMU U JAPYTMMH €CTECTBEHHBIMH HayKamH,
bunocodueil, ITUKON, 3CTETUKOMN U mpaBoM. Posb 6uonorun B GopMUPOBAHUN COBPEMEHHOM HaydyHOUW KapTHHBI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeTtonbl MO3HaHUS )KUBOW NPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHHE, KIacCU(PUKALIHS, MOJIETUPOBAHHE,
CTaTUCTHYECKasi 00paboTKa JaHHBIX).

JlemoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «cronb3oBaHue pa3IMUHbIX METOJOB MPHU U3YyUYEHUN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JXKusble cucteMbl (OMOCUCTEMBI) KaK TIpeIMET n3ydeHus: Onosorun. OTIUYHE KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMocHucTeM U WX pazHOOOpasue. YPOBHHM OpraHM3allid OMOCHCTEM: MOJICKYJISIPHBINM, KIIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, YIKOCUCTEMHBIN (OMOTe0IIEeHOTUUECKHIT ), OMOChEpHBIN.

JdeMoHcTpanuu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE MTPU3HAKH KM3HW», « Y POBHU OPTaHU3ALUHN KUBOM IPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUECKHUI COCTaB KJIETKU. XUMUYECKHE AIEMEHTBI: MaKPO3JIEMEHThI, MUKPOAJIEMEHThI. Bojia 1 MUHepabHbIE BEIIECTBA.

DYHKIMY BOABI 1 MUHEPAIBHBIX BEIIECTB B KJeTke. [lognepxanue ocMoTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue 6enkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHnMble 1 3aMEHUMBbIE aMUHOKHCIIOTHI.
AMHWHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJIEKYJbI (TIEpBUYHASI, BTOPUYHAS, TPETHYHAS W UYETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. buonornueckue QyHKIMU OEIKOB.



®depMeHThl — Ouojoruueckue karanuzatopbl. CTpoeHue (epMmMeHTa: aKTHUBHBIM LIEHTp, cyOcTpaTHas crneuu(puuHOCTb.
Kodepmentsl. Butamunsl. Otnuunst epMEeHTOB OT HEOPTaHUUYECKUX KaTaaln3aTOPOB.

VYrneBoabl: MOHOcaxapuipl (TJIH0KO3a, pubo3a M Je30Kcupu0o03a), Aucaxapuisl (caxaposa, JIaKTo3a) W IOJIMCAXapHIbl
(xpaxmai, IJIMKOTeH, LeJUTI0J03a). buonornueckue GyHKIUU YIIIeBOJOB.

Jlununel: tpurauuepuasl, gochomunuasl, crepounsl. ['mapodunsHo-ruapodoOHbIe cBoiicTBa. buonoruueckue ¢QyHKIUHN
mununoB. CpaBHEHHE YTIEBOI0OB, OETKOB U TUMUA0B KaK HCTOYHUKOB SHEPTHUH.

Hyxneunoseie kucnotsl: JJHK n PHK. Hykneotuasl — MoHOMeEpbl HYKJIEMHOBBIX KuciaoT. Ctpoenue n ¢pynkuuu JIHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u GpyHKUIUU.

Huronorus — Hayka o kietke. Kiierounas Teopusi — npuMep B3auMOJECUCTBUS UK U (PAKTOB B HAYYHOM MO3HAHUU. MeTo1bI
M3YUYCHHUS KIICTKHU.

Knetka kak nemnoctHast >xuBasi cucrema. O0Ire MpU3HaKy KIETOK: 3aMKHYTas HapyxkHas MeMOpana, moisiekynbl JIHK kak
reHETUYECKUH anmnapaT, CucTeMa CHHTe3a Oelka.

Tunel KJIETOK: dyKapuoTHuecKass M npokapuotruyeckas. OCoOCHHOCTH CTPOECHMSI MPOKApPHUOTUYECKON KieTKH. Kietounas
cTeHka O0aktepuid. CTpoeHHE 2YKapUOTHIECKON KJIeTKU. OCHOBHBIC OTJINYMS PACTUTEILHOMN, ’KUBOTHON U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAs CTEHKAa, TJIMKOKAIMKC, X (yHkuuu. [lnazmarnueckas memOpana, eé
cBoiictBa u (QyHkuuu. Luronnazma u e€ opraHounapl. OgHomemOpanHble opraHouabl kietku: OIIC, anmapat [Nonbmxw,
I130CcoMBI. [1071yaBTOHOMHBIE OpraHOUABI KIETKU: MUTOXOHIPUH, I1acTUabl. [IponcxoxneHne MUTOXOHAPUN U IUTacTUA. Buasl
mwiactug. HemeMOpaHHble OpraHoubl KJIETKH: PUOOCOMBI, KJIETOUHBIM LEHTpP, LEHTPUOIH, PECHUYKH, KTYTUKH. DyHKIUU
OpPraHOMIO0B KJIETKU. BKitoueHus.

Snpo — perynaropHblii ueHTp kieTku. CTpoeHue sapa: saepHas o000J0uYKa, KapuoIlula3Ma, XPOMAaTHH, SAPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdeMoHcTpauu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneitnen, P. Bupxos, dx. Yorcon, @. Kpuk, M. Yuikuuc, P. ®pankius,
K. M. bap.

Huarpammel: «PacnpeneneHne XMMUYECKUX AJIEMEHTOB B HEXXUBOU NpUpoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B
KUBOU IIPUPOLEN.



Tabmuubl n cxemsl: «llepmoanueckass TabIMIA XUMUYECKHX 3JEMEHTOB», «CTpPOEHHE MOJIEKYJbl BOAbD», «bHOCHHTE3
oenka», «Ctpoenue Moisekymbl Oenkay, «Ctpoenue dpepmenta», «Hyknennossie kucnoTsl. JJHK», «Ctpoenne monekynsr ATO»,
«CTpoeHue HyKapuOTHYECKOW KIETKN», «CTpPOEHHE JKUBOTHOM KIETKW», «CTpOEHUE PACTUTENBHON KiIETKH», «CTpoeHue
NPOKAPUOTUYECKON KIIETKINY», « CTpOEHUE sapa KIETKN», «YTIEBOABDY, «JIUIUABD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpyIOBaHWE [IJIsi MPOBEACHHUS HAOMIOACHUM, W3MEpPEHUN, SKCIEPUMEHTOB,
MUKPOIPENapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JlaGopartopnas padota Ne 1. «3ydyeHre kaTaIuTUYECKOM aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMuUjIa3bl MU KaTaias3bl)y.

Jlaboparopnas padota Ne 2. «3yyeHue cTpoeHUs KJIETOK PAaCTEHUM, )KUBOTHBIX U OAKTEpPHUH MOJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpENapaTax U UX ONUCAHUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BelecTB, WM MEeTab0IM3M. ACCUMIIISITUS (TUTACTHYECKUM OOMEH) M TUCCUMIIIAINS (SHEpreTHYeCcKuii 0OMEH) — JIBe
CTOPOHBI €IUHOTO Tpolecca MeTadonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPTHH B IOHUMAHUK METa00IM3Ma.

Tunel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Ponb (pepmMeHTOB B 00MEHE BEIECTB U MPEBPALLEHUN YHEPTUU B
KJIETKE.

®dotocunte3. CBeToBasi u TeMHOBas ¢da3bl poTocuHTe3a. Peakiuu gotocuntesa. IHPekTUBHOCT, POTOCUHTE3A. 3HAUCHUE
doTocuHTe3a IS KU3HU Ha 3emuie. BriusiHue ycnoBuit cpenbl Ha (POTOCHHTE3 U CHOCOOBI MOBBILICHUS €r0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUU.

XemocrHTe3. XeMOCHHTE3UPYIoIe OaKTepuu. 3HaUYCHUE XeMOCHUHTE3a JIJIs )KU3HU Ha 3eMIie.

DOHepreTudeckuii oOMeH B KieTke. PaciuernsieHue BemiecTB, BbIACIECHHE U aKKyMYJIHPOBAaHHE SHEPTUU B KJIETKE. DTaIbl
sHepreruyeckoro oOmeHa. [nmkomu3. bpoxenue u ero Buabl. KucinopoaHoe OKHCIEHHE, WIA KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEeKTUBHOCTh FIHEPTETUUECKOTO OOMEHA.

Peaknuu matpuuHoro cunresa. I'enernueckass unpopmauus u JHK. Peanuzauus renernyeckod mHdopmManuu B KIIETKE.
['enetnueckuit ko M ero cBoictBa. Tpanckpumims — marpuudblii cuHTe3 PHK. Tpancnsmmst — OuocuuTe3 Oenmka. DTarmbl
Tpancisiuuu. Konupoanue aMmuHOKUCIOT. Posib pubocom B Omocunrtese Genka.

Hexnetounsie gopmbl xxu3nu — Bupychl. Mctopust otkpeitus BupycoB (. WM. MBanoBckwuif). OcoOEHHOCTH CTPOCHHUS U
KU3HEHHOTO IMKJIa BUpycoB. bakrepmodaru. bomnesHu pacreHuil, )KMBOTHBIX M YEJIOBEKa, BBI3bIBAEMbIE BUpycamu. Bupyc



nuMmmyHoaeduiuta yenoBeka (BIY) — Bo3oyaurens CITINla. OOpaTHas TpaHCKPHUIIIKA, peBepTa3a U uHTerpasa. [Ipodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunbl nutanus», «Metabomuzm», «MUTOXOHAPUSDY, «IDHEPreTUUECKUN O0OMEeH», «XIIOPOILIacT,
«Dotocunte3», «Ctpoenne JJHK», «Ctpoenue u pyHKImoHnpoBaHue reHay, «Cunres 6enka», «I enetTuueckuii koa», «Bupycs»,
«bakrepuodarm», «Ctpoenue u xxu3HeHHbIN HuKI BUpyca CIIN/Ia, 6akrepuodara», «Pemmukarmus JTHK».

O6opynoBanue: monenu-ammiukanuu «Yasoenue JIHK u Ttpanckpunumsy, «buocunrte3 Oenka», «CTpoeHHE KIETKWY,
Mozenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHEe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uKI, WIM XKU3HEHHBIM UK KieTku. WuTepdaza u murtos. I[lporecchl, mnporekaromue B uHTEpdase.
Pernmukanus — peakuust matpuunoro cunre3a [JHK. Ctpoenune xpomocom. XpoMocoMHBINH HAOOp — KapHOTHUIL. JIUTIIOUIHBIN U
rarjoOuJIHBIA XPOMOCOMHBIE HAOOphl. XpomaTuibl. [{UTOIOTHMYECKHE OCHOBBI Pa3MHOXKEHUS U WHIWBUAYAIBHOTO Pa3BUTHUS
OpPTaHHU3MOB.

Jenenne knetku — muto3. Ctaguu muto3a. [Iporeccsl, npoucxoasnme Ha pa3HbIX CTAAUSAX MUTO3a. bruonoruueckuii cMbIC
MHTO3a.

[Iporpammupyemast rubesb KJIETKH — aromnTo3.

@dopMbI pa3MHOKEHHUSI OpPTaHU3MOB: O€Croioe U MoJIoBoe. Buapl 6€cmoioro pa3MHOKEHHS: JEJIeHHE HAIBOE, MOYKOBAaHUE
OJIHO- U MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE, BET€TAaTUBHOE pa3MHOXKEeHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE OPTaHU3MOB, €T0
3HAYEHHE JJIsI CEJICKIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Ctaguu menosa. [Ipoueccsl, npoucxoadiime Ha craausax Meiosa. [loegenne xpomocom B Meio3e. KpoccuHrosep.
buonornueckuit CMbICII ¥ 3HaAYCHUE MEHO03a.

['ameTtorenes — mporecc 00pa3oBaHUsS TMOJOBBIX KJIETOK y JKUBOTHBIX. [lOJIOBBIE »Kene3bl: CEMEHHUKH U SIMYHUKHU.
OOpazoBanue M pa3BUTHE MOJIOBBIX KJIETOK — rameT (CrepMaTo30uj, sMIeKiIeTka) — crepMaToreHe3 u oBorenes. OCoOEHHOCTH
CTPOEHUS AULIEKIETOK U criepMaro3ouaoB. Omioaorsopenue. [lapreHorenes.



NuauBuayanbHOe pa3BuTHE (OHTOTE€HE3). DMOPHOHAIBFHOE pa3BUTHE (IMOpHOreHe3). DTamnbl SMOPUOHANBHOTO Pa3BUTHUS Y
MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE, TacTpysius, opraHoreHes. [locramOpuonansHoe pa3Butue. TUIBI MOCTIMOPHOHATBHOTO
pPa3BUTHS: MpsAMOE, HEMpsAMoe (JUYMHOYHOE). BnusHue cpelbl Ha pa3BUTHUE OPraHU3MOB, (AKTOpPbI, CIIOCOOHBIE BHI3BIBATH
BpPOKAEHHBIE YPOACTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTAIMHM PA3BUTHSL.

JlemoHcTpanuu:

Tabmuubl m cxeMmbl: «®DOpMbI Pa3MHOXKEHHUS OPraHu3MoB», «JIBOITHOE OIUIOAOTBOPEHUE Yy I[BETKOBBIX PAaCTEHUII»,
«BeretaTuBHOE pa3MHOKEHHE pacTeHui», «JleneHne kierku OakTepuil», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
XpoMocoMbly, «Kitertounslii ukm», «Permukanus [JTHKY, «Muto3zy», «Meio3y», «lIpsamoe n HenpsiMoe pazButue», «l'ametorenes y
MJIEKOITMTAOIINX U Y€JI0BEKa», « OCHOBHBIE CTaJIMM OHTOTCHE3a).

ObopynoBaHue: MUKPOCKOI, MUKporpenapatsl «CrepMaTo30U/Ibl MIIEKOIUTAIOMIET0», «SIHIEeKIeTKa MIEKOMUTAIOIIEr Oy,
«KaproknHe3 B KIETKax KOpellKa JyKa», MarHuTHas MoJeib-ammmkanus «Jlemenne xietkuw», moaens JIHK, moxpens
MeTadazHoil XpOMOCOMBI.

JlabopaTopHbie U NpakTHYECKHE PA0OTHI:

Jlabopartopnas padota Ne 3. «HabnroneHre MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

Jlaboparopnas padota Ne 4. «3ydueHue cTpoeHus MOJOBBIX KIETOK HA TOTOBBIX MUKpOIpEnapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3BUTHS F€HETUKH. PoJib IUTONOIMM M SMOPUOJIOTUN B CTAHOBJIEHUU T'€HETHUKH.
Bxrag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTOAbl TCHETUKHU (THOPUI0JIOTHYECKIH, IUTOTCHETUYECKHH,
MOJIEKYJIIPHO-T€HEeTUYECKH). OCHOBHBIE TE€HETHYECKHE IMOHATUA. [ eHeTndyeckas CUMBOJMKA, HCIOJb3yeMas B CXEMax
CKPEILIMBAHUM.

3aKOHOMEPHOCTH HAacCJIeI0BaHUsI MPU3HAKOB, ycTaHOBIeHHble ['. MeHnaenem. MoHOTMOpUIHOE CKpellMBaHUE. 3aKOH
eAMHO-00pa3usi TUOPUAOB MepBOro nokosenus. [lpaBuiio 1OMUHUPOBaHUSA. 3aKOH pacUIEIVICHUs] TPU3HAKOB. | MIIOTE3a YUCTOTHI
ramer. [lonHOe ¥ HENOJIHOEe TOMUHHUPOBAHHUE.

JurnbpuaHoe ckpeuBaHue. 3aKOH HE3aBHUCHMOIO HACJIEIOBaHHs IMpU3HAKOB. LlUTOreHeTnyeckue OCHOBBI AUTHOPUIHOTO
CKpeUIMBaHus. AHaIM3MUpYIoLee CKpelmuBaHue. Vcrnonb30BaHne aHATM3UPYIOLIErO CKPEIIUBAHUS JJIA ONPEICICHHUS TeHOTUIA
ocoou.



CuerieHHOe HacnefoBaHue mpu3HakoB. PaGora T. Moprana mo cuemjeHHOMY Haciel0BaHHIO TeHOB. HapymieHnue
CLEIUICHUS T'€HOB B PE3yJIbTAT€ KPOCCUHTOBEPA.

XpOMOCOMHas TE€OpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAEIICHUE 110a. AYyTOCOMBI M MOJIOBBIE XPOMOCOMBI. I OMOTaMEeTHBIE U TE€TEPOraMeTHBIC
opranu3mbl. HaciienoBanvue npu3HaKkoB, CHEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BHabl W3MEHUMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHasd. Poiib cpenpl B HEHACIEICTBEHHOU
M3MEHYMBOCTH. XAPAKTEPUCTHKA MOAM(PUKALMOHHON M3MEHUMBOCTU. BapuanuoHHBIN psin v BapualMoHHas KpuBas. Hopma
peakiuu mpu3zHaka. KojnuecTBEHHbIE M KauyeCTBEHHbIE NPU3HAKM W WX HopMa peakiuu. CBoiCTBa MOIU(PUKAIIMOHHOM
W3MEHYMBOCTH.

HacnenctBenHasi, WM T€HOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATHMBHAsS M3MEHYMBOCTh. Melo3 W MOJOBOM Mpoiecc —
OCHOBa KOMOMHATHMBHOM H3MEHYMBOCTH. MyTallMOHHAs HW3MEHYMBOCTh. Kiaccudukaius MyTaluii: TeHHbIE, XPOMOCOMHBIC,
reHomMHbele. YacTtoTa W npuuMHBI MyTauui. MyTareHHble (QakTophl. 3aKOH TOMOJIOTMYECKHX PsSJIOB B HACJICIACTBEHHOU
n3MmeHunBocty H. 1. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka denoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKH YEJIOBEKA: T€HEAJIOTMYECKUM, OJU3HEIOBBIH,
LUTOTE€HETUYECKUM, OMOXMMHUYECKUN, MOJIEKYJIApHO-TeHeTHUecKuil. COBpEMEHHOE ONpeNeJIeHUe T'€HOTUIA: MOJHOT€HOMHOE
CEKBEHHPOBAHKE, T€HOTUITUPOBAaHKE, B TOM uHcie ¢ momonisio I111P-ananu3a. HacnencTtBenHble 3a001€BaHMS YEIIOBEKA: TCHHBIC
0ome3HH, OO0JIE3HU C HACIEACTBEHHOM MPEIpacnoyiOKEHHOCThIO, XPOMOCOMHBbIE OoJe3nn. ComMaTH4eCKue ¥ TEeHEpaTHUBHBIC
myTaruu. CTBOJIOBBIC KJIETKH. [IpUHIUIBI 310pOBOTO 00pasa >KW3HH, MUATHOCTHKHU, MPO(OUIAKTUKY U JICUCHUS T€HETUYCCKUX
Oomne3Heil. MenuKo-reHeTHYeCKOe KOHCYJIBTHPOBAHUE. 3HAYCHUE MEIUIIMHCKOW TEHETUKH B TPEIOTBPAIICHUH U JICUCHHUH
F€HETUYECKUX 3a00JICBaHUN YeJIOBEKa.

JdeMoHcTpauu:

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

Tabmuubr 1 cxembl: «MOHOTMOPHIIHOE CKpEIIMBAHWE U €r0 IMTOTCHETHYECKas OCHOBA», «3aKOH pACIICIJICHUS U €ro
[IUTOTCHETUYECKasi OCHOBAY, «3aKOH YUCTOTHI raMeTy, «Jlurnbpuanoe ckpemmBanuey, « [ {utonornaeckue 0CHOBBI TUTHOPUTHOTO
CKpemuBanus», «Menos», «B3auMoIeNCTBUE alIETbHBIX T'€HOBY», «l €HETHYECKHE KapThl PACTCHUM, KUBOTHBIX W YEIIOBEKA,
«I'eHeTnka momna», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CIEIJIEHHOTO C mojiom», «KapuoTumbl yenoBeKa U KUBOTHBIX», «Bumsl



U3MEHYMBOCTH», «MoaudukanvonHas W3MEHUYHBOCTHY, «HaciaemoBanme pesyc-dakropa», «['€HeTHMKa TPy KPOBWY,
«MyTalmoHHas U3MEHUYUBOCThY.

O6opynoBanue: Mojenu-anuivkainuu «MoHorubpuaHoe ckpenmBanue», «HemomHoe aoMuHHupoBaHUE», «JlurnbpumHoe
ckpeniuBanuey, «llepekpéct XpoMocom», MUKPOCKON U MuUKpompenapat «pozoduna» (Hopma, MyTanuu (HOpMbl KPbUILEB U
OKpackH Tena), repoapuii «['opox moceBHON.

JlaGopaTopHble 1 NpaKTUYeCKHE PadOThI:

JIabopaTtopHas padota Ne 5. «/3ydeHue pe3yJbTaTOB MOHOTMOPHUIHOTO M AUTHUOPUAHOIO CKpPEHIMBaHUA Y Ip030(QuUiIbl Ha
TOTOBBIX MUKpOTMpenapaTax.

JlabopatopHass pabora Ne 6. «M3ydyeHue Moau(puKalMOHHON HW3MEHUYMBOCTH, IOCTPOCHHME BApUAIIMOHHOTO psga MU
BapUALIMOHHOU KPUBON».

JlabopatopHas pabota Ne 7. «AHaNU3 MyTaluii y 1po30¢Guibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupss Kak HaykKa M Ipouecc. 3apOXKICHHWE celeKuuu U aoMmectukanusa. Yuenue H. M. BaBwioBa o nenrtpax
MPOUCXOXKJCHUSI U MHOTO00pa3us KyJIbTYpHBIX pacTeHuil. [[eHTphl MPOUCXOXKIEHUSI JOMAIIHUX KUBOTHBIX. CopT, mopoja,
IITAMM.

CoBpeMeHHbIE METOJIbI CEJNICKIIMU. MacCOBBI U WHIUBUIYAIbHBIA OTOOPHI B CENEKIMH PACTEHUW W KUBOTHBIX. OrieHKa
IKCcTephepa. bamskopoacTBeHHOE CcKpernuBanue — MHOpUAWHT. Yuctas nuHusA. CKpenuBaHWE YHMCTBHIX JUHUHN. ['eTeposuc, wim
rubpuaHas cuna. HepoactBenHoe ckpemmBanue — aytOopuauHr. OtnanéHHas ruOpuausanus u e€ ycrexu. VckyccTBeHHbIN
MyTareHe3 v NoJIy4eHue MOMUIUIONI0B. JIoCTHKEHUS CeNIEeKIIMN PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus kak oTpacib Mpou3BOACTBA. [ eHHas WHKeHepus. DTanbl co3aanus pekomOnHantHo JIHK u TpancreHHbIx
opranu3MoB. Kierounass umxeHepus. Kierounble KynbTypbl. MHUKpPOKJIOHAJIBHOE pa3MHOXKE€HHE pacTeHui. KinoHupoBaHue
BBICOKOTIPOAYKTHUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE M 3THYecKue mnpoosiembl. MO — reHeTnuecku
MOAUGUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. iBanos.



Tabmuubl 1 cxeMbl: kKapTa «L{eHTppl MPOUCXOXKAEHUS U MHOrooOpasusl KyJbTypHBIX pacTeHui», «llopoasl moMamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanénHas rudpuauzauus», «Pabotel akagemuka M. @. lBaHOBay,
«ITonmumnonnusy», «O0bEKTHl OMOTEXHOJIOTHUNY, «KJIeTOUHbIE KyNbTYpPhl U KIIOHMpOBaHHE», « KOHCTpynpoBaHHE U IEPEHOC T'E€HOB,
XpPOMOCOM.

O6opynoBanue: MyJSDKM IUIOAOB M KOPHEIUIONOB JUKUX (GOpM U KYyJbTYpHBIX COPTOB pacTeHHUW, repOapuii
«CenbCKOX035IMCTBEHHBIE PACTEHUSD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOBI U TIOCTHKEHHSI CEJIEKIIUU PACTEHHUM U )KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAaHLUIO, INIEMEHHYIO
(bepMy, COPTOUCIIBITATENbHBIN YU4aCTOK, B TEIUIMYHOE XO35HCTBO, JJA0OPATOPHUIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoIOLMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HMKHOBEHHUS 3BOJIOLMOHHON TEOpUU. ODBOJIOLMOHHASA Teopuss U €€ MecTo B Ouosoruu. BrusHue
ABOJIIOLIMOHHOM TEOPHUH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa 3BoOJOLMH. [lasieoHTONIOrMUECKHE: TOCIENOBATEIBHOCTh TOSIBICHHUS BHUJIOB B MaJIEOHTOJOTHMYECKOU
JIETOTHCH, TIepeXxoHbie popMbl. buoreorpaduueckue: cxoacTBo U paznudue GpayH u (HIop MaTepuKoB U OCTPOBOB.

DOMOpHOIOrHMUYECKHEe: CXOACTBA M pa3iuuus AMOPHOHOB pa3HbIX BUIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIE, AHAJOTUYHbBIE, PYJUMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHH3MOB
HACJIEICTBEHHOCTH ¥ OCHOBHBIX META0OJUYECKUX MyTel Yy BCEX OPTaHNU3MOB.

OpomonnonHas teopust Y. Jlapeuna. [Ipennocsuiki BOSHUKHOBEHUS apBUHU3MA. J[BMXKYIME CHUIIBI SBOJIOLUU BUAOB IO
HapBuHy (u30bITOYHOE pa3MHOXKEHHME TP OrPAHUYEHHOCTH PECypCcoB, HeonpeaenéHHas HW3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosronus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JIBmokymire cuibl ((hakTopbl) 3BOMNIOIMHM BUIOB B Ipupoje. MyTallMOHHBIA MpolecC U KOMOMHATHBHAs M3MEHUHUBOCTD.
[TomynsiiiOHHBIE BOJHBI U ipeiid reHoB. V30511 1 MUTpanus.

EctecTBeHHBII 0TOOP — HanpassioLuil GpakTop 3Bosounn. opMbl €CTECTBEHHOTO 0TOOpA.



[IprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BOMIONUH. [IpuMepsl mpucnocoOiaeHnit y opraHu3MoB. ApoMop(o3sl U
UIMO-aJanTaluu.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOPMBI BU1000pa30BaHUs: Teorpapuieckoe, SKOJIOTHYECKOE.

MakponsBosnorusi. @opMbl 3BOJIIOLIMK:  (UIIETHYECKasi, AUBEPreHTHas, KOHBEpreHTHas, mnapajienbHas. HeoOpaTumocTb
HBOJTIOIUH.

[IpoucxoxneHne OT HeceUuaIn3upOBaHHbIX NpeKoB. [Iporpeccupyromas cnenuanu3anus. AganTuBHAs paidalys.

JlemoHcTpanuu:

[Toprpetsr: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckui, K. M. bap, O. I'ekkens, @. Mromrep, A. H.
CeBep1oB.

Tabnuibl u cxembl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3eMJie», «3apOIbIIN MO3BOHOYHBIX KUBOTHBIX», K APXEONTEPUKCH,
«Dopmbl 60pBHOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY, «MHOTrO0Opasue cCopToB pacTeHui», «MHOroobpasue mopon
KUBOTHBIX», «[lomymsiuny», «MyTallMOHHAasT U3MEHYUBOCTBY, «ApomMopdossdy, «Unuoamantamumn», «OOmas aereHepanus,
«JIBmxymue cuiabsl sBoionuny, «Kapra-cxema wapmpyrta nytemectBus Y. JlapBunay», «bopbba 3a cyliecTBOBaHHEY,
«IIpucnocobsieHHOCTh OpraHu3MoBy, «I'eorpaduueckoe BU1000pa3zoBaHuey, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpPACKH, HAOOp IJIOJOB U ceMsiH, Koiekius «IIpumepsl
3AIUTHBIX NPHUCIOCOOJICHUH Yy >KUBOTHBIX», MOJeIb «OCHOBHBIE HANpaBJICHUS 3BONIOLUNY», 00bEMHas Mmonaenb «CTpoeHue
TOJIOBHOT'O MO3Tra TO3BOHOYHBIX).

buoreorpaduueckas kapta mupa, KoJuleKius «@DOpMbl COXPAaHHOCTH HMCKOTAEMBIX >XUBOTHBIX W PACTCHUI», MOJENb
anmmukanus «Ilepekpéct xpomocom», BiaxkHble mpenapaThl «Pa3BuThe HacekoMoro», «Pa3BUTHE IATYIIKW», MUKPOIpEnapar
«/Ipo3oduna» (Hopma, myTamnuu (GOpMbI KPbUTEEB U OKPACKH TETIA).

JlabopaTopHble U NpaKkTHYECKHE PadOTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

JIabopatopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHbI€ MPEJCTABICHUS O 3apOXKIEHUU XU3HU. HayuHble rUnmoTe3bl BO3HUKHOBEHHUS >KU3HHM Ha 3emile: aOuoreHe3 u
naHcrepMus. XUMHUYECKash 3BOJIONMsI. AOMOTEHHBIN CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKUX. JKCIEPUMEHTAILHOE
MOATBEPKIEHNE XUMUYECKOUN IBOFOIMN. HadanbHbie sTanbl Ononorudeckoit sBosonun. [ unoreza PHK-mupa. ®opmupoBanue



MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKICTKH. [lepBbie KIETKHM W WX 3BOMONHUS. DOpPMUPOBAHHE OCHOBHBIX TPYII
YKUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emiie mo 3pam U nepuomaM. Karapxeil. Apxeiickas u nporepo3oiickas 3psl. Ilaneo3oiickas spa u eé
NepUO/Ibl: KEMOPUNUCKUHN, OPJIOBUKCKHUM, CHUTYPUHCKHUH, T€BOHCKUIN, KAMEHHOYTOJIbHBIHN, IEPMCKUM.

Me3o3o0Kickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBBINM, AHTPONOT€HOBBIH.

XapakTepuCcTUKa KJIMMaTa U Fe0JIOTHYECKUX MporeccoB. OCHOBHBIE ATaIlbl YBOJIIOLMHU PACTUTEIBHOTO U )KUBOTHOTO MHpA.
ApomMopdo3bl y pacTeHul U KUBOTHBIX. [losiBIIeHNE, paclIBET U BEIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

CucreMa OpraHM4eCKOro MUpPA Kak OTPaXEHUE dBOIONUU. OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMA YeTIOBEeKa. AHTPOMOJIOTHUS KaK HayKa. Pa3BuTHe npeacTaBieHuil 0 MPOUCX0XKICHUYU YenoBeKka. MeToIbl n3y4eHUs
anTponorene3a. CxoACTBa U pa3IMuus YEJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxymue cuibl (pakTopsl) aHTpomnoreHe3a. HacneacTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM OTOOpP. OOIIECTBEHHBIM
o0pa3 *U3HH, U3TOTOBIICHUE OPYIUH TpyAa, MBIIIUICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU BOJIOIMU YEJIIOBEKA: aBCTPAIONUTEKH, UenoBek yMmenblid, YenoBek npsmoxoasumi, HYemoBek
HeaHJepTaIbcKuil, YenoBek pasyMHbid. Haxoqku MCKOMaeMbIX OCTAaTKOB, BpEeMsl CYLIECTBOBAaHMS, 00JAacCThb PACHpPOCTPAHECHMS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME pAChl: €BpOIMEOUIHAs (€Bpa3uiicKas), HErpO-aBCTpalIouIHasl (IKBATOpHAIIbHAS),
MOHTOJION/IHAsA (a3uaTcKo-aMepuKaHcKkas). UepTbl NpUCIIOCOOIEHHOCTH TMPEACTABUTEICH YEIOBEUECKHMX pac K YCIOBHIM
cyumiectBoBanus. EqnHCTBO yenoBeueckux pac. Kpurnka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuupl n cxembl: «Bo3nukHoBeHne ConHEYHON cucTeMbl», «Pa3BuTre opraHndeckoro mMupay, «PacturenbHas KieTkay,
«KuBotHass xierka», «lIpokapuornueckas kietka», «COBpEeMEHHass CHCTEMA OpPraHMYecKoro wmmupa», «CpaBHEHHE
AHATOMHYECKUX YEpPT CTPOCHUS YETIOBEKA M YeIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIC MECTa MAJICOHTOJIOTHUYECKUX HAaXOJOK
IIPEKOB COBPEMEHHOI'O YEJIOBEKA», «JlpeBHenmmne moan», «/lpesHue monn», «llepBpie cOBpeMeHHbIE TI0aAN», «YemoBeueckue
pace.



ObopynoBanne: Mmymspku «lIpoucxokneHrne denoBeka» (OIOCTBI aBCTPATONUTEKAa, MHUTEKAHTPOINA, HEaHAEepTalblia,
KPOMaHbOHIIA), CIENKHA WU W300paXeHHs KaMEHHBIX OpYAHM MEepBOOBITHOTO 4YeloBeKa (KaMHHU-YOMIEpHl, pyOmia, ckpebia),
reOXPOHOJIOrHYecKas Ta0InIa, KOJUIEKIUS «POpMbI COXPAaHHOCTU MCKOIMAEMbIX KMBOTHBIX M PACTEHUN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «3yueHne HCKONMAEMbIX OCTATKOB PACTEHUM U dKUBOTHBIX B KOJUICKIIUSIX).

DKckypceus «IBOIOLUSA OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUYHbIN WM KPaeBEAUECKUN My3€el).

Tema 3. OpranusMbl 4 OKpy:KawIIas cpeaa.

OKoynorus Kak Hayka. 3aJadyd M pas3fesbl dKOJOTMM. MeToabl 3KOJOTMYECKMX MCCIENOBAaHUU. ODKOJIOTUYECKOE
MHPOBO33PEHUE COBPEMEHHOI'O YEIIOBEKA.

Cpenbl 0OuTaHMs OpraHU3MOB: BOJIHAsI, HA3€MHO-BO3/1yIlIHAsl, TOYBEHHAs, BHYTPHOPTaHU3MEHHA.

Okonoruueckue (akropsl. Kiaccupukanus skosornyeckux (hakTopoB: aOMOTHYECKHE, OMOTHYECKHE M AHTPOIIOT€HHBIE.
JleificTBHE SKOIOTMUECKUX (PAaKTOPOB HA OPraHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TemIeparypa, BiaaxHOCTb. Doronepuoausm. IIpucnocobneHuss opraHu3MoB K AEHCTBUIO
abnotnyeckux (hakTopoB. buonorunueckue puTMBl.

buotnueckue ¢akrtopsl. Buasl OMOTHYECKHMX B3aMMOACHCTBUMN: KOHKYPEHIIMS, XHUIIHUYECTBO, CUMOMO3 U €ro (POpMbI.
[Tapa3zutusm, Koonepanus, MyTyajiu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M. 3HAUCHUE
OMOTHYECKHUX B3aMMOAECHCTBUIM JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH Nonyasiuuy. OCHOBHBIE ITOKA3ATENH NOMYJISUUN: YUCIEHHOCTb, INIOTHOCTD, POXKIAEMOCTb,
CMEPTHOCTb, TPUPOCT, MUTpalys. JIMHaMUKa YACIEHHOCTH MOMYJIALMH U €€ PETryIIsIus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuubr u cxembl: Kapta «lIpupoansie 30Hbl 3emun», «Cpenbl OOWUTaHUS OPTraHU3MOBY», «DOTONEPUOAUIMY,
«ITonynsamnumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJIsIuuU HHPYy30pun-Tydenbkny, «llumesbie menm.

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdonorudeckue 0cOOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS).

JIaGopartopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktrueckas padota Ne 2. «I1oacu€r NIOTHOCTH MOIYJISIUN pa3HbIX BUJOB PACTEHHID.



Tema 4. CooOmecTBa U IKOJIOTHYECKHE CUCTEMBI.

CoobmiectBo opranm3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHAOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (mHImeBas).
Bunpi-nomMmunantel. CBsi3u B OMOIIEHO3E.

Okosoruueckue cucrembl (dkocucteMsbl). [lonsartue 06 skocucteme M OuoreoneHoze. DyHKIMOHATBLHBIE KOMIOHEHTHI
HKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHThI, peayleHTbl. KpyroBopor BelecTB W MOTOK PHEPruu B 3KocHcTeMme. Tpoduueckue
(muieBbie) ypoBHH HKocucTeMbl. [lumieBsie 1menu u cetd. OCHOBHBIE IOKa3aTeld SKOCHUCTEMBI: OMoMacca, MPOIAYKIIHSL.
DKOJIOTHYECKHE MHPAMUABL: TMPOIYKIUH, UYHUCICHHOCTH, Ounomacchl. CBOWCTBAa SKOCHUCTEM: YCTOMYMBOCTBH, CaMOPETYIIALNA,
pasButue. Cykueccus.

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMa XBOWHOTO HIIM IIMPOKOIUCTBEHHOTO Jieca.

AHTPONIOTEHHBIE JKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCUCTEMBI. buosornueckoe U XO3SIMICTBEHHOE 3HauyCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpasue kak GakTop ycToiunBocTH 3kocucteM. CoxpaHeHne OMOIOrHuecKoro pasHooOpasus Ha 3emie.

VYuenue B. 1. Bepnanckoro o ouocdepe. ['panuiibl, coctaB u cTpykrypa Ouocdepsl. JKuoe BemecTBo U €ro (QyHKIHH.
Ocob6enHnoctu 6uocdepsl Kak T100anbHOM 3KocucTeMbl. JlnHaMrueckoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BellecTB U OMOr€OXMMHUYECKHUE ITUKIIBI 2JIEMEHTOB (yriaepoja, a3oTa). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE
OMOMBI CyIIH.

YenoeuecTBo B 6nochepe 3emin. AHTpoTIOreHHbIe n3MeHeHus B Onocdepe. [ 1obanbHbIe SKOTOTUYECKUE TPOOTIEMBI.

CocymectBoBanue mNpupoabl U 4yenoBeuecTBa. CoxpaHeHune OuopazHoOOpa3us Kak OCHOBAa YCTOWYMBOCTH Ouochepsl.
OcHoBa paIMOHATILHOTO YIPABIEHUS IPUPOTHBIMHU PECYPCAMH M X UCIIOJIb30BaHUE. JJOCTIKEHUST OMOJIOTHY U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

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

Tabmumpr u cxemsl: «llumessie nenu», «bUOIEHO3: cocTaB U CTPYKTypay», «IIpupoansie coobmecTBay, «llenn muranusy,
«IKojoruyeckas nupamuaa», «buocdepa u yenoeky», «IkocucTeMa MIMPOKOJIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOIO Jiecay,
«buoneno3 Bomoéma», «ArpoueHosd», «lIpuMepHble aHTPONOTE€HHbIE BO3ACHCTBUS Ha MOPUPOAY», «BakHeilllne HCTOYHHUKHU
3arpsi3HEHUS] BO3AyXa U TPYHTOBBIX BOA», «[louBa — BaxkHeilmas coctaBisomas ouochepsr», «DakTopsl Aerpajalnuyd MOUYBy,
«ITapHukoBeii  3pPext», «DakToppl PagUOAKTHUBHOIO 3arpsizHeHus Ouocdeprl», «OOmEAs cTpykrypa Ouocheps»,



«Pacnpoctpanenue xu3Hu B 6nocdepe», «O30HOBBINA 3KpaH Onocheps», «KpyroBopoT yraepona B 6uochepe», «KpyroBopot
a30Ta B IPUPOCH.

Oo6opynoBanue: Mopenb-anmukanus «TunuyHble OMOLIEHO3b», TepOapuil «PacturenbHble COOOIIECTBA», KOJIJIEKIIUU
«buonieno3», «Bpeautenn BaXHEUINX CETbCKOXO3SAMCTBEHHBIX KYJIbTYp», TepOapuu W KOJUICKIIUA PACTECHUH W J>KUBOTHBIX,
NpUHAJUICKAIINE K Pa3HBIM SKOJOTHYECKUM TpyImaM ofHoro Buaa, KpacHas kHura Poccwmiickoit denepanmu, n300pakeHUs
OXpaHsEMbIX BHJIOB PACTCHHI M )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTUN HA BA30BOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBiaMBaroTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIMMHCA HPOrpaMM CpPEIHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOEHUS Mmpeamera «buonorus» BBIAEIEHBI CIEAYIOIIHWE COCTAaBIIAIOLINE:
OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKOM TpakIaHCKOW HMJIEHTUYHOCTH — FOTOBHOCTHU K CaMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTU U
CaMOOINIPE/ICIICHUIO, HaJWYue MOTHUBAIMM K OOYy4YEeHUIO OMOJIOTHM, IICJICHAMPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHU I
JUYHOCTU HAa OCHOBE KIIFOYEBBIX I[EHHOCTEW M UCTOPUYECKUX TPATULUA pa3BUTHS OHMOJIOTHYECKOTO 3HAHWS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOACTBOBATHCS B CBOEU JICSITEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU yYCTaHOBKaMU, MPUCYITUMHU
CUCTEME OHOJIOTMYECKOT0 00pa3oBaHMs, HAIMYHE HKOJOTHYECKOTO IMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TpenMera «bHONOTus» ITOCTUTAIOTCS B E€AMHCTBE Y4YE€OHOM U BOCHUTATEIHHOM
JNEATEIBHOCTH B COOTBETCTBUM C TPAAUUHUOHHBIMU POCCUUCKUMHU COLMOKYJBTYPHBIMHU, HCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMM, MPUHSATHIMU B OOIIECTBE NpaBWJIaMH M HOPMaMH TMOBEACHUS M CIOCOOCTBYIOT IMpoIeccaMm
CaMOMO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEN MO3ULINM JJUYHOCTH, TATPUOTU3MA, YBAKEHUS K 3aKOHY
Y TPaBOMOPSIIKY, YEIOBEKY TpyJa M CTapuIeMy IMOKOJICHUIO, B3AaMMHOIO YBa)XEHHUs, OEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY
HACJIEAUIO U TPAAULIASIM MHOTOHAILMOHAIIBHOTO Hapoaa Poccuiickon denepanyu, MpUpoe U OKPYKAIOLIEN Cpee.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUSA Yy4eOHOro mpeameTa «bHoNOTHs» MOMKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTH
oOy4Jaronmxcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEHW MO3WIMEH JTUYHOCTU, CUCTEMOW IIEHHOCTHBIX OpHEHTAIIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOUIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIUPEHUE
YKU3HEHHOTO OIbITA U OIbITA JCSITEILHOCTH B MPOLECCE PEATN3AMU OCHOBHBIX HANPAaBJICHUN BOCIIUTATEIbHOMN NESATEIBHOCTH, B
TOM YUCJIE B YACTHU:

1) rpamaIaHCKOro BOCIIMTAHMS



c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMK OOYydYaIOIMIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO WIECHA POCCHICKOTO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETbHOCTH TMpPU CO3JAAHUM YYEOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX H
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTH ONPEIETATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aWMOJICUCTBUSA JIIOACH C pasHbIMU
yOCXKACHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBHIMOJHEHUSI YUYEOHBIX, MO3HABATEIBHBIX U HCCIEI0BATEIBCKUX
3aJlay, YBOXKUTEILHOTO OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB MIPHU 00CYKJEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COJEPIKaHMUS;

TOTOBHOCTh K TyMaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKOW TPAKIAHCKONW HIACHTUYHOCTH, TMATPUOTHU3MA, YBAKEHHUS K CBOEMY HApOIy, YYyBCTBa
OTBETCTBEHHOCTHU Tiepen PoauHONM, rOpAOCTH 3a CBOM Kpal, CBOK PoavHy, CBOWM A3bIK M KYJIbTYpPY, MPONUIOE W HACTOSIIEE
MHOTOHAllMOHaJbHOTrO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIICIUIO M MaMSATHUKAM MPUPOJIbI, TOCTHXKeHUIM Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCHMCKUX YUEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTUM, IOHUMAHUS 3HAUYCHUSI OMOJIOTUHU
B ITO3HAHUH 3aKOHOB TIPUPOJIBI, B KU3HU YEJIIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujeiHas yoe:x IEHHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOaa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 M TMPUHUMATh OCO3HAHHBIC DEIICHUS, OPUEHTHUPYSICh Ha MOPAIHLHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTENISM, CO3JaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSITHS IIEHHOCTEH CeMeHHOMN
’KU3HHA B COOTBETCTBUU C TPAIUIIUSIMH HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYasi 3CTETUKY ObITa, HAYyYHOIO M TEXHUYECKOTO TBOPYECTBa, CIOpTa, TPYIa,
OOIIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHUE YMOIMOHATILHOTO BO3JIEHCTBUS KUBOU IPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPOKCHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSBIISITh KAUECTBA TBOPUYECKON JTMIHOCTH;

5) puzuveckoro BocnuTaHusi, OPMUPOBAHHS KYJILTYPHI 3[I0POBbSI M IMOIMOHAIBHOTO 0JIATOTIOJIYYHS:

MOHMMAaHUE W peaiu3alus 3J0pOBOT0 U 0e30macHOro odpasza >KU3HMU (30pOBOE MHUTaHUE, COOJIOJCHUE THUTHEHHYECKUX
mpaBuJI M HOPM, COAJIAaHCUPOBAHHBIM pEXUM 3aHATHUH M OTIbIXa, pEryyspHas (Qu3nyeckas AaKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U NICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE IIEHHOCTU MPAaBWJI UHAMBUIYATBHOTO M KOJUIEKTUBHOTO 0€30MacHOT0 MOBEACHUS B CUTYAIUSX, YTPOKAIOIINX
3JI0POBBIO U )KU3HU JIHOJIEH;

OCO3HAHME TMOCIACACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YITOTPEOICHUS aIKOTOIs, HAPKOTUKOB, KypEHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepPCTBa, TPYIA0JIIO0HE;

TOTOBHOCTh K aKTHBHOMW JESTEIHLHOCTH TEXHOJIOTMUYECKOM M COLMAIBbHON HANpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH,
MJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHSTH TAKYIO IS TEIBHOCTD;

WHTEpPEC K pa3nuuHbIM cepaMm mpodeccuoHaTBbHOM ACSITEIBHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CTOCOOHOCTh K 00pa30BaHUI0 U CAMOOOPA30BaHUIO HA MIPOTSHKEHUU BCEH )KU3HH;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOJI€ KaK UICTOUYHUKY KM3HU Ha 3eMlie, OCHOBE €€ CyIIIeCTBOBAHUS,

MOBBIIICHUE YPOBHS IKOJIOTHYECKON KYJIbTYphI: MPUOOPETEHNE OIbITa IJIAHUPOBAHUS TTOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICICTBUN [T OKPY’KAIOIIEN CPELBI;

OCO3HaHME TI00aTFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIEM U ITyTeH NX PEIICHHUS;



CIOCOOHOCTh HCIMOJB30BATh MPUOOpPETAaEMbIE MPU HM3YYEHWH OWOJOTMHM 3HAHMS W YMEHHS NpU PEHICHUH MpoOieMm,
CBA3AHHBIX C pPAlMOHAIBHBIM IPUPOJIONOJIB30BAaHUEM (COOMIOICHHE TpaBWJI MOBEACHUS B MPUPOJE, HAINPABICHHBIX Ha
COXpPAaHEHHUE PABHOBECHUS B AKOCUCTEMAX, OXPaHy BHJIOB, 3KOCUCTEM, OMOCheEpBI);

aKTUBHOE HEINPUATHE JEHUCTBUM, MPUHOCAIIUMX BpeA OKpYXaloUlell MNpUpOAHON Cpelae, YMEHUE MPOTHO3UPOBATH
HEOJAaronpUsITHBIE KOJIOTHUECKHE MTOCIIEACTBUS NPEAIPUHUMAEMBIX AEUCTBUN U MPEJOTBPAIIATh UX;

HaJU4YHME€ PA3BUTOIO 3KOJOTMYECKOTO MBIIUICHHS, HSKOJOTMYECKON KYJIbTYpbI, ONBITA ACSATENBHOCTH 3KOJIOTMYECKOM
HaIlPaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCA UMH B MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMAIIBHON MPAKTHKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOU JEATEIBHOCTH FKOJIOTUYECKON HAIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOILECTBEHHOU
IPAKTUKU, OCHOBAHHOI'O Ha IUAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKE S3bIKOBOM M UYMTATENbCKOM KYJIBTYpPbl KaK CPEICTBA B3aMMOJCHUCTBUS MEXAY JIOJbMH M NO3HAHUSA
MUpa;

MOHUMaHUe crelnPuKA OMOTIOTUN KaK HAyKH, OCO3HaHUs €€ posi B (POPMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS,
CO3JJaHUU LIEJIOCTHOTO TMPEACTaBICHUS 00 OKpPYXaloleM MHUpPE KaKk O €IMHCTBE MPHUPOIbI, YeJIOBEKa U OOIECTBa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHH Npo0JIeM COXpaHEeHUs MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OHWOJIOTMM MJIi COBPEMEHHOW LMBUIM3ALMU: OOECIEUEHUsT HOBOIO YPOBHS Ppa3BUTHS
MEIULMHBI, CO3JaHUE IMEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEllaTh PEeCypCHbIE MPOOJIEMbl pa3BUTHS YEIOBEUYECTBA,
noucka MyTed BBIXOJA M3 TJIOOANBHBIX SKOJOTMUECKHX MpoOieM U oOecredeHHs] MepexoAa K YCTOMYMBOMY pa3BHUTHIO,
paloHaIbHOMY HCTIOB30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHWM B LIEJIAX MOBBIIICHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAJILHON TPaMOTHOCTH 00yYaromuxcs, popMUpyeMOid IPU U3y4eHUN OUOJIOTUY;

MOHUMAHUE CYIIHOCTH METOJOB TIO3HAHMS, HCHOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCHOJb30BaTh
MoJlydyaeMble 3HAaHUS AJIs aHalu3a U OOBSCHEHUS SIBICHUU OKPYKAIOIIEro MHUpPa M MPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHUE
7enaTh 00OCHOBAHHBIE 3aKJIIOUEHUS HA OCHOBE HAayYHBIX (DAKTOB M HUMEIOUIMXCS JAHHBIX C ENbI0 MOJYYEHUS JOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTh CAMOCTOSITENIFHO HKCIIOJIb30BaTh OMOJOTHYECKUE 3HAHMS ISl PEIICHUS MPOOJIeM B pealbHBIX KU3HEHHBIX
CUTYaLMSIX;

OCO3HaHUE LIEHHOCTH HAyYHO! JE€ATEIbHOCTH, FTOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U UCCIIEI0BATENIBCKYIO IE€ATEIbHOCTD
MH/IMBUIyaJIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUN
10 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ysbTaTbl OCBOEHHS ydyeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAUMMbIE A (HOPMHPOBAHUS
MHUPOBO33PEHUSI 00YUAIOMIMXCS MEXIAUCUUIUIMHAPHBIE (MEXIPEAMETHbBIE) OOIIEHAYyYHbIE MOHATHUS, OTPAKAIOIIKE ILIETOCTHOCTD
HAayyHOM KapTHHBI MHpa U Cleuu(UKy METOJOB IO3HaHHUS, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX (BELLECTBO, 3HEPIHUs,
ABJIEHUE, IPOLIECC, CUCTEMA, HAYYHBIN (DAKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEI0BaHUE, HAOII0IEHUE,
U3MEpPEHHE, SKCIIEPUMEHT U IPYTUX ), YHUBEpCAlIbHbIE YUeOHbIE AeMCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE),
obecneunBarone (GpopmupoBanre (QyHKIMOHATLHONW TIPaMOTHOCTH M COLMAIIBHOM KOMIIETEHIIMH OOY4YarolIuXcCsi, CIIOCOOHOCTh
0oOy4aronIMxcsi MCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS M YHHBEPCAJIbHbIE Yy4eOHbIE
JIEVUCTBUS B IMO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MetanpeameTHble pe3yiabTaTbl OCBOEHUS MPOTPaMMbl CPETHEro OOIIero 00pa30BaHusl JOHKHbBI OTPAXKaTh:

OBiaeHue YHMBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a30Bble JIOrHYeCcKHe TeHCTBHUA:

CaMOCTOSATENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBAThH MPOOJIEMyY, pacCMaTpPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalIW3a, CUHTE3a, CPaBHEHUS, KiIacCU(pUKALIHH,
000011IeHHsI), PaCKPBIBaTh CMBICI OMOJIOTMUECKUX TMOHATUNA (BBIACNATH MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C
JIPYTUMHU MOHSITHUSIMH ),

ONPENENATh LENH IEATEIbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C
MTOCTaBJICHHBIMU LIETISIMU;

MCIOJIb30BaTh OMOIOTHUECKHUE MOHIATHS ISl OObSICHEHUS (DAKTOB U SIBJICHUM KUBOU MPUPOIbI;



CTPOUTH JIOTHYCCKUE PACCYXKICHUS (MHAYKTHBHBIC, ICAYKTHBHBIC, 110 AaHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (JOPMYITHMPOBATH BEIBOABI U 3aKITFOUCHHS;

IPUMCHATh CXEMHO-MOJCIIBHBIC CPEJICTBA IS TIPEJCTABICHUS CYIIECTBECHHBIX CBS3€H M OTHOIICHHA B HM3y4aeMbIX
OMOJIOTHYECKUX 00BEKTaX, a TAaKXKe MPOTUBOPCUHIA PA3HOTO POJIA, BBIIBICHHBIX B Pa3IUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a HMCIOITUXCS MaTCpUAIIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3yJbTATOB IIEJISM, OIEHWBATH PUCKHU IOCIIEICTBHMA
JESITCILHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATE PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATLHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HaBBIKAMHU Yy4E€OHO-HCCIICIOBATCIbCKON M TPOCKTHOM JACATEIbHOCTH, HaBBIKAMHU pa3pelieHus IpooseM,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOKMCKY METOJO0B PEIICHHS MPAKTUYECKUX 3a7a4, IPUMECHECHHUIO Pa3InYHbIX
METOJIOB ITO3HAHUS,;

HCITOJTB30BaTh PA3JIMYHBIC BUIBI JIEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIUH, TPEoOpa3oBaHUI0 U
MIPUMEHEHUIO B YICOHBIX CUTYAIIUSX, B TOM YHCJIE TIPU CO3JIaHUN YIEOHBIX U COIIMATBHBIX MPOSKTOB;

(GhopMHUPOBATh HAYYHBIN TUIT MBIIIJICHUS, BJIaJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYCBBIMH MOHATHSIMH ¥ METOJIaMU;

CTaBHUTh U (hOPMYJIMPOBATH COOCTBEHHBIC 3a/1aul B 00Pa30BaTEIILHOM ICSITEILHOCTH M )KU3HCHHBIX CUTYaIIHSIX;

BBISBJISITh TPUYUHHO-CJICACTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3ajady, BBIJIBUTATh THIOTE3y €€ pEIICHUS, HAXOIUTh
apryMEHTHI JIJIS1 JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPUHN PEIIICHMUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJIC€ pEHICHUS 3a7add Pe3yJbTaThl, KPUTUYECKH OIEHWBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MECHECHHE B HOBBIX YCJIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJIATH IEJICHANPABIICHHBIN TTOMCK TIEPEHOCA CPEJICTB M CIIOCOO0B JIEHCTBHS B MPOGECCHOHANBHYIO CPEy;

YMETh IEPEHOCUTDH 3HAHUS B TTO3HABATEIILHYIO U MTPAKTUYECKYIO 00JIACTH KUZHEIEATCTLHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC WJICH, MpEAJiaraTh OPUTHHAIBHBIC TIOIXOMbI M PEIICHUS, CTaBUTh MPOOJIIEMBI M 3aJa4d, JOIYyCKAIOIIHNE
aTbTEPHATUBHBIC PEIIICHMUSI.



3) padora ¢ unopmanmei:

OpHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(MOpMaIuu (TeKCTe y4eOHOTro MocoOus, HAyIHO-TIOMYJISIPHON JIUTEpaType,
OMOJIOTUYECKUX CJIOBAPSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHaIM3UpoBaTh HH(OpMAIUIO
Pa3IUYHBIX BUJOB U POPM MPEACTABICHHUS], KPUTHUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMIPOTUBOPEUMBOCTH;

dbopMyIUpoBaTh 3alpoChl U NPUMEHSATh pa3IUYHbIE METOAbl NpPH TMOUCKE U OTOOpe OMOJOTrMYecKON HH(POpPMAIINH,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YUCOHBIX 3a/1ay;

MpuoOpeTaTh ONBIT HKCIONb30BaHUA HWH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIWH, COBEPLIEHCTBOBATH KYJIbTYPY
AKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAIBHYIO (QOpPMY NpEACTABICHHUS OHOJOrMYecKOM HH(opManuu (cxembl, rpadukH,
Avarpammbl, TaOJIHILIbI, PUCYHKH U JPYToe);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBa IpHU paboTe ¢ OMOIIOTHYECKON MH(pOpMaLMel: TPUMEHATh XUMUYECKUE,
¢u3nueckrue U MaTeMaTU4YECKHE 3HaKU U CUMBOJIBI, (hOopMyIibl, aO0OpeBUaTypy, HOMEHKIATYPY, UCIOJIb30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJIETh HABbIKAMU PACIIO3HABAHMS U 3AIUTHI MH(OpPMAIUU, HTHPOPMALIMOHHON O€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHKAIIMM BO BceX c(epax >KU3HM, aKTHBHO y4acTBOBaTh B JUAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY
oOcyxnaemMoil TemMbl (YMEHHUE 3a/1aBaTh BONPOCHI, BBICKA3bIBaTh CY)KJIEHUS OTHOCHTEIHHO BBIMOJHEHMsI MpeajaraeMoil 3amaym,
YUHUTBIBATH HHTEPECHI U COINIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB HAJIOTA WU JUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIEHUS, TOHUMATh 3HaYEHUE COIMAIbHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHHUS
KOH(DJIMKTHBIX CUTYallMid, YMETh CMSTYAaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BIAJETh PA3JIMYHBIMU CHOcOoOaMu OOIIEHHUS M B3aUMOJACHCTBUS, MOHUMATh HAMEPEHUs APYTHX JIOACH, NpPOSBIATH
YBaXXUTEIHHOE OTHOILIEHHUE K COOECEHUKY U B KOPPEKTHOU (hopme (GOopMyIHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3J1araTb CBOIO TOUYKY 3PEHUS C UCIOJb30BAaHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHasl AeSITeIbHOCTD:

MOHMMATh M HCIOJIb30BAaTh MPEUMYIECTBA KOMAHIHOM W WHIWBUIYaJbHOW pabOThl MPH pPEIICHUU OUOIOTUYECKOM
po0ieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS IPU pPelIeHUU Y4eOHO 3a1a4u;



BBIOMpATh TEMAaTUKy U METOABbl COBMECTHBIX NEHCTBUU C YYETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaKJIOTO 4JIeHA
KOJIJIEKTHUBA;

IPUHUMATh L[E€JIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U KOOPIMHUPOBATH JEHUCTBUA 10 €€ JOCTHIKECHUIO:
COCTaBJIATH IJIaH ACUCTBUMN, pacIpeesATh POJIM C YIETOM MHEHHUM Y4aCTHUKOB, OOCYKIaTh pE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KAXKJIOI0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yIbTaT 0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C IO3ULUUN HOBU3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYalUsX, NPOSBISATH TBOPUYECTBO U BOOOPAKEHHE,
OBITh MHULIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMHU PeryJsTUBHbIMU ACHCTBUAMM:

1) camoopranuzamnus:

MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIS BBISIBJICHUS POOJIEM U UX PEIICHUS B dKU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJEBbIE U CMBICIOBbIE YCTAHOBKM B CBOMX JEHCTBUSIX M IOCTYIKax IO
OTHOLLIEHMIO K JKMBOM IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIbHO OCYIIECTBIIATh IO3HABATENbHYIO JESTENbHOCTh, BBISBIATH MPOOJIEMBbI, CTaBUTh W (POPMYIHPOBATH
cOoOCTBEHHBIE 33a/1a4u B 00pa30BATENbHOMN ESATEIbHOCTH U )KU3HEHHBIX CUTYyAaIlUsX;

CaMOCTOSTENIbHO COCTAaBJIATH IUIAH PELIEHUs NPOoOJIeMbl C YYETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

7ieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IMIMPOKOW APYAUIIMU B PA3HBIX O0JACTIX 3HAHUMN, MOCTOSHHO MOBBIIIATH
CBOM 00pa30oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPO.Ib:

JABATh OLICHKY HOBBIM CHUTYalLlUsIM, BHOCUTb KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENSIM;

BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JACUCTBUN M MBICIUTEIBHBIX MPOILECCOB, UX
pEe3yJIbTaTOB U OCHOBAHUM, UCTIOIB30BATh MPUEMBI peICKCUH JIJIsl OLIEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;
3) npuHATHE Ce0NA U APYTrUX:

NpPUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKHU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3yIbTaTOB IEITEIbHOCTH;
MpU3HABaTh CBOE MIPaBO U MPaBO APYrUX Ha OMIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYroro YeIOBEKA.

HHPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbrarhl ocBoeHus mnporpammbl COO mo Ouosiorun Ha 0a30BOM ypOBHE BKIIIOUAIOT CHEIU(PUUECKHE IS
yuyeOHoro mnpeamera «buoyiorus» HaydHble 3HAHMS, YMEHHUS U CIOCOOBI JACWCTBMA IO OCBOEHHUIO, HMHTEPHpPETAlUU U
peoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO MOJTYYEHHIO HOBOI'O 3HAHUS M MPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX YUEOHBIX
CUTYallMsIX, a TaKXKe€ B pPEaJbHbIX >KM3HEHHBIX CHUTYyalUsSX, CBSI3aHHBIX C OWojoruei. B mporpamme npeameTHbIE pe3yJbTaThl
MPEACTABJICHBI IO T0J1aM 00yYEHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOTKHBI OTpaXaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME HAy4YHOI'O 3HaHMsSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHMSI, O BKJIA/I€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX -
OMOJIOrOB B pa3BUTHE OUOIOTHH, (PYHKIMOHAIBLHOW IPaMOTHOCTH YeJIOBEKa JIJIsl peLIeHUsI )KU3HEHHBIX 3aj1ay;

YMEHHE PACKpPBIBATh COAEpkKAHHE OMOJIOTMUECKUX TEPMHHOB M MOHSTHM: *H3Hb, KJIETKA, OPraHu3M, MeTadoyn3M (0OMeH
BEIIECTB W  TpEBpallleHUe DHEPruu), TOMeocTa3 (caMoOperyisius), YypOBHEBas  OpraHu3alus JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

YMEHHUE u3NaraTb OMOJOTMYEecKHue Teopuu (KIETOYHas, XpOMOCOMHAs, MyTallMOHHAs, [EHTPAJIbHAS TOTMa MOJEKYJISPHON
ouonorun), 3akoubl (I'. Mengens, T. Moprana, H. M. BaBuioBa) u y4yeHus: (0 II€HTpax MHOrooOpasus U IPOUCXOKJCHUS
KyJabTypHbIX pactennii H. 1. BaBunoBa), onpenensite rpaHULlbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BIaJ€Th METOJAaMH HAyYHOTO IO3HaHWs B OWOJIOTUU: HAOIIOJEHHE W OMUCAHUE YXUBBIX CHCTEM, MPOIIECCOB U
SBJICHUM, OPraHU3alus U IPOBEICHUE OMOJIOTMYECKOTO SKCIEPUMEHTA, BbIIBH)KEHHE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY



UCCIIETyeMbIMU BEJIMYUHAMU, OOBSICHEHUE TIOMYYEHHBIX PE3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHSATUH, TEOPHM U 3aKOHOB,
YMEHHE JIeaTh BHIBOJIBI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE TPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT, OJTHOKIETOUYHBIX M1 MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH TPOLIECCOB: OOMEHAa BEILIECTB W IMPEBpAIICHUS YHEPTUU B KieTKe, (OTOCHHTE3a, IIACTUYECKOTO U
HSHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, MeWO03a, OIUIOJIOTBOPEHHUS, Pa3MHOKEHUS, HHIAMBUAYAIBHOTO pa3BUTHUS
opranu3Ma (OHTOT€HE3);

YMEHHE MPUMEHITh IOJYYCHHbIE 3HAHUS [Js OOBSICHEHHS OWOJOTMYECKHMX MPOIECCOB W SBICHUH, IS TPUHSITHS
MPAKTUYECKUX PEHICHU B TIOBCEJHEBHOM MW3HM C ILENbI0 OOecredyeHHus Oe30MacHOCTH CBOErO 3/I0pPOBbsi U 310POBbS
OKPYXAIOIUX JIIOJeH, COOJIIOEHHST HOPM TPaMOTHOTO TIOBEACHHUS B OKpYXalolled MPUPOJHON cpeAe, IOHMMAaHHE
HEOOXOJUMOCTH  HUCIOJB30BaHUS  JOCTM)KEHMH  COBPEMEHHON OuoOJIOTMM W OMOTEXHOJOTMH JUid  palMOHAaJIbHOIO
PUPOIOTIOTIB30BAHUS;

YMEHHE peulaTh 3JIEMEHTapHbIE TeHETUYECKUE 3a/1a4l HA MOHO- U IUTHOPUIHOE CKpEUIMBaHUE, CIIEINIEHHOE HACIEI0BaHNUE,
COCTaBIISITh CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS JUTSI IPEICKa3aHus HAaCclIeJOBaHUS TPU3HAKOB y OPTraHU3MOB;

YMEHUE BBINOIHATH J1a00paTOPHBIE U MPaKTUYECKHE pabOThl, COOJIIOIATH MPABUIIA MPU padOTe C y4EOHBIM U J1a00PaTOPHBIM
0o00opy10BaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATh HHOOPMALNIO OHOJIOTHYECKOTO COJCP)KAHUS, BKIIIOUYAIOIIYIO
NICEBJOHAYYHbIE 3HAaHUS W3 Pa3jIMYHbIX HMCTOYHHUKOB (CpeACTBa MaccOoBOM HMH(OpPMAalMM, HAy4YHO-MOMYJISIPHbIE MaTepuasbl),
ATUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBAaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIEHUS, 0000mas OWOJOTHYECKYI0 WHGOPMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BATh MOHATUUHBIN anmapaT OMOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTpaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJI OMOJIOTUM B CUCTEME HAYYHOTO 3HAHHWS €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU
COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHMS, O BKJIA/I€ POCCUIMCKHUX U 3apPYOCIKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OUONIOTHH, (PYHKIIMOHATEHOW IPaMOTHOCTH YeJIOBeKa JIJIsl pEeLIeHUs] )KU3HEHHBIX 3a]1ay;

YMEHHE pacCKphIBaTh COACpKAHME OHOJOTUYECKUX TEPMHHOB W TMOHITHIA: BHJI, MOMYJSILHs, TE€HO(OHI, 3SBOIIOIHS,
ABWOKYIIHE CHUibl ((haKTOpbl) 3BOJIOLUHU, MPUCIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, HKOJIOTUYECKUE (HAKTOPHI,
HKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTBI, PEIYLIEHTHI, LIETIM MTUTaHUS, YKOJIOTHUYECKasi MUpaMua, OMoreoreHos, ouocdepa;



YMEHHE H3J1araTh OMOJOTHYeCKUe TeopuH (3BosrormoHHast Teopus Y. JlapBuHa, CHHTETHYECKAs! TEOPHS IBOJIOLINN ), 32K OHBI
U 3aKOHOMepHOCTH (3apoabimieBoro cxoacrsa K. M. baspa, depenoBaHus riaBHBIX HalpaBieHUN W myTedl somounu A. H.
CesepuoBa, yuenus o 6uocdepe B. U. BepHaackoro), onpeaensTs IpaHUIbl KX TPUMEHUMOCTHU K KHUBBIM CUCTEMAaM;

yMEHHUE BIaJIeTh METOJaMH HAY4YHOTO IO3HAHHS B OMOJIOTMHU: HAOIIOJCHHE M OIMCAaHHWE >KUBBIX CHCTEM, HPOIECCOB U
SIBJICHHIA, OpPraHM3allUs U MPOBEACHNE OMOIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBI)KEHIE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXTY
UCCJIETyeMbIMU BEJIMUYMHAMHU, OOBSICHEHHE TOTYYEHHBIX PE3YyIbTaTOB, MCIOJb30BAHHBIX HAYUHBIX MOHATHH, TEOPUM M 3aKOHOB,
YMEHHE JIeNaTh BEIBOJIBI HA OCHOBAHUH TOTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIACIATh CYIICCTBCHHBIC MPU3HAKH CTPOCHUS OHUOJOTMYECKUX OOBEKTOB: BHJOB, MOMYJISAINM, MPOIYLIEHTOB,
KOHCYMEHTOB, PpEIYyLIEHTOB, OHOTEOIICHO30B U JKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEACTBEHHON WM3MEHYHUBOCTH,
€CTECTBEHHOIO 0TOOpa, BHJI000pa30BaHUS, IPUCIIOCOOJIEHHOCTH OpPraHU3MOB, [JEHCTBUS DSKOJOTMYECKUX (HAKTOpPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAX CBOEM MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOT€OXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE TMPUMEHSITh IOJYYCHHbIE 3HAHUS IJ5 OOBSICHEHHS OWOJOTMYECKHX MPOIECCOB W SBICHUH, IS TPUHSITHS
MPAKTUYECKUX pEIIEHU B TOBCEIHEBHON JXM3HH C IENbI0 obOecredeHus Oe30MacHOCTH CBOETrO 3/I0POBbS W 3/I0POBBS
OKpY)KaIOIHUX JIIOCH, COOMIOJEHUSI HOPM TPaMOTHOTO TOBEACHHUS B OKpPYXKAlOMIeW MNPUPOAHONW cpene, MOHHUMAaHHE
HEO0OXOIMMOCTH UCTIOIB30BaHUS JOCTHKEHUN COBPEMEHHOM OMOJIOTHY JIJISl palliOHAILHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE peuiaTh 3JeMEHTapHble OMOJIOTUYECKUE 33a[]auM, COCTABIIATh CXEMbl MEPEHOCA BEIIECTB U SHEPIrUU B IKOCHUCTEMax
(uenu nuTaHus);

YMEHHUE BBITIOTHATH Ja00paTOPHBIE U MPAKTUYECKHUE pabOThI, COOIIOIATh MPaBIIIa MPU padoTe C y4eOHBIM U J1a00OpaTOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATh WHEOOPMAILMIO OHOJIOTHYECKOTO COJEp)KaHUs, BKIFOYAIONIYIO
NICEBJIOHAYYHbIC 3HAHWS W3 Pa3IMYHbIX HMCTOYHHUKOB (CpEACTBA MacCOBOM HMH(OpMAINK, HAYYIHO-MOMYJSIPHBIE MaTepualbl),
paccMaTpuBaTh TJIOOATBHBIE YKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIeHHs, 00001as OHONOTHYECKYI0 HWH(GOPMALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BATh MOHITUUHBIN anmapaTt OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
JJIeKTPOHHBbIE
n| HaumeHoBaHme pa3esioB (uudposBbie)
KoHnTpoabn IIpakTHYeck
/ | ¥ TeM mMPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE
ble padoThbI ue padoThbl
n pecypchl
bubmuoreka [JOK
buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bubmuoreka [JOK
JKuBnIe ccTeMBI U X
1 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
. bu6mmoreka [JOK
XUMUYECKUH COCTaB B
8 1 https://m.edsoo.ru/7f41¢c2
CTPOEHHUE KIIETKH
92
bu6mmorexa [IOK
KnznenesaTenbHOCTD KIIETKH 6 https://m.edsoo.ru/7f41c2
92
PasMHOXeHUE U bu6nmoreka [JOK
VMHJMBHIyaJIbHOE Pa3BUTHE 5 1 1 https://m.edsoo.ru/7f41c2
OpraHn3MOB 92
bu6nmoreka [JOK
HacnengcTBeHHOCTE U
8 1.5 https://m.edsoo.ru/7f41¢2
M3MEHYMBOCTH OPraHU3MOB 9
Cenekuusi opraHu3MoB bubmorexa LOK
p ' 3 1 https://m.edsoo.ru/7f41¢c2

OCHOBBI OMOTEXHOJIOTHHA

92



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
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

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41c2
92

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

11 KITACC

Ne KoaunyecTBO 9acoB
JJIeKTPOHHBbIE
HaumeHoBaHue
(undposbie)
I | Ppa3fejioB H TeM Konrtpoubnsl | Ilpakruyeckn
Bcero oOpa3oBaTejibHbIE
/| mporpaMmslI € padoTbl € padoThI
pecypchbl
n
BOMIOLHOHAS bu6mmoreka [IOK
1 9 1 1 https://m.edsoo.ru/7f41cc7
ounonorus 4
Bo3nukHnoBeHue u bu6mmoreka [JOK
2 pa3BUTHE KU3HU HA 9 0.5 https://m.edsoo.ru/7f41cc7
3emiie 4
OPIaHI3MAL I bubmuoreka [JOK
3 p 5 1 1 https://m.edsoo.ru/7f41cc?
OKpYy’Karolas cpena 4
CooOmecTBa u bubmuoreka [JOK
4 9KOJIOTHYECKHUE 9 1 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
bu6mmoreka [JOK
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJINMYECTBO
YACOB IIO 34 3 2.5
ITPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

N

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KoHurtpousb
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
U3Yy4YeH
us

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

Bbubianoreka
IHOK
B https://m.edsoo.ru
WOJIOTUS B CUCTEME HAYK 1
/8636122
https://m.edsoo.ru
/863e632a
MeTonab!l TO3HAHUS KUBOU
npuposl. [IpakTndeckas
bubmanoreka
pabota Ne 1
IHOK
«Hcnonp3oBaHue 1 0.5
S —— https://m.edsoo.ru
pas CTONOB TP /863e6122
W3YYEHUH OMOIOTUYECKHIX
00BEKTOB»
Bubnuoreka
buonorunyeckue CUCTEMEI, 1 IIOK
MPOLIECCHL U UX U3YYECHUE https://m.edsoo.ru
/863e6564
Bubnuoreka
XUMHUYECKHU COCTaB KIIETKH. ILHOK

Boga u MuHepalbHbIE COJIH

https://m.edsoo.ru
/863e674¢



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

Bubauoreka

benku. CocTaB u cTrpoeHue IHOK

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

DepMeHTBI —

OMOJIOTHYCCKHUE

KaTaJlu3aTopHI. bubnuoreka

Jlaboparopnas padota Ne 1 0.5 LIOK

«M3yueHne KaTaIuTUYECKOU ' https://m.edsoo.ru

aKTUBHOCTH (pepMEHTOB (Ha /863e6b72

MIpUMEpPE aMIJIa3bl UITH

KaTajas3bl)»
bubnuoreka

Vraesonasl. JInmmaer HOK
https://m.edsoo.ru
/863¢6870
bubnuorexa

HyKJ'ICI/IHOBble KHCJIOTHI. HOK

ATO https://m.edsoo.ru
/863e6d5¢
bubmmoreka

Hctopus u meToasl

M3y4YeHUs KIICTKH. HOK

Kytetounas Teopus https://m.edsoo.ru
/863¢6¢88

Krerka kak 1eioctHas
JKHuBajg CUCTEMaA



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

CtpoeHne 3yKapuoTHYECKOM
kietku. JlabopaTopHas

paborta Ne 2 «3yuenue Bubmiorexa

CTPOEHHUs KJIIETOK PaCTEHUH, HOK
https://m.edsoo.ru

KUBOTHBIX, TPHOOB H 0.5

OaKTEPUH 10 MUKPOCKOIIOM 863¢6110

p a p https://m.edsoo.ru

Ha TOTOBBIX 126367160

MHUKpOIIpernapaTax u ux

OIMCAHUE»
Bbubmanoreka

OOMeH BeIEeCTB WIIH LIOK

MeTa00JIN3M https://m.edsoo.ru
/863€e766¢
bubnuoreka

®otocuaTe3. XEMOCHUHTE3 HOK
https://m.edsoo.ru
/863€e7¢98
bubnuoreka
HOK

DHepreTUYecKuii 0OMeH

https://m.edsoo.ru
/863e7aae



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

JKU3HEHHBIA IUKIT KIETKH.
Henenune kiaetku. MuTos.

Jlaboparopnas padota Ne 3 bubnnorexa
HOK

«Habnrogenre MuTo3a B 0.5
https://m.edsoo.ru

KJIETKaX KOHYMKa KOpPEeIIKa 1363e7dcd

JyKa Ha TOTOBBIX -

MHUKpOIIpenapaTrax»
bubmnoreka

buocunTes 6enka. Peakmms HOK

MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru
/863e796e
bubmnoreka

Tpancnanus — 6nocunTes IHOK

Oenka https://m.edsoo.ru
/863e796e
bubnunorexa

Hexknetounsie hopmMbl I[HOK

JKU3HU — BUPYCHI https://m.edsoo.ru
/8637540
bubmunorexa
IIOK

D®opMbI pa3sMHOKEHHSI https://m.edsoo.ru

OpraHu3MOB /863e81b6
https://m.edsoo.ru
/863e831e
Bbubmunoreka

Meiio3 HOK

https://m.edsoo.ru
/863¢714a



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

OObpazoBanue 1 pa3BUTHE
TMTOJIOBBIX KJIETOK.

bubnmoreka
OriogoTBOpEHHUE.
Jlaboparopuas padota Ne 4 0.5 HOK
(3yuenye cTpoeHHs https://m.edsoo.ru
/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpENapaTax»
bubnuorexa
NunpuBuyansHOE pa3BUTHE IHOK
OpraHu3MOB https://m.edsoo.ru
/863e8436
bubnuorexa
I'enernka — Hayka o
HACJIEJICTBEHHOCTHU U HOK
—— https://m.edsoo.ru
/863e8612
3aKOHOMEPHOCTH bubnmnoreka
HacJiIeIOBAaHHU IIPU3HAKOB. IHOK
Monorubpuanoe https://m.edsoo.ru
CKpelluBaHue /863e8878
JurubpuHoe bubnuoreka
CKpellMBaHue. 3aKOH IIOK
HE3aBHCUMOTO https://m.edsoo.ru
/863e89a4

HaCJICAOBaHUSA ITPU3HAKOB



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

CuermieHHOE HaACJIeI0BaHHE
npu3HakoB. JlaboparopHas
paborta Ne 5 «3yuenue

Bubnuoreka
pe3yIbTaTOB
HOK
MOHOTHOPHIHOTO U 0.5
AHODILHONO https://m.edsoo.ru
ATHOPHA /863¢8¢60
CKPEIIUBAHUS Y IPO30(DHITBI
Ha I'OTOBBIX
MHUKpOIIpenapaTax»
bubanoreka
I'eneTuka nona.
IHOK
HacnenoBanue npu3Hakos,
CLCILICHHLIX © O/OM https://m.edsoo.ru
H /863e8¢60
3MeHUYUBOCTE.
Henacnencrsennas
N3MEHYUBOCTD. Bu6
noInoTEKA
JlabopaTtopnast pa6ota Ne 6. ore
IHOK
N3yuenue 0.5
MOJTHUKAIHOHHO https://m.edsoo.ru
A H /863e8efe

U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psijia U
BAPUALIMOHHON KPUBON»



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Hacnencrsennas

H3MEHYUBOCTD. Bubmnoreka
2 | JlabGoparopnas pabora Ne 7. | 0.5 IHOK
9 | «Ananu3 Mmytanuii y ' https://m.edsoo.ru
Ipo30(UIIHl HA TOTOBBIX /863¢8efe
MHUKpOIIpenaparax»
bubnuoreka
3
I'enernka ueiioBeka 1 HOK
0 https://m.edsoo.ru
/863e8d78
PesepBHbIil ypoK.
3 O000111eHIE IO TEME 1
1 «HaciencTBeHHOCTD U
M3MEHYMBOCTh OPraHU3MOB)
bubnuoreka
3 Ceneknus Kak HaykKa u 1 IHOK
2 npouece https://m.edsoo.ru
/863e9214
bubnunoreka
3 MeTopl U TOCTHIKEHHUS OK
CEJICKLIUU PAaCTEHUH U 1 i
3 https://m.edsoo.ru
JKUBOTHBIX 1363e9214
bubnunoreka
3 buorexHoorus Kak orpacib 1 IIOK
4 | mpousBOACTBa https://m.edsoo.ru
/8639336
OBIIEE KOJIMYECTBO 14 4

YACOB I10 ITPOTPAMME



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

11 KITACC

N

Tema ypoka

KoaudecTBO 4acoB

Bcer
0

KoHuTtpoJsb
HbIE
padoThI

IIpakTuyec
KHe padoThl

Jara
U3y4eH
usi

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibH
ble pecypchl

Bubianoreka
DBOIIOLMS 1 METOIBI €6 | LIOK
H3y4YCHUS https://m.edsoo.ru
/863ea20e
Bubianoreka
Hcropus pasButus
o HOK
IIpeicTaBIeHUM 00 1
https://m.edsoo.ru
IBOTOHH /8639570
bubnuoreka
MuUKpO3BOMIOLHS 1 HOK
https://m.edsoo.ru
/863e9cle
[TonynmAnms kak
JJIeMEHTapHas €IMHUIA
Bubnuoreka
BH/a U DBOJOLNH.
HOK
Jlaboparopnas pa6ota No 1 1 0.5
C https://m.edsoo.ru
«CpaBHEHUE BHJIOB T10 1963e99c6
Mopdonoruueckomy
KPUTEPUIO»
[ RE—— bubnuorexa
v 1 [IOK

(a;meMeHTapHbIe PaKTOPHI)

https://m.edsoo.ru



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

9BOJJIOINHA

/863e9da4

bubmnoreka
EcrecTBennsbIit 0TOOp 1 €ro LIOK
(hopMbI https://m.edsoo.ru
/863¢9ed0
Pe3ynbpratel 3BosOIIMM:
MPUCIIOCOOICHHOCTD
OpraHu3MOB U
BHJ1000pa3oBaHUE. bubmuorexa
Jlaboparopuas padota Ne 2 0.5 HOK
«OICANIE https://m.edsoo.ru
/863e9fde
MIPUCIIOCOOJIEHHOCTH
opraHusma u e€
OTHOCUTEIIBHOTO XapaKTepa»
bubnunorexa
Hanpasnenus u nytu LIOK
MaKpO3BOJIFOLIU https://m.edsoo.ru
/863e9cle
HeoOpatumocTs 3BoOMIONNN
Ucropus xu3nu Ha 3emiie u
METOMBI €€ N3YUECHHUS
bubnuoreka
I'nmroTe3sl NPOUCXOXKICHUS HOK

JKU3HU Ha 3eMie

https://m.edsoo.ru
/863ea5a6
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Bubauoreka

PasButue xu3nu Ha 3emiie ILHOK

I10 DpaM U IepuoaaM https://m.edsoo.ru
/863eabbe

OCHOBHBIE 3Tallbl 3BOJIIOLUU

PacTUTEIBLHOIO U KUBOTHOTO

mupa. [IpakTuueckas padbora bubmorexa

Ne 1 «3yuenune 0.5 HOK

HCKOIIAa€MBIX OCTATKOB hitpsi//m.edsoo.u

. /863ea8bc

pacTeHuil U KUBOTHBIX B

KOJIJIEKIHSIX »
bubnmnoreka

CoBpeMeHHas cucTeMa LIOK

OpPraHU4YECKOro MHUpa https://m.edsoo.ru
/863ea48e
bubnuotexa

DBOJTIOLIHS YEIIOBEKA HOK

(arTpOmOTEHE3) https://m.edsoo.ru
/863eac2c
bubnuoreka

JIBmoxymiye cuibl (pakTopbl) ITOK

AHTPOTIOTEHE3A https://m.edsoo.ru
/863ead44

OCHOBHEBIE CTaINHN

IBOJIIOLIMH YEJIOBEKA

Yenoseueckue pacel U brbmorexa
[HOK

MPUPOAHBIE aanTaluu
JeJ0BeKa

https://m.edsoo.ru
/863eaea2
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https://m.edsoo.ru/863ea48e
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PesepBHbIii ypOK.
O06o0muienue o Teme
«BO3HMKHOBEHME U
pa3BUTHE KU3HU HA 3eMIIE»

DKOJI0Tus Kak HayKa

bubnuoreka
Cpensl oOuTaHus u IHOK
AKOJIOTHYECKHE (PaKTOPBI https://m.edsoo.ru
/863eafec
AOGuotnueckue GpaKkTopEI.
Jlaboparopuas padota Ne 3.
«Mopdonoruueckue
. bubnnoreka
0COOEHHOCTH pacTeHU U3
IHOK
Pa3HBIX MECT OOUTAHHUSI. 0.5
JlaGoparopnas pabora Ne 4 bitps:ouedsoo.ru
patopHas p =5 /863eb10e
«BnusHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB
KOJIeycay
Bbubmunoreka
HOK

buotnueckue hakropsl

https://m.edsoo.ru
/863eb348
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DKOJIOTUYECKHE

XapaKTEPUCTUKU
2 | nonyisiuu. [IpakTuueckas 0.5
4 | pabora Ne 2 «[Toacuér '
IJIOTHOCTH ITOIYJIALIUNA
Pa3HBIX BUJOB PACTCHUID)
bubnuoreka
2 Coo01ecTBa OpraHu3MOB — LIOK
5 OHOIIEHO3 https://m.edsoo.ru
/863eb46a
bubnuoreka
2 ODKOJIOTHYECKHUE CUCTEMBI LIOK
6 | (PKOCUCTEMBI) https://m.edsoo.ru
/863eb46a
OcCHOBHBIE TTOKa3aTeIn
bubnuoreka
YKOCHUCTEMEL.
2 HOK
DKOJIOTMYECKUE TUPAMUIBI.
7 CROHCTEA HKOCHCTeM https://m.edsoo.ru
) /863eb5fa
Cyxkueccus —
2
2 [IpupoiHbIE 5KOCUCTEMBI
2 | AHTpPONOreHHbIE
9 YKOCHUCTEMBI
Bubnuoreka
3 | buocdepa — rnobanbHas LIOK
0 JKOCHCTEMA 3eMITH https://m.edsoo.ru

/863ebb5e
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Bubauoreka

3 | 3akoHOMEpHOCTH 1 HOK

1 | cymectBoBanus 6nochepsr https://m.edsoo.ru
/863ebd16

3 | UYenosedecTBo B Orochepe |

2 | 3emum
bubnmoreka

3 Cocy1iiecTBoBaHUE NPUPOIBI | LHOK

3 H 4EJIOBEYECTBA https://m.edsoo.ru
/863ebale

PesepBHbIit ypoK.

3 O000111eHIE TEMBI

4 | «CoobuiecTBa
9KOJIOTHYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

2.5



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbHI CETU HUHTEPHET
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