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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMmsbl MO OMOJIOIMH TEOPETUUYECKYI0 OCHOBY AJII ONpPEIEIEHUs] MOJIXO0I0B K (hOPMUPOBAHUIO
comepkanust yueOHoro mpenmera «buomorusi»  coctaBuiM:  KoHIenTyadbHeie monoxkeHus DIOC COO o
B3aMMOOOYCITOBICHHOCTH IIeJIeH, COJEPIKaHMS, PE3yIbTaTOB 0O0yUeHUsI U TpeOOBAaHUN K YPOBHIO MOJATOTOBKH BBITTYCKHUKOB,
MOJIOKEHUSI 00 OOMMX LENAX M MPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEeIHEro OOLIEro
obOpa3oBanus B Poccuiickoit denepannm, a Takke MOJ0KEHUS O crnenuduke OMOJIOruH, e€ 3HAUCHUH B IO3HAHUHU >KHBOM
IpPUPObl U OOECHEUYeHUH CYIIECTBOBAHUSI 4YeNOBEYECKOro obOuiecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSM, ONPEICIICHbI
OCHOBHBIE (PYHKIIUH MMPOTPAMMBI TTI0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Aa€t mpeicTaBiIeHUE O NENsIX, 00 oOuieil cTpaTteruu oOyudeHUs, BOCIIUTAHUS U Pa3BUTHUSA
oOy4arImxcsi cpelcTBaMu ydueOHoro mpenMera «buonorus», ompenesseT o0s3aTelbHOE MPEAMETHOE CO/Eep)KaHue, ero
CTPYKTYPY, pacipesesieHue 1o pasjienaM U TeMaMm, PeKOMEHIYEMYIO TTOCIE0BAaTEIbHOCTh U3YUYEHHs y4€OHOro MaTepuaa c
y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIbHOrO IMPOIIecca, BO3PACTHBIX OCOOCHHOCTEM
00 y4aromuxcs.

B mporpamme mo OuMOJOTMM TaKKe YYWUTHIBAIOTCS TPeOOBaHWSA K TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yJibTaraM 00ydeHUs B (POPMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHON ACSITEIHbHOCTH/YIEOHBIX
JedcTBUI 00yJarouuXcs Mo OCBOEHUIO COJIepKaHUsI OMOJIOTMYECKOr0 00pa30BaHMUS.

B nporpamme mo 6mosiorun (10—11 xmaccer, 6a30BbIi YPOBEHB) pean30BaH MPUHITUI MPEEMCTBEHHOCTH B U3y4EHUU
Ouosoruu, 6jarogaps 4yemy B HEl IMPOCMAaTPUBAETCS HAINPABIECHHOCTh HA Pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMUPOBaAHUEM
€CTECTBEHHO-HAYYHOT'O0 MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTALMN JTUYHOCTH, KOJIOTMYECKOI0 MBIIUICHUS, IPEICTaBICHUN
0 3I0pOBOM 00pa3e >XKM3HU U OEpEeKHBIM OTHOIICHHEM K OKpY»XKaroulel npupoaHoit cpene. [lostomy Hapsay ¢ uzydeHueM
OOIIEOMOIOTMYECKUX TEOPUH, a TakXe 3HAHUM O CTPOEHUU MKUBBIX CHCTEM pA3HOTO paHra U CYIIHOCTA OCHOBHBIX
MPOTEKAIONINX B HUX MPOI[ECCOB B MPOrpamMMme MO OHOJOTHH YAEJICHO BHHUMAaHHE HCIOIb30BAHUIO MOJYUYEHHBIX 3HAHUHA B
MOBCETHEBHOM >KU3HU IS PEIICHMs] MPUKIAIHBIX 337a4, B TOM 4HCIE: MPOPWIAKTUKA HACIEACTBEHHBIX 3a00JeBaHUMN
YeJIOBEKa, MEIMKO-TEHETUYECKOT0 KOHCYJIbTHUPOBAaHUSA, OOOCHOBAHUS JKOJIOTMYECKH II€I€CO00pa3HOro IOBEAEHUS B
OKpY>Karolel MpupoHON cpese, aHaau3a BIUSHUS XO35SUCTBEHHOM NIEATEIbHOCTH YEJIOBEKa Ha COCTOSHHUE MPHUPOAHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHUMAHMsS K TPUKIAJHOW HAMpaBICHHOCTH y4dyeOHoro mpeamera «buomorusy»
MPOJUKTOBAHO HEOOXOJMMOCTBIO OOECHEeUeHMs] YCIOBHM [JIsi pPEIIEHUs OJHOM M3 aKTyalbHBIX 3a/lad IIKOJBHOIO



OMOJIOTMYECKOTO 00pa30BaHMs, KOTOpasl mpeiamnoyiaraet GopMUpOBaHUE Yy OOyYarOUIUXCsA CIIOCOOHOCTH aJanTUPOBATHCS K
U3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeqHero oOiiero oOpa3oBaHus 3aHMMaeT BakHoe mecTo. OHa obecrieunBaeT (HOPMUPOBAHUE Y
OOy4JarIMXCcsl TMPEJCTAaBICHUN O HAy4YHOW KapTHHE MHUpa, paclidpsieT W o0000IaeT 3HaHUS O KUBOM Mpupojae, eé
OTJMYHUTENILHBIX MPHU3HAKAX — YPOBHEBOW OpraHW3allid W SBOJIOIMHU, CO3/1AaET YCJOBHS [JIs: TO3HAHUS 3aKOHOB >KUBOMU
npupoabl, GOPMHPOBaHUS (PYHKIIMOHAILHONH TPaMOTHOCTH, HABBIKOB 3JI0POBOIO M 0Oe30MacHOro o0pasza JKH3HH,
HKOJIOTHYECKOTO MBIIUICHHUSI, ICHHOCTHOTO OTHOIIIEHUS K )KUBOW MIPUPOJIC U YETIOBEKY.

Bbonbioe 3HaueHne OMOJIOTHS UMEET TAK)KE JUIS PEIICHUs BOCITUTATEIBHBIX M Pa3BUBAIOIINX 337a4 CPETHETO OOIIETO
oOpa3oBaHusi, comuanu3anuu oOydaroruxcs. W3ydeHue Owonoruu oOecreunBaeT ycluoBUsS ISl (OPMHUPOBAHUS
WHTEJUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX W WH()OPMAITMOHHBIX HABBIKOB, 3CTETUYECKOHW KYIBTYphI, CIIOCOOCTBYET
UHTETpai OMOJIOTHYECKUX 3HAHUH C MPEICTaBICHUSAMH W3 JPYTUX y4eOHBIX TIPEIMETOB, B YACTHOCTH, (DM3UKH, XUMHH U
reorpadgun. Ha3BaHHBIE TONOKEHHS O TMpeAHa3HAYECHUW YydeOHOro mpeamera «buojorus» cocTaBUIM OCHOBY IS
OIpeIeNICHUsI MTOJX00B K 0TOOPY M CTPYKTYPUPOBAHUIO €TO COAEPIKAHUSI, MPEJCTABICHHOTO B MPOrpaMMe 1Mo OHOJIOTHH.

Ot6op comepxanust ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C  TMO3UIUHA
KyJIbTYPOCOOOPA3HOTO TTOAX0/1a, B COOTBETCTBUH C KOTOPBHIM OOYUAOIIHUECS TOJDKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAUMMBIC
7Tt hOpMUPOBAHUS OOIIEH KYJIbTYPbI, OMPEEIISIONINEe aIeKBAaTHOE MMOBEICHNE YEIOBEKa B OKPYKAIOIIeH TPUPOTHON cpejie,
BOCTpEOOBAHHBIC B IMIOBCETHEBHOM KU3HH U MPAKTUUYECKOHN nesaTenbHocTH. Oco00e MECTO B ATOM CHCTEME 3HAHWN 3aHUMAIOT
AJIIEMEHTHI CONEPIKaHMs, KOTOPBIE CIyXaT OCHOBOW il (DOPMHUPOBAHMS TPEICTABICHUNA O COBPEMEHHOM €CTECTBEHHO -
HAyYHOW KapTUHE MHUpa W I[IEHHOCTHBIX OPHEHTALUAX JMYHOCTH, CIIOCOOCTBYIOIIMX TyMAaHHM3AIMH OWOIOTHYECKOTO
oOpa3zoBaHus.

CTpykTypupoBaHHE COACpX)aHUS y4eOHOro Marepuaja B MporpaMme IO OHMOJOTUU OCYIIECTBICHO C Y4ETOM
MPUOPUTETHOT'O 3HAYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX XUBOW MPHUPOIBI, O €€ YpPOBHEBOW OpraHU3aIluu M
HBOJIIONINH. B COOTBETCTBUY € 3TUM B CTPYKTYype ydeOHOro npeamera «buoorusy BeIIeIEHBI CICYIONTUE COACpKaTEIbHBIC
muHuu: «buonorus kak Hayka. Meroabl HaydHOro mo3HaHus», «Kierka kak Ouosiornueckas cuctemay, «OpraHusMm Kak
Owosnormdeckas cucrema», «CucteMa W MHOTooOpasWe OpraHWYECKOTO MHPa», «OBOMIONHUS JKHBOW IPHPOIBD),
«IKOCUCTEMBI U TPUCYIIIAC UM 3aKOHOMEPHOCTH.



Lenp uzydenus ydueObHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHME OOYUYAIONIUMUCS 3HAHUSIMU O
CTPYKTYPHO-()YHKIIMOHAJILHOM OpPraHU3alliy >KUBBIX CHUCTEM Pa3HOTO paHTra U NMPUOOPETEHHE YMEHHM HCIOJIb30BaTh 3TH
3HAHUS JJISl TPAaMOTHBIX JICMCTBUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

HocTwkenue 1enu wu3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OOECIECUMBACTCS PEIICHUEM
CJIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMBbl 3HAHUU O OHOJIOTMYECKUX TEOPUSIX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTEe3aX, MpaBujax, CIyKaluxX OCHOBOU JJIsi (POPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAyYHOW KapTHHE MUpPA, O
METOZ[aX HAYyYHOTO TMO3HAHUS, CTPOCHUHU, MHOTOOOpa3Hu M OCOOEHHOCTSAX >KMBBIX CHCTEM Pa3HOr0 YpPOBHS OpraHHU3aIlNH,
BBITAFOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHuE Yy OOYYAIOIIMXCS IMO3HABATECIBHBIX, WHTEIUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW B MpoIecce
aHaJM3a JaHHBIX O MYTIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISAA0B, UACH U TOJIXOA0B K M3yUECHHIO )KMBBIX CHCTEM Pa3HOIO
YPOBHS OpraHu3aIluu;

CTaHOBJICHHE y OOydJarommxcsi oOmeld KylbTypbl, (YHKIIMOHAIHHOW TI'PaMOTHOCTH, Pa3BUTHE YMEHHUU OOBACHSITH U
OLICHUBAThH SIBJICHUS OKPYKAIOIIET0 MHUpa >KMBON MPHUPOJbI HA OCHOBAHUU 3HAHWUM U ONBITA, MOJYYCHHBIX MPU U3yYECHUU
ouojoruu;

dbopMupoBaHuE y OOYyYaIOIIUXCS YMEHUM WIUIIOCTPUPOBATh 3HAUCHHE OWMOJIOTMYECKUX 3HAHUM B TPAKTUYECKON
NeATeIbHOCTH YeJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUIA U arpoOMOTEXHOIOTHIA;

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHMSI YEIIOBEKOM >KHBOW MPUPOJBI, HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIEHUSI K HEH, COOIOJICHUS DTHUECKUX HOPM MPHU MPOBEAECHUHN OMOJIOTMUECKUX UCCIICI0BaHUM;

OCO3HAHUE IIEHHOCTU OMOJIOTUYECKUX 3HAHUU JJIs TTOBBIIICHUS! YPOBHS YKOJIOTHUUECKON KYJIbTYpPhI, 111 (HOPMUPOBAHUS
HAay4HOTO MUPOBO33PECHUS;

NPUMEHEHHE TNPUOOPETEHHBIX 3HAHWW M YMEHHMM B TIOBCEJHCBHOM J>KM3HU ISl OIICHKM IIOCICACTBUN CBOEH
NESATENHPHOCTA IO OTHOIIEHWIO K OKPYXKAIoIeH cpene, COOCTBEHHOMY 30pOBBIO, OOOCHOBAaHHE W COOJIIOJICHHE MeEp
PO UIAKTUKHN 3a00JIeBaHUM.

B cucreme cpennero oOmero obpazoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE, SIBIIIETCA 00s3aTEIbHBIM
y4e€OHBIM MPEIMETOM, BXOASIIUM B COCTaB IIPeAMETHOM 00sacT «ECcTecTBEHHO-HAYUHBIE MPEIMETHDY.

Jlnst u3yuenus Ouosiornu Ha 6a30BOM ypOBHE CpellHEro o0Iiero odpa3zoBanus oTBoautcs 68 vacos: B 10 kmacce — 34
yaca (1 gac B Heaemo), B 11 kimacce — 34 gaca (1 gac B Henerto).



COAEPKAHUE OBYUEHUA
10 KVJIACC

Tema 1. buosiorusi kKak Hayka.

buonorust xak Hayka. CBs3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU MU JIPYTUMH €CTECTBEHHBIMH HayKaMU,
dbunocoduelt, dTUKON, ICTETUKOW W TpaBoM. Ponb Ouomoruu B (OpMUPOBAHWUU COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKHUX HAYK.

Meronpl TO3HAHUS JKUBOW MPUPOABI (HAOIIOJACHUE, OHKCICPUMEHT, OMHCAaHWE, HW3MEpeHue, Kiaccupuramms,
MOJIETMPOBAHKE, CTATUCTUYECKas 00pabOTKa JaHHBIX).

JdemoHncTpanum:

[Toprpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [{x. Yorcon u ®@. Kpuk.

TabGmuiel u cxembl: «MeTo/Ibl TO3HAHUS KUBON TTPUPOIBDY».

JlabopaTopHblie 1 MPpaKTHYeCKUe PadOThI:

[TpakTuueckas padoralNe 1. «Mcnosnb3oBaHue pa3IMYHBIX METOOB MPU U3YYCHUH OMOJIOTHYECKUX 0OHEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U MX OPraHU3ALUS.

Kusbie cuctembl (OMOCHUCTEMBI) Kak MpeaAMeT u3ydeHus Ouosiorud. OTIM4ue >KUBBIX CUCTEM OT HEOPraHUYeCKOM
PUPOJIBI.

CgoiicTBa OMOCHCTEM U UX pazHOOOpaszue. YPOBHU OpPraHU3AIMU OMOCUCTEM: MOJIEKYJISIPHBIN, KJICTOUYHBINA, TKAaHEBBIH,
OpPTraHU3MEHHBIH, TOIMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIEeHOTHIECKUH), OMoChepHBIA.

JdeMoHcTpanuu:

Tabmuie! u cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY, «Y POBHU OPTaHU3AIUHU KUBOU PUPOJIBI».

Oo6opynoBanue: Mmozenb Moiekybl JTHK.

Tema 3. XumMnueckuii COCTaB M CTPOEHHE KJICTKH.

XUMHUYECKHN COCTAB KIETKH. XHMHUYECKHE AJIEMEHTBHI: MaKpOAJIEMEHThI, MUKPOJIEMEHThHl. Bojga u MUHEpalabHbIE
BEILIECTBA.

DYHKITMY BOJIBI U MUHEPAIBbHBIX BEIIECTB B KieTKe. [lonmepxkanue ocMoTu4eckoro 6anaHca.



benku. CoctaB M cTpoeHHE O€NKOB. AMHMHOKHCIOTBI — MOHOMEpbl OenkoB. HeszaMeHMMBblE W 3aMEHUMBIE
AMUHOKHCIIOTbl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHHU CTPYKTYpbl O€JIKOBOM MOJEKYbI (IEPBUYHAS, BTOPUUHAs, TPETUUHAS U
YETBEPTUYHAS CTPYKTYypa). XMMUYECKHUE CBOMCTBA O€NIKOB. bruonornueckue GpyHKIUHU OEIKOB.

depMeHTHl — Onosiornueckue kartanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTpP, CyOcTpaTHas CHEU(PUIHOCTD.
KodepmenTsl. Buramunbl. OTinuunst pepMEeHTOB OT HEOPraHMUECKUX KaTalu3aTopoB.

VYraeBoapl: MOHOCaxapubl (TJIFOKO3a, pubo3a U Je30KCUprO03a), Iucaxapuabl (caxapos3a, JJaKTo3a) U MOJIUcaXxapu bl
(kpaxmaJ, TIIMKOTEeH, 1eUTr0n03a). bruonornueckue GpyHKIMN yrieBo10B.

Jlununer: tpurauuepuasl, Qgochomunuael, crepounsl. ['mapoduabHO-THAPOdOOHBIE CBOlcTBAa. buonornueckue
¢byskiun munuaoB. CpaBHEHHE YTIEBOI0B, OCIKOB U JUMHUI0B KaK HCTOYHUKOB YHEPTHH.

Hyknennossie kucnotsl: JIHK u PHK. Hykneotunsr — MoHOMeEpbI HYKJIEHHOBBIX KUCHIOT. Ctpoenue u ¢pynkiun JJHK.
Crpoenue u pynkuuu PHK. Buast PHK. AT®: crpoennie u pyHKIuu.

[utonorust — Hayka o kjerke. Knerounas teopus — npumep B3auMOAEUCTBUS U M (aKTOB B HAYYHOM MO3HAHUU.
MeTo1bl U3y4EHHUsI KIETKH.

Krerka kak nenoctHas xuBast cuctema. OOIlue NpU3HAKU KIETOK: 3aMKHYTasl HapykHas MmeMOpana, monekynsl JJHK
KaK TeHETUYECKUI anmnapar, CUCTeMa CUHTe3a Oerka.

Tunbl KHIETOK: »yKapuoTHueckas M mpokapuoTuueckas. OCOOCHHOCTH CTPOCHMSI MNPOKAPUOTUYECKOM KIIETKH.
Knerounass crenka Oaktepuil. CTpo€HHE JYKapUOTHUECKON KJIeTKH. OCHOBHBIE OTJIMUMS PACTUTEIHHOM, >KMUBOTHOU H
IpUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, X (pyHkuuu. [Inazmatudeckas memOpana, e€
cBoiictBa U (pyHkuuu. Lluromnasma u e€ opranouasl. OnHomeMOpanHble opranouab! kiaetku: OIIC, anmapar [Noabmxw,
a130coMbl. [loyaBTOHOMHBIE OPraHOMBI KJIETKU: MUTOXOHJPUH, IUIacTUbl. [IponcxokeHne MUTOX OHAPUNA W TUIACTHULL.
Bunel nnactun. HememOpanHble OpraHouabl KIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LUEHTPUOIU, PECHUYKH, >KTYTHUKH.
@yHKIIMA OPTaHOWIOB KJIETKU. BKIIIOUeHUsI.

Snpo — perynsaTopHbli LEeHTp KieTku. CTpoeHue sapa: siaepHas 000JouKa, KapuoIula3Ma, XpPOMAaTHH, SAPBILIKO.
XPpOMOCOMBI.

TpaHcnopT BelIecTB B KJIETKE.

JdemoHncTpanum:



[Toprpersr: A. Jleenryk, P. I'yk, T. IlIBann, M. Ilneunen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. VYunkunc, P.
®panknuH, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKHX OJJIEMEHTOB B HEXUBOM Ipupone», «PacrpenenceHue XUMHAYECKUX
AJIEMEHTOB B )KMBOM MPUPOIEL».

Tabmuub! u cxembl: «llepuonnueckas Tabauna XMMHUECKHUX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJbl BOIbD, «bruocuHTes
oenka», «CtpoeHue moinekynsl Oenka», «Ctpoenune gpepmenta», «Hykinennosbie kucnotsl. JJHK», «CTpoenne Monexysbl
AT®», «CtpoeHne >yKapUOTHYECKON KIETKU», «CTpPOCHHE MKUBOTHOW KIETKH», «CTpPOCHHE pPACTUTEIBHOM KIETKN,
«CTpoeHHE NPOKAPHUOTUUECKOM KIIETKN», « CTPOCHHE SAPA KIETKW», «Y TIIEBOIABD, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHME ISl MPOBEACHUS HAOMIOAEHUIN, U3MEPEHHM, 3KCIIEPHUMEHTOB,
MUKpPOIPENApaThl pACTUTEIbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX KIIETOK.

JlaGopaTopHble ¥ IPaAKTH4YECKUE PadOThI:

JlaGopatoprast pabora Ne 1. «l3ydeHune KaTaIMTHYECKOW AaKTUBHOCTH (PEpMEHTOB (HAa MpUMEpe amuiIa3bl WA
KaTasasbl)».

Jlaboparopnas padora Ne 2. «M3ydueHue CTpOEHHUS KJIETOK PAaCTEHUM, KUBOTHBIX U OAKTEpUMl IMOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOMNPENapaTax U X OMUCAHUEN.

Tema 4. /KusHeaesiTeIbHOCTD KIETKH.

OOMeH BenecTB, WM METa00JIM3M. ACCUMUIISINS (TUTACTUYECKU OOMEH) U AUCCUMUIIALIMS (SHEPreTUYECKU OOMEH) —
JIB€ CTOPOHBI €IMHOTO Tporecca MeTabosm3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUU B IOHUMAHUU METa0oIM3Ma.

Tunbsl oOMeHa BellecTB: aBTOTPOHBIN U rereporpodubid. Ponb gepMeHTOB B 0OMEHE BEIIeCTB M MpEeBpallEHUU
DHEPIHH B KIIETKE.

®orocunte3. CBeroBas u TemHOBas (a3bl (ortocuuTeza. Peakmum QorocunTeza. DddexTuBHOCTH (HOTOCHHTE3A.
3HaueHre (QOTOCHHTE3a I KU3HM Ha 3emiie. BausHue ycnoBuil cpeasl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIICHUS €r0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCHHTE3UPYIOIIe OaKTepuu. 3HaYeHUE XEMOCHUHTE3a JJIs )KU3HU Ha 3eMJIe.

DHepreTuueckrii 0OMeH B KJIeTKe. Paciierienue BelecTB, BhIACIICHUE U aKKyMYJIMPOBAHUE SHEPIrUU B KJIETKE. DTarbl
sHepreTuyeckoro oobmena. ['nukonus. bpoxenue u ero Buabl. KucinopogHoe OKHCIEHHE, WIM KJIETOYHOE JbIXaHUE.
OxucnutenbHoe hochopumpoBanue. IHPEKTUBHOCTh YIHEPTETUUECKOTO OOMEHA.



Peaknun matpuunoro cuntesa. ['enernueckas nndopmanus u JJHK. Peanuzanus reneTnueckoil HHGOpMaluy B KIETKE.
['enernueckuit koa u ero cBoiictBa. Tpanckpumnius — matpuunblii cunte3 PHK. Tpancnsuus — OnocuHTe3 Oenka. DTarbl
Tpancsuuu. Koauposanue aMmuHokuciot. Pois pubocoM B OnocuHTE3€ Oerka.

Hexnerounsie Gopmbl xku3au — Bupychl. Mcropust otkpeitust BupycoB (1. Y. iBanoBckuit). OCOOEHHOCTH CTPOCHUS U
YKU3HEHHOTO IMKJa BUpPYcoB. bakrepruodaru. bonesnu pacteHuid, >KUBOTHBIX M YEJIOBEKA, BhI3bIBaEMbIe BUpycamu. Bupyc

uMmmyHonedunuta dyenoBeka (BUY) — BozOymurens CIIMa. OOpaTHas TpaHCKpUIIMS, peBepTra3a M HWHTErpasa.
[TpodunakTrka pacmpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN.
JdeMoHcTpanuu:

IToprpersr: H. K. Konsnos, /1. Y. MBanosckui, K. A. Tumupsses.

Tabmuier u cxembl: «Tumbl mutanus», «Metabomu3m», «MUTOXOHAPHUS», « DHEPTETUIECKUN 00MEH», «XIJIOPOILIIACT,
«®Porocunresn, «Crpoenue [IHK», «CtpoeHune u (yHKIMOHUpOBaHUE TeHa», «CHHTE3 Oenka», «l eHeTuueckuil Komy,
«Bupyco», «bakrepuodarmn», «Ctpoenne u xu3HeHHbIN 1uki Bupyca CI11/]a, 6akrepuodaray, «Permmukarus JTHK».

Obopynoanue: monenu-anmiukanuu «Y asoenue JIHK u tpanckpunmus», «buocunres oenka», «CTpoeHne KIETKH»,
Mozens cTpykrypsl JTHK.

Tema 5. Pa3MHOKeHHE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounsiii 1uki, win XKU3HEHHBIA WK KieTku. MHTepdaza m murtos. [lporecchl, mpotekaromue B UHTEpdase.
Pennmukauus — peakuus matpuyHoro cunteza JJHK. Ctpoenue xpoMocom. XpoMOCOMHBIN HAOOp — KapuoTuIl. JunnonaHbii
U TaIJIOUIHBIA XpOMOCOMHBIE HAOOpbl. XpomaTuabl. LluTonornyeckue OCHOBBI pa3MHOXEHHS M MHIMBUTyaJIbHOTO Pa3BUTHS
OpraHUu3MOB.

Henenne knerku — Muto3. Craauu mutosa. IIpouecchl, TpoucxXoasinue Ha pasHbIX CTaAMSAX MUTO3a. bruonormyeckni
CMBICJI MUTO34.

[IporpamMmmMmupyemasi ru0esb KIETKH — alonTo3.

@opMbI pa3MHOXKEHHUS OPraHM3MoOB: O€croiaoe W MoJIoBoe. Buibl 0Oecrnonoro pa3MHOMXKEHUS: [EJICHHE HaJlBOE,
MOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEre€TATUBHOE pa3MHOXKeHUE. VcKyccTBEeHHOE KIIOHMpOBaHME
OpPraHU3MOB, €T0 3HAYEHUE ISl CENEKLIUH.

[TonoBoe pa3sMHOXKEHHE, €0 OTIMYUS OT OECIOIOTrO.

Meiio3. Craguum wmeio3a. Ilpoueccel, mpoucxopsume Ha cTaausx weio3a. [loBemeHne XpoMocoM B MeHoO3e€.
Kpoccunrosep. buonornueckuii CMbICI M 3HAUEHUE MENH03a.



["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy JKUBOTHBIX. [lONOBBIE jKene3bl: CEMEHHHKH M SHYHUKHU.
OOpa3zoBaHME W pa3BUTHE IIOJIOBBIX KJIETOK — TaMeT (CrepMaTo30ui, SHIEKIIETKa) — CIIEPMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTPOCHHUS SUIIEKIIETOK U criepMaro3ouioB. OmiogorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpHMOHAIbHOE pa3BuTHE (dMOpHOreHe3). ITambl IMOPUOHAIBHOTO
pa3BUTHS Y TO3BOHOUYHBIX >KMBOTHBIX: JApOOJIEHHE, racTpyisiuusi, opraHorere3. IloctamOpuoHanbHOe pa3zButue. TuIlbI
NOCTAIMOPHUOHAIILHOTO Pa3BUTHS: NPSIMOE, HenmpsiMoe (JIMYMHOYHOE). BiusiHue cpelbl HAa pa3BUTHUE OPraHU3MOB, (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIEC YPOJICTBA.

Poct u pazButue pactenunii. OHTOreHe3 HBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHU, CTAIUN PA3BUTHS.

JemMoncTpanum:

Tabmuubr 1 cxembl: «POpMBI Pa3MHOXKEHUSI OPraHU3MOBY», «J|BOIHOE OIIOAOTBOPEHHE Y IIBETKOBBIX PACTCHHI,
«BereratuBHOE pa3MHOXKEHUE pacTeHUi», «Jlenenue kietku Oakrtepuit», «CTpoeHHE MOJIOBBIX KJIETOK», «CTpoeHue
XpoMocoMbl», «Kiterouneii mukim», «Pemmukamusa AHK», «Mwurtos», «Menosy», «lIpsamoe u Hemnpsmoe pa3BUTHEY,
«["ameToreHes y MIEKONUTAIOIIUX U Y€JI0BEKa», « OCHOBHBIE CTAIMM OHTOTECHE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIIPENapaThbl «CnepmMaTo30uibl  MJIEKOIUTAIOLIET O, «Slitnexnerka
MJIEKonUTaromero», « Kapmoknaes B KJIeTkax KOpPEIIKa JyKa», MarHUTHAs MOZENb-alIUIMKaus «/[enenne KiIeTkn», Moaenb
JIHK, Mmozaens MetadazHoit XpoOMOCOMBI.

JlaGopaTopHbie ¥ MPpaKTH4YeCKUE PadOThI:

JIabopatopHas pabora Ne 3. «Habmonenne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX MUKPOIpPENapaTax».

JlaGopartopnas padota Ne 4. «M3yueHue cTpoeHus MOJOBbIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieicTBEHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Vctopust pa3BuTHs TreHETUKH. Ponb LHUTONOrMM M 3MOpPHOJIOTMH B CTAHOBJIEHUU
reHeTUKU. Bkiaj poccuiickux U 3apyOeKHBIX YUYEHBIX B pa3BUTHE T€HETUKU. MeToabl TeHETUKH (THOpUI0JIOTUYECKH,
LIUTOr€HETUYECKHM, MOJEKYIApHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETHYECKHME TMOHATUA. ['eHeTudeckas CHUMBOJIMKA,
UCIIOJIb3yeMasi B CXEMAaX CKPELIMBAHUI.

3aKOHOMEPHOCTH HaCEOBaHUS MPU3HAKOB, ycTaHOBIeHHbIe ['. Menaenem. MoHOruOpuaHOE CKpElIMBaHUE. 3aKOH
€IMHO-00pa3usi rMOpHUIOB MEpBOro MnokoyieHus. IlpaBuiio noMuHUpOBaHMS. 3aKOH pacUICJIeHHs NMPU3HAKOB. [ umore3a
YUCTOTHI raMeT. [1oTHOe 1 HEMOJIHOE TOMUHUPOBAHMUE.



JHuruOpuaHoe CKpeluBaHWe. 3aKOH HE3aBHCHUMOIO HACJEIOBaHUA NPU3HAKOB. [lUTOreHeTMuecKkue OCHOBBI
JUTHOPUIIHOTO CKpeIIMBaHMs. AHaIM3Mpylollee CKpelrBaHue. VCnosp30BaHuE aHAIM3UPYIOLIETO CKPELIUMBAaHUS IS
OIpE/IeNICHNs] TEHOTUIIA OCOOH.

CuermienHoe HacnenoBanue mnpuszHakoB. Pabora T. Moprana mo cuemieHHOMY HacjleloBaHHUIO TeHOB. Hapymienue
CLICIIJICHUS T€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTBHI.

I'enetnka mnona. XpOMOCOMHOE ONpelnesieHue Iona. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHsle H
rereporaMeTHble Oprauu3Mel. HacnenoBanne Mpu3HaKkoB, CHEIJICHHBIX C ITOJIOM.

N3menunBOCTh. BHabl M3MEHYMBOCTH: HEHACIEACTBEHHAs WM HACJIEACTBEHHas. Poib cpeapl B HEHACIEACTBEHHOU
U3MEHYUBOCTU. XapaKTEPUCTUKA MOIU(DUKAIIMOHHOW U3MEHYMBOCTH. BapuaronHslil psan u BapuannoHHas kpusas. Hopma
peakiuu rnpu3Haka. KomuuecTBEeHHbIE M Kaue€CTBEHHbIE NMPU3HAKW M UX HopMma peakuuu. CBoiicTBa MOIU(UKALIMOHHON
U3MEHYUBOCTHU.

HacnencrBennasi, wim reHOTUNIAYECKasi, ©3MEHUYMBOCTh. KoMOMHAaTHBHAS N3MEHUYMBOCTh. Mel03 U MOJI0BOM MPOLEcC —
OCHOBa KOMOMHATUBHOM M3MEHUYMBOCTU. MyTalMOHHas M3MeHUYMBOCTh. Kiaccudukanus MyTanuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. YactoTa W npuyuHbl Mytauuil. MyrareHHble (akTopbl. 3aKOH TOMOJOIMYECKUX PSIOB B HACIEACTBEHHOM
n3menuyusoctu H. M. Basuiosa.

BresinepHas HacIeCTBEHHOCTh U U3BMEHYUBOCTb.

I'eneruka yenoBeka. Kapuorum demoBeka. OCHOBHBIE METOJIBI T€HETHKH YEJIOBEKA: I'eHEAIOTMYSCKHUM, OJIM3HEIIOBBIMT,
LUTOTCHETUYECKUH,  OMOXMMUYECKUH,  MOJEKYIsIpHO-TeHeTuueckuil.  COBpEMEHHOE  ONpENEeCHHE  TE€HOTHIIA:
IIOJIHOTEHOMHOECEKBEHUPOBAHUE, TE€HOTUIIMPOBAaHHE, B TOM 4uucie ¢ nomombro [II[P-ananu3a. HacimencteeHHble
3a00JIeBaHMs YeIOBeKa: reHHbIe 00Je3HH, OOJE3HU C HACJEICTBEHHOM MPEapacloioKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TeHepaTuBHble MyTauuu. CTBONOBbIE KiIETKH. [IpuHIMIBI 370pOBOro oOpa3a >KWM3HM, JUArHOCTUKH,
npopUIaKTUKU U JICYCHUS TeHEeTHMYeCKUX OoyiesHed. MenuKo-reHeTHuecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIULMHCKOM
TEHETUKHU B MIPEIOTBPAILICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHU YeIoBeKa.

JdemoHcTpanum:

[Hoptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B. Tumodees-Pecosckuii, H. N. Bapuios.

Tabmuubl 1 cxembl: «MOHOIMOPUAHOE CKPEIIMBAHUE U €r0 UTOr€HEeTHYECKasi OCHOBaY, «3aKOH PACLICIUICHUS U €ro
LUTOr€HETUYECKasi OCHOBa», «3aKOH YHUCTOTBI Tamer», «JuruOpuaHoe ckpeniuBaHuey», «lluTronorunyeckue OCHOBBI



JUTHOPUIHOrO CKpeuiuBaHus», «Meio3», «B3auMopeilcTBue aiiebHBIX TE€HOB», «l'€HeTHYecKHe KapThl PACTEHMIA,
KUBOTHBIX W 4esloBeKa», «['eHeTuka moma», «3aKOHOMEPHOCTH HACJIEIOBaHUA, CLEIIEHHOro ¢ mojiom», «Kapuorurbl
YyeJoBeKa M )KMBOTHBIX», «BuIbl n3MEHUUBOCTHY, «MonupukaloHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-pakropay,
«I'eneTurka rpynn Kposu», «MyTanMoHHasi U3MEHYUBOCTHY.

O6opynoBanue:  Mojenu-anmuMkanuu — «MoHoruOpugHoe — ckpemuBaHuey», «HemomHoe — HOMUHUpPOBaHUEY,
«urnbpunnoe ckpeuBanue», «llepekpéct xpomocom», MUKPOCKON U MHKporpenapar «lpo3zoduna» (Hopma, MyTauuu
(GhOpMBI KPBIITLEB U OKPACKHU Teja), repoapuii «I'opox moceBHOI.

JlaGopaTopHble M MPpaKTH4YeCKUE PadOThI:

JIaGopatopHas pabora Ne 5. «/3yueHue pe3ynpTaToB MOHOTUOPHUIHOTO U AUTUOPUIHOTO CKPEIIMBAHUSA Y APO30(HIIbI
Ha FOTOBBIX MUKPOIIpENapaTax».

JIabopatopHast pabora Ne 6. «M3ydueHne MOAM(PUKAIIMOHHOM HM3MEHUYMBOCTH, IOCTPOCHHE BAapHALIMOHHOIO psia U
BApUALIMOHHOW KPUBON».

JIabopatopHas pabora Ne 7. «AHanu3 MyTaiuil y 1po30¢uiibl Ha TOTOBBIX MUKpOIIpENapaTaxy.

[Ipaktnueckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuiusi opranusmMoB. OCHOBbI OMOTEXHOJIOT UH.

Cenexuusi Kak Hayka W Mpolecc. 3apokIAeHUE CelIeKIMU M aomMectukarusa. Ydyenue H. WM. BaBuioBa o nentpax
MPOUCXOXKJEHUS U MHOT000pa3usi KyJIbTYpPHBIX pacTeHuil. LleHTpbl mpoucxoxkaeHus: JOMalIHuX KUBOTHBIX. CopT, mopoja,
HITaAMM.

CoBpeMeHHbIE METO/IBI CeeKIIMU. MacCOBBIN U MHAUBUIYAJIbHBII OTOOPHI B CENEKIIMM PACTEHUM U AKUBOTHBIX. OLIEHKa
sKcTepbepa. bimzkopoacTBeHHoe ckpemnBaHue — UHOpUAMHT. Yucras nuHus. CKpelMBaHUE YMCTBHIX JIMHUHU. [eTeposuc,
unn rubpuaHas cuia. HepojacTBeHHoe cKpemuBaHue — ayTopuauHr. OtnanéHHas ruOpuauzanus U e€  YCIeXHU.
VcKyCCTBEHHBIN MyTareHes3 M IOIy4YeHUE TOJUIUIONI0B. JIOCTHKEHNS CEIEKIUNA PACTEHUM, )KUBOTHBIX 1 MUKPOOPTAHU3MOB.

buorexHonoruss Kak oTpacib Npou3BojACTBAa. ['eHHas uWHXKeHepus. OTanbl co3gaHuss pekomOuHanTHoW JIHK n
TPaHCTE€HHBIX opraHu3MoB. Knerounas nnHxeHepus. Kiierounble KyiabTypbl. MHUKPOKJIIOHAIBHOE PAa3MHOKEHHE DPACTEHM.
KitonrpoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U 3THUECKHE podiembl. MO
— F€HeTUYECKU MOU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toprpersr: H. M. BaBuiio, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoB.



TaOmuupl U cxembl: kapTa «L{eHTpbl TPOUCXOKIAECHUS U MHOrooOpasus KyJbTYpHBIX pacTeHuiD», «Ilopoabl 1omMantHux
XKUBOTHBIX», «CopTa KYJIbTYpHBIX pacTeHuit», «OtrnanéHHas rulOpuauzanus», «Paborel akagemuka M. . MBanoBay,
«Tomumnonaus», «O0BEKThI OMOTEXHOIOTUNY, «KIleTOUHbIE KYJIBbTYphl U KIOHHpOBaHUE», «KoHCTpyHpoBaHue U mepeHoc
T'€HOB, XpPOMOCOM).

O6opyznoBaHue: MYJSDKA IUIOJIOB U KOPHEIUIOAOB JUKUX (OpM M KYyJIbTYpHBIX COPTOB pacTeHMid, repOapuii
«CenbCKOXO03SIICTBEHHBIE PACTECHUSY.

JlaGopaTopHble U MpakTH4YecKHue padoThI:

Okckypcusi«OCHOBHbIE METOJIbI M JTOCTMXKEHHS! CEJIEKIIMM PACTeHUM W JKMBOTHBIX (HA CEJEKUHUOHHYIO CTaHIUIO,
IUIEMEHHYIO (epMy, COPTOHCIBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SIMCTBO, Ja0OpaTOpUI0 arpoyHUBEPCUTETA WU
HAy4YHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBosroHOHHAA OHOJIOTHS.

[Ipennoceuiku BOZHUKHOBEHUS! HBOJIIOIMOHHONW TEOPHUM. DBOJIOIMOHHAS TEOopus U €€ MecTo B Ouosnoruu. BrusiHue
HBOJIIOLIMOHHON TEOPUU HA PA3BUTUE OMOJOTUU U JPYTHX HAYK.

CBuzerenscTBa 3BOMIONMU. [laneoHTonornueckue: Mocieq0BaTENbHOCTh MOSBICHUS BHUJIOB B MaJICOHTOJIOTUYECKON
JeTonucH, nepexoansie Gopmel. buoreorpadudeckue: cxoacTBO U paznuune GayH u (HIop MaTEPUKOB U OCTPOBOB.

DMOPHUOJIOTHYECKHUE: CXOJICTBA M Pa3IN4Msi SMOPHOHOB Pa3HBIX BHUJIOB IMO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIC, PYIUMEHTAPHbBIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO -OMOXUMHYECKHUE: CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METa00IMUECKUX MYTEH Y BCEX OPraHu3MOB.

OpomonnonHas Teopust Y. JlapBuna. [Ipennochuiki BOSHUKHOBEHUS JapBUHU3MA. J[BMKYIIIME CUIIBI SBOJIOLUU BUIOB
no JlapBuHy (M30BITOYHOE PA3MHOKECHHE TPHU OTPAHMYCHHOCTH PECYpPCOB, HEOMpenenaEHHas W3MEHYMBOCTH, OOphbOa 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternueckas Teopust 3Bomonuu (CTI) u € OCHOBHBIE TOJIOKEHHUS.

MuxkpoaBosonus. [lomynsius kak equHUIA BUAA U SBOJIOIUH.

JBrokyiue cuitbl ((pakTopbl) IBONIONUU BUAOB B IpUpoae. MyTalmoHHBINA TPOIECC U KOMOWHATUBHAS U3MEHYUBOCTD.
[TonynsimoHHbie BOJIHBI U Jpeiid reHoB. M3omsius u Murpaiusi.



EcTecTBeHHBIN 0TOOP — HANPaBIAIOMIMKN (akTop 3BOMIOIUN. POPMBI €ECTECTBEHHOI'O OTOOPA.

[Ipucrnoco61eHHOCTh OPraHU3MOB Kak pe3yJbTaT 3Boftouuu. [Ipumepsl npucnocoOiaeHuil y opranuzMoB. ApoMopgo3bl
Y UN0-aJanTaliH.

Bun u BunooOpazoBanue. Kputepun Buga. OcHoBHBIE (HOPMBI BHI000pa30BaHus: Teorpaduueckoe, YKOIOrHIecKoe.

MaxkposBomtonusi. @opMbl 3BoNIOLNU: (puneTUUecKas, AMBEpreHTHas, KOHBEpreHTHas, napamienbHas. HeoOpatumocTtsb
HBOJIIOLIHH.

[IporcxoxieHrne OT HeCTIEMAIM3UPOBAHHBIX NpeAKoB. [Iporpeccupyromas cnenuanu3anns. AanTBHAs paguarus.

JdeMoHcTpanuu:

[Toptpersl: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBep110B.

Tabmuubr u cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emie», «3apoAbllIM IO3BOHOYHBIX KMBOTHBIX»,
«Apxeonrepukc», «PopMbl 00ppOBI 3a CyllecTBOBaHHE», «EcTtecTBeHHbIH 0TOOP», «MHOroodpasue COpTOB pacTEHUII»,
«MHoroob6pasue nopos KUBOTHbIX», «[lomynauuny», «MyranmoHHass U3MEHUUBOCTBY, «ApoMopdo3by, «auoanantanumy,
«O0wmas aereHepanusy, «JIBmwkynme cuibl 3Bomonnn», «Kapra-cxema mapmipyra nyremectusa Y. lapsunay, «bopb0a 3a
cymectBoBanue», «lIpucrnocobnreHHOCTh  opranu3moB», «['eorpaduueckoe BuAO0Opa3oBaHHE», «IKOJIOTHUYECKOE
BUJI000PA30BAHUE).

OO6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMU OKpAacKd, Ha0Op IUIOIOB M CEMSH, KOJUICKIHUS
«IIprMepsl 3alUTHBIX MPUCTIOCOOJICHHUM Y KUBOTHBIX», MOJENb «OCHOBHbBIE HANpPaBICHUS 3BOJIOLUNY», 00bEMHAs MOJETb
«CTpoeHue roJI0BHOIO0 MO3ra I03BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KouieKus «PopMbl COXPAaHHOCTH HCKONAEMbIX JKUBOTHBIX U PACTEHUI», MOJENb
anmumkauus — «llepekpéct xpomocom», BiaxHble mnpenaparsl «Pa3BuTue Hacekomoroy», «Pa3BuTHE JIATYIIKHY,
MuKpornpenapat «Jpo3zoduia» (HopMma, Mmyraiuu (GOpMbl KPbUILEB U OKPACKH TENA).

JlabopaTopHble U IpaKkTHYeCKue padoThI:

JIabopatopnast padora Ne 1. «CpaBHeHHE BUI0B 110 MOP(OIOTHYECKOMY KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onucanue npucnocoO0JI€HHOCTH OpraHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE KM3HHM HA 3emuie.

JloHay4yHbI€ MPeICTaBICHUS O 3apOKIACHUH KU3HU. HayuHble runoTe3pl BOSHUKHOBEHUSI )KU3HHU Ha 3eMJie: abMOoreHes u
naHcnepMusi. XuMHU4yecKas JBOMOLMS. AOHOre€HHBIM CHHTE3 OpPraHMYEeCKUX  BELIECTB W3  HEOPraHUYECKHUX.



OKCNEpUMEHTAIbHOE MOATBEPKICHUE XMMUYECKON 3BOMOIMU. HavanbHble 3Tanbl OMOJOTMYECKOM 3BOMIOUMHU. [ umoresa
PHK-mupa. ®opmupoBanre MeMOPaHHBIX CTPYKTYp M BO3HUKHOBEHHUE TNPOTOKJETKU. [lepBble KIETKM M MX 3BOJIOLUS.
DOpMHPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxelickas u nporepo3oickas 3pbl. [laneo3oiickas spa u
e€ TIepHoJIbl: KEMOPHICKHH, OPJOBUKCKUM, CHITYPHUHUCKHUM, TEBOHCKUM, KAMECHHOYTOJIbHBIN, TIEPMCK HH.

Meso301icKas pa U €€ NepUuobl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3oiickas spa u €€ nepuojapl: NajJeoreHOBbI, HEOT€HOBBIN, aHTPOITOI'€H OBBIN.

XapakTepuCTUKA KJIMMaTa M T€OJIOTHYECKUX MpoueccoB. OCHOBHBIE ATAIlbl 3BOJIIOLUMUA PACTUTEIBHOIO U KUBOTHOTO
mupa. Apomopd03bl y pacTeHHil 1 )KUBOTHBIX. [losiBIIeHHE, pacliBET U BRIMUpAHHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMn4ecKoro Mupa Kak oTpakeHue 3BOIoIUNA. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMSL YEJIOBEKA. AHTPOIIOJIOrUs KaK Hayka. Pa3BuThe mpencTaBiICHUN O MPOUCXOXKIACHUU 4YeloBEKa. MeToasl
U3y4eHUs aHTponoreHeza. CXOoACTBa U PA3IAYUs YEIOBEKA U )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIIOBEKA.

JIBmxymue cuibl (pakTopbl) aHTponorenesza. HaciencTBeHHas H3MEHUHMBOCTh M €CTECTBEHHBIN 0TOOpP. OOIIeCTBEHHBIIH
o0pa3 >)KM3HU, U3TOTOBJIEHUE OPYAHM TPy/a, MBIIUICHHUE, PEUb.

OCHOBHBIE CTaIUM M BETBU JBOJIIOLMU YEIOBEKA: ABCTPAIONUTEKH, YUenoBeKk yMmenblid, UemoBeK NpAMOXOASLINNI,
UenoBek HeaHnepTaibeckuii, YUenoBek pasymHbiil. Haxomkum uHCKOMaeMbIX OCTAaTKOB, BpEMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIHSL.

UYenmoseueckne packl. OcHOBHBIE OOJBIIME pachl:  eBporeowaHas (eBpasuiickas), HETrpO-aBCTpaIOuHAS
(3xBaTOpUaIbHas), MOHIOJIOMAHAS (a3MaTCKO-aMEepUKaHCKasi). YepThl MPUCTIOCOOIEHHOCTH MPECTaBUTENICH YeI0BeUeCKUX
pac K yCJIOBUSIM CYILIECTBOBaHUs. ENMHCTBO uenoBeueckux pac. Kputuka pacusma.

JdemoHncTpanum:

[Toprpetsr: @. Pean, JI. [lactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y. J{apBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHne CoJHEUHOM cucTeMbl», «Pa3BuTue opraHmueckoro mupay, «PacturenbHas
KJieTKay, «KuBoTHas knetka», «lIpokapuornueckas kieTka», « COBpeMEHHAasi CUCTEMA OPraHUYECKOro Mupa», «CpaBHEHHE
aHATOMHMYECKHX YEPT CTPOCHHSI YEJIOBEKA U YEJIOBEKOOOPa3HbIX 00€3bsiH», «OCHOBHBIE MECTA MAJICOHTOJIOTMYECKUX HAX 00K
IIPEAKOB COBPEMEHHOIO 4YeENIOBEKa», «/lpeBHenmme moan», «/peBHne mogm», «llepBble COBpeMEHHBIE IO,
«YenoBeueckue pachb».



Oo6opynoBanue: Mymspku «lIpoucxoxaenne udenoBeka» (OHOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHIEPTaJbLa,
KPOMaHbOHIIA), CJIENKHA WK U300paKEHUSI KAMEHHBIX OPYIUNA MepBOOBITHOTO YeJIOBEeKa (KaMHHU -4OMTIEephl, pyOusa, ckpebiia),
reOXPOHOJIOrMYecKas Tabymua, KomieKus «OopMbl COXpaHHOCTH MCKOIIAEMbIX JKUBOTHBIX U PACTEHUID.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbI:

[Tpaktrueckas padora Ne 1. «3ydenne uckomaeMpbIX OCTaTKOB PACTEHUN U KUBOTHBIX B KOJUICKITUSX).

DKCKypcHus «DBOJIOIUSI OPraHUYECKOro MUpa Ha 3emJie» (B €CTECTBEHHO-HAYYHBIN WU KpAaeBEIUECKUM MY3eil).

Tema 3. Opranusmsl U OKpYyKaKIIas cpeaa.

DOKoJNOrusl Kak Hayka. 3aJayd M pas3Aeibl DKOJOTMH. METOoAbl 3KOJIOTMYECKUX MCCIEIOBAHUN. JKOJIOIMYECKOE
MHUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 0OUTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIIHAsI, IOYBEHHAsl, BHYTPHOPraHU3MEHHASI.

Oxonornyeckue  (axkropbl. Kmaccudukarnuss  dKoJorudeckux  (akTopoB:  aOMOTUYECKHE, OWOTHYECKHE U
aHTpororeHnnsie. JleiicTBrue sKonornueckux GakTopoB Ha OPraHU3MBbI.

AbGuornyeckue (akTopbl: CBET, TeMIeparypa, BiIaxHOCTb. PoromepuoausM. IlpucrnocobneHus oOpraHu3sMoB K
NENCTBUIO A0MOTHYECKUX (PaKTOpOB. brojornueckue puTMsl.

buotnueckue axtopbl. Buibl OMOTHYECKHX B3aMMOJECUCTBHUIM: KOHKYPEHIMS, XUIIIHUYECTBO, CUMOMO3 U €ro (POpPMBI.
[Mapa3uTusm, Koomepanus, MyTyaau3M, KOMMEHCaIN3M (KBapTHPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIN3M, HEHUTPAIU3M.
3HaueHre OMOTUYECKUX B3aUMOICHCTBUM JIsl CYILIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnonyaanuu. (OCHOBHbIE IMOKAa3aTeNld TMOMYJSIUUA: YHCIEHHOCTb, IUIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTbD, IPUPOCT, MUTpallvs. JMHAMUKa YUCICHHOCTHY MOMYIISILUU U €€ PETYJIALIUS.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymOonbar, K. ®@. Pynee, O. ['ekkensb.

Tabmuupt 1 cxembl: kapra «lIpupomubie 30Hbl 3emum», «Cpeabl OOUTAHMSI OPraHu3MoBY, «DOTONEPUOIUZIMY,
«ITommynsirumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MONYJSIIUN HHDY30pHH-TYdenbKny, «[IumeBbie menmy.

JlaGopaTopHble U MpakTH4YecKHne padoThbI:

Jlaboparopnas padora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTEHUHN U3 pa3HBIX MECT OOUTAHUSI.

JlaGoparopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTrueckas padora Ne 2. «[loacy€r mIOTHOCTH MOMYIISALUA PA3HBIX BUIAOB PACTCHUI.

Tema 4. Coo01ecTBa 1 3K0JI10rH4eCKue CUCTEMBI.



Coo011ecTBO Oprannu3MoB — OuoreH03. CTPYKTYphl OMOIIEH03a: BUJI0Bas, TPOCTPAHCTBEHHAs, Tpoduueckas (MUIeBas).
Bunei-nomuHanTel. CBsi3u B OMOLIEHO3E.

Dkosoruueckne cucteMsl (3xocuctemsl). [lousaTue 00 sxocucreme u O6uoreorneHoze. OyHKIIMOHAIBHBIE KOMIOHEHTHI
HKOCHCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BeUIeCTB U MOTOK dHEPruu B sKocucTeMe. Tpoduueckue
(nmuieBble) ypoBHU 3KocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE MOKA3aTeIM 3KOCUCTEMBbI: OMomacca, MpOAYKLHS.
DKOJIOTHYECKHE MHPAMUIBL: MPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBOMCTBA DKOCHCTEM: YCTOMYMBOCTh, CaMOPETYIISALINS,
passutue. Cykieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCcUCTEMa XBOMHOI'O UJTU IIMPOKOIMCTBEHHOT O Jieca.

AHTpPOMNOTeHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI. bronornueckoe W XO3SHCTBEHHOE 3HAYEHUE
arpo’KOCHCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak hakTop ycTronduBocTH 3kocucteM. CoxpaHeHHne OMOJIOrHYECKOTo pa3Hoo0pa3ust Ha 3emiie.

Yuenne B. W. Bepuaackoro o 6uocepe. I'panuiipl, coctaB u cTpykrypa Ouocdepsl. JKruBoe BEIIECTBO U €ro (GyHKIIHH.
Ocobennoctu 6uochepsl Kak r10d6aabHON SKOCUCTEMBI. JJMHaAMUUecKoe paBHOBECHE U oOpaTHas CBsi3b B Orocdepe.

KpyroBopoTsl BelmecTB U OMOT€OXMMUYECKHE IUKIBI 3JEMEHTOB (Yrjepoja, a3oTa). 30HaIbHOCTh OMOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiid. AHTPOIIOTeHHbIE U3MEHEHHS B Onocdepe. [ 1odbanpHbIe 2KOIOrnYecKue mpoOIeMBbl.

CocymiecTBoBaHME MPUPOABI U yenoBeuecTBa. CoxpaHeHHe OMOpazHOoOpa3usi Kak OCHOBA YCTOMYMUBOCTH OMOCHEpHI.
OcHOBa palMOHAIILHOTO YIPaBJIEHUSI MPUPOIHBIMU pECypcaMU M WX HUCIHOJb30BaHUE. J|OCTMKEHHS OMOJIOTMU W OXpaHa
IPUPOJIBIL.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencmu, B. H. Cykaués, B. . Bepnanckuii.

Tabmuupt u cxembl: «llumeBbie 1enu», «buoneHo3: coctaB U cTpykTypa», «llpupoansie cooOmiecTBa», «llenu
NUTaHUS, «DKOJOrHYecKas nupamuaa», «buocdepa u yenoBex», « IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, «IKOocucTeMa
XBOWHOTO Jjeca», «buoleHo3 Bogoéma», «ArporeHo3», «lIpuMepHble aHTPONOTeHHBbIC BO3ACHCTBUA Ha MPUPOIY,
«BaxHeillne MCTOYHUKH 3arpsi3HEHUs BO3/yXa W TPYHTOBBIX Bomy», «llouBa — BakHelmas cocTapistomas Ouocdeps,
«®DakTopsl nerpaganuu mouBy», «l[lapHuUKOBBIT dpderT», «DaKTopsl paAHOAKTUBHOTO 3arpsi3HeHUs Ouochepb», «Oomas
CTpyKTypa 6uocdepn», «Pacnpoctpanenue »«u3Hu B 6uocdepe», «O30HOBBIN dKpaH 6uocheps», «KpyroBopoT yrieponaa B
ouocdepe», «kKpyropopoT a3zota B IpUpoAe».



OGopynoBaHue: Mojenb-anmukanus « Tunuaneie OMoIeH03bl», repOapuil «PacTuTenbHbIe COOOIIECTBAY, KOJUICKIIUU
«buoreno3y», «BpeauTenn BaKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapruu U KOJJISKIIMU PACTECHUN U KUBOTHBIX,
NpUHAAJIEKAIINE K Pa3HbIM SKOJIOIMYECKUM TpymnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit ®denepannn, n300paxeHus
OXpaHsEMbIX BUJOB PACTCHUHN U )KMBOTHBIX.



[UDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHUA IIPOITPAMMBI 110 BHOJIOTMM HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA30OBAHNMA

Cornacao ®I'OC COO, ycTtaHaBIUMBaIOTCS TPEOOBAHUS K pe3yJIbTaTaM OCBOEHHUS O0YUYaIOIMIMMUCS MPOrpaMM CPEIHETO
ob11ero 00pa3oBaHUs: JIUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pPE3yIbTATOB OCBOEHHS Ipenmera «buosorusy BBIAEIEHBI CICIYIOIME COCTABISIOLIUE:
OCO3HAaHHME O0YYAIOIIMMUCS POCCUUCKON TPaXKIAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOIIPE/ICNICHNI0, HAIMYME MOTUBALUUA K OOy4EHHIO OMOJIOTHH, LIeJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOekKICHUIN
JUYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPATULIMN Pa3BUTHUSL OUOJIOTMYECKOrO 3HAHUS, TOTOBHOCTH U
CIOCOOHOCTh  OOYYarOMIMXCSI PYKOBOJACTBOBATHCS B CBOEM JIESITENILHOCTH IIEHHOCTHO-CMBICIIOBBIMU — YCTaHOBKaMH,
MPUCYUIUMU CUCTEME OMOJIOTMYECKOr0 00pa30BaHusl, HAIMYUE IKOJIOTHYECKOr0 MPABOCO3HAHMS, CHIOCOOHOCTH CTaBUTh LIENIN
U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUs TpenMera «buonorus» AOCTUTAIOTCS B €IUHCTBE Y4€OHON M BOCHHUTATEIHHOU
JEATENbHOCTA B COOTBETCTBHUM C TPATUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMHU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MPABWJIAMU W HOPMAaMH TIOBEICHUSI M CIIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHMS, CAMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHsI BHYTPEHHEN MO3UIMUA JUYHOCTH, NMATPUOTU3MA, YBAKEHUS K
3aKOHY U MPaBOIMOPAIKY, YEJIOBEKY TpyJda M CTapIIeMy HOKOJEHHIO, B3aUMHOTO YBa)XKCHHs, OEpEeKHOTO OTHOILIEHUS K
KYJIbTYPHOMY HACJIEIWI0O U TPAJULMAM MHOIOHAMOHAIBHOrO Hapoaa Poccuiickoin denepanyu, Npupoae U OKpyKaroLen
cpere.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeaMera «bronorus» AOMKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
OOy4YalIIMUXCs PYKOBOJACTBOBAThCS CHOPMUPOBAHHOW BHYTPEHHEW MO3ULMEH JMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIINI, TO3UTUBHBIX BHYTPEHHUX YOCXKIACHUW, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSM POCCHUM CKOTO
OOIIIeCTBa, PACHIUPEHHUE >KU3HEHHOTO OIBbITAa M OMbITa JEATEIbHOCTH B MPOIECCE pealn3allid OCHOBHBIX HAaIpaBlICHUN
BOCIIMTATEIIbHOU JAEATEIIbHOCTH, B TOM YMUCJIE B YaCTH:

1)rpask1aHcKoOro BOCIMTAHUSA:



c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UITMU OOy4aIOMerocs KaK aKTHBHOTO M OTBETCTBEHHOTO WICHAa POCCHUHCKOTO
oO11ecTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBa)KEHHUE 3aKOHA U MPABOIOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEILHOCTH NPHU CO3JaHUU YUE€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX U
MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH ONpPEALISITE COOCTBEHHYIO TTO3UIIUIO TTO OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBATHh B CBOHMX JCHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aWMOJCHCTBUS JIOJCH C pasHBIMU
yOEXKIEHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLUAIILHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHMYECTBY B IIPOLECCE COBMECTHOIO BBIMOJHEHUS Y4E€OHBIX, IMO3HABATENIbHBIX U
WCCIIeIOBATEIhCKUX 3a/1ad, YBOKHUTEJIBHOTO OTHOIICHHWS K MHEHHMIO ONIOHEHTOB MPH OOCYKICHWHM CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJIEPIKAHMUS;

TOTOBHOCTh K TYMaHUTApPHOH U BOJOHTEPCKOU ESTENBHOCTH;

2) NaTPUOTHYECKOr 0 BOCTINTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKJAHCKON UIACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTH Tiepesl PoauHON, ropaocTu 3a CBOM Kpai, CBOIO PoJMHY, CBOU S3bIK U KYJIbTYPY, NPOILLIOE U HACTOSAILEE
MHOT'OHAIIMOHAIBHOr0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHWE K MPUPOJHOMY HACIEAUI0O W TaMITHUKAM MpPUPOABI, IOCTHXKeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUCKUX YUYEHBIX B CTAHOBIICHHE W Pa3BUTHE OMOJOTUM, TIOHUMAHHS 3HAYCHUS
OMOJIOTMU B TO3HAHUHU 3aKOHOB MPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CITy)KEHHUIO 1 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro CyIb0y;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, TUYECKOTO [TOBEICHUS;

CIIOCOOHOCTBH OIEHUBATHh CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO;



OTBETCTBCHHOE OTHOILICHUE K CBOUM POIUTEIAM, CO3JIAHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O MNPUHATHUS LIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULUIMU HApo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIECHUE K MHUPY, BKJIOUAs SCTETUKY ObITa, HAYYHOIO M TEXHUYECKOrO TBOPYECTBA, CIOPTa, TPY/a,
OOIIIECTBEHHBIX OTHOIIICHHI;

ITIOHUMAHUE YMOLIMOHAIIBHOTO BO3/IEMCTBUS KUBOM MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXXECHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MTPOSIBIIATh KAUECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuveckoro BocnuTanus, popMupoOBaHUs KYJAbTYPbI 310POBbs X SMOIUOHAIBHOI0 0J1ar ONOTy YU :

NOHUMAaHUE U peaau3alus 3I0pOBOro U 0e30MacHOro oopasa >KU3HU (310pOBOE MUTAHKUE, COOJIIOJIEHUE TUTUEHUYECKUX
MpaBWJI U HOPM, COAJTaHCHUPOBAHHBIM DPEKUM 3aHSATUNW W OTIbIXa, perysipHas ¢u3ndeckas aKTUBHOCTB), OEPExKHOTO,
OTBETCTBEHHOT'O Y KOMIIETEHTHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTU TpaBUJ WHAUBUIYAIHBHOTO M KOJUIEKTUBHOIO O€30MaCHOr0 TMOBEACHUS B CUTYyalUsX,
YIPOXKAOUIMX 340POBBIO U KU3HHU JIFOJEH;

OCO3HAHME MOCIEICTBUI U HEMPUSITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEeHUs);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MAacTEePCTBa, TPYAOI00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIbHOCTH TEXHOJOTMYECKOW M  COIUAIbHOM HAmpaBICHHOCTH, CIIOCOOHOCTH
VHULAUPOBATH, INIAHUPOBATH U CAMOCTOSITEJIBHO BBINIOIHATH TAKYIO AEATEIbHOCTD;

UHTEPEC K pa3IudHbIM chepam mpodeccHoHaNIbHON eI TENbHOCTH, YMEHUE COBEPIATh OCO3HAHHBIM BRIOOP Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE MIIAHbL; ocelieHue npeanpustuii Camapckoi o0acTw,

TOTOBHOCTH M CLIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUHU BCEH KU3HU;

7) 3K0JIOrH4€eCKOro BOCIIUTAHMSA

AKOJIOTUUYECKH 11e7IeCO00pa3HOE OTHOIIEHUE K TPUPOIE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYPhl: MPUOOPETEHHE OMNbITa TUIAHUPOBAHUS TOCTYINKOB W OLICHKH HX
BO3MOXHBIX IIOCJIEACTBUH ISl OKPYKAIOLIEHU CPEbI,

OCO3HAHUE II100aTHLHOT0 XapaKTepa SKOJIOTHUECKUX MPOOJIeM U MyTe X PEIICHUS;



CHOCOOHOCTh HMCMONBb30BaTh MPHOOpETaeMble NpPU H3y4YE€HWU OWOJIOTUW 3HAHHMS W YMEHUS MPH PELICHUH MpoOiieM,
CBSI3aHHBIX C pPallMOHAIBHBIM IPUPOJONOIb30BaHUEM (COOJIO/IEHUE NpPaBUJI MOBEIEHUS B IPHUPOJE, HAIPABJICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B DKOCHCTEMAX, OXPaHY BUJIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE ACUCTBUM, MPUHOCAIIMX BPEN OKPYKAIOWIEW IPUPOJHOW CpeAe, YMEHHE INPOrHO3UPOBATH
HEOJaronpusTHbIE SKOJIOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX IEHCTBUHN U MPEAOTBPALATh UX;

HaJIUYUE PA3BUTOIO SKOJOIMYECKOIO MBIIUIEHUS, DKOJIOTMUYECKON KYJIBTYphI, OINbITA JECSITEIbHOCTH 3KOJOTHYECKOMN
HaIIpaBJICHHOCTH, YMEHMS PYKOBOACTBOBATHCA HMMHU B IIO3HABATEIbHOM, KOMMYHUKATMBHOM M COLMAIBHOW NPAKTHKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOU NESITENBHOCTH YKOJIOIrMYECKOW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOMN
IPAaKTHKH, OCHOBAHHOI'O HA JUAJIOTe KYJIbTYp, CIOCOOCTBYIOILEI'0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNE SA3BIKOBOM M YMTATENBCKOM KYJIBTYPBI KAK CPEACTBA B3AMMOAECUCTBUSA MEXIY JIFOAbMU U ITO3HAHUSA
MUpa;

NOHMMaHue creuupuky OMOJOrMM Kak HaykKH, OCO3HaHUs €€ posd B (OPMUPOBAHUU PALUOHAIBHOTO HAyYHOTO
MBIIUIEHUS, CO3AaHUH 1[EIIOCTHOT O IPEACTABICHUS 00 OKPY>KAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbL, YEIOBEKA U 00ILECTBa,
B IIO3HAHUHU MIPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIEM COXPaHEHUs MPUPOAHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJOTMH JIJII COBPEMEHHOM IMBUIIM3ALMUU: O0ECIeUEHHs HOBOTO YPOBHS Pa3BUTHS
MEAUIIMHBI, CO3/IaHNE MEPCIIEKTUBHBIX OMOTEXHOJIOTUMN, CITOCOOHBIX PelIaTh PECYpCHbIE TPOOIEMbI Pa3BUTHSI YEJIOBEUECTBA,
MOHCKAa TyTeH BBIXOJa U3 TJIOOANBHBIX DKOJIOTUYECKUX MpobdiieM M oOecredeHus mnepexoja K YCTOWYMBOMY Pa3BHUTHIO,
palnoHaIbHOMY HCII0JIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJOrMUECKHUX 3HAHHMM B IIENIAX MOBBIIIEHUS OOIIEH KYIbTYphl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOM I'paMOTHOCTH O0ydaromuxcs, popMupyemMoin pu U3y4eHun
OHoJIorny;

MMOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh
NOJTy4aeMble 3HAHUA [T aHaIM3a U O0BSICHEHMS SIBJICHUNM OKPYXKAIOLIEro MUpPa U MPOUCXOASIINX B HEM U3MEHEHHM, yMEHHE
nenatb 000CHOBAaHHBIE 3aKIIOYEHHUS! HA OCHOBE HAYUHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX C LIEJIBIO MOJYYEHHS TOCTOBEPHBIX
BBIBOJIOB;



CHOCOOHOCTh CaMOCTOSITENILHO HCIIOB30BATh OMOJIOTUYECKUE 3HAHUS AJISl PEelICHUsI MPOOJIEM B pealbHBIX KU3HEHHBIX
CUTYaIUsIX;

OCO3HAaHUE IIEHHOCTH HAay4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILECTBISATh IPOEKTHYIO U HCCIEI0BATENIbCKYIO
NeSITeNbHOCTh NHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMO0Opa30BaHUIO, K aKTUBHOMY IOJIy4 €HUIO HOBBIX
3HaHWH 110 OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU TIOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS ydeOHOTo mpeaMeTa « bronorusy BKIIOYAIOT: 3HAYUMBIE JIJIs1 (POPMUPOBAHUS
MUPOBO33PEHHUSI  OOYUAIOIIUXCSA  MEKIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayYHble TIOHATHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MUPa U CHEIU(DUKY METOIOB TTO3HAHMUSI, HCTIOIh3YEMbIX B €CTECTBCHHBIX HAyKax (BEIIECTBO,
SHEPIHs, SABJICHHUE, IIPOIIECC, CHCTeMa, HAYIHBIM (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUsI, UCCIICAOBAH e,
HaOJIIOJICHUE, U3MEPEHUE, OKCIEPUMEHT U JAPYruX), YyHUBEpcajbHble Yy4eOHbIE JEWUCTBUS  (MO3HABATENIbHBIC,
KOMMYHHUKATUBHBIC, PEryJATHUBHBIE), oOecrneunBaromue (GpopMupoBaHre (PyHKIMOHAIBHOM TpaMOTHOCTH W COLMAIBHOU
KOMIICTCHIIMM  OOYyYaroIIUXCs, CIIOCOOHOCTh  OOyYaroIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC — MEXIUCIUIUIMHAPHBIC,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIE ICHCTBUS B MO3HABATEIHLHON U COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI CPEHETO 00111er0 00pa30BaHUs JOKHBI OTPAKATh:

OBJjiaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEILHBIMU 1eHCTBUSIMU:

1)0a30Bble Joruyeckue AeicTBUA:

CaMOCTOSITETTLHO (JOPMYITHUPOBATH U aKTYyaJIM3UPOBATh MPOOIEMY, pacCMaTpruBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IPW OCBOCHUM 3HAHUM TMPUEMBI JIOTMYECKOTO MBINUICHUS (aHaiM3a, CHHTE3a, CpaBHEHWS,
Kiaccuukanuy, 0000IIeHHS), PAaCKPhIBaTh CMBICT OWOJOTHYECKUX TIOHSTHH (BBIICTATh WX XapaKTepHbIE NPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMHU MOHSATHUSIMM ),

OMpeNEeNsATh IEJU JEATCIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUM UX JTOCTHUKEHUS, COOTHOCUTH PE3YJIbTaThl
JIESITCIIbHOCTH C TTIOCTABJICHHBIMH LICIISIMHU;

UCITOJIH30BaTh OMOJIOTUUECKUE TTOHATHS ISl OOBICHEHUS (DAKTOB M SIBJICHUM KUBOU IMPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyXJeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, MO AaHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX SIBJICHUSX, (POPMYIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,;



MPUMEHSTh CXEMHO-MOJIETIbHBIE CPEICTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOILICHHI B HM3y4aeMbIX
OMOJIOTUYECKUX OOBEKTaX, a TakKe IMPOTUBOPEYUH PA3HOTO POJA, BBISABICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH PEIICHUST TPOOJEeMbl ¢ Y4YETOM aHaIM3a HMEIOUIUMXCS MaTepUalbHBIX W HEMaTepUalbHbBIX
PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIEHUBATh PUCKH TMOCIIEICTBUI
JIeSITEIbHOCTH;

KOOPJMHUPOBATH M BBIOIHATH PA0OTY B YCIOBHSIX PEATBHOT'0, BUPTYAIHHOTO i KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2)0a30Bble HCCJIeA0BaTeIbCKHUE TeHCTBUS:

BJIaJCTh HABBIKAMHU Yy4e€OHO-HCCIEIOBATEILCKOM W TPOCKTHOM JEATEIbHOCTH, HaBBIKAMHU pPa3pelieHus IpodJieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJOB PEIICHHS MPAKTHYECKUX 3aaad, MPUMEHEHUIO
Pa3IMYHBIX METOAO0B MMO3HAHUS;

WCIIOJIB30BaTh PA3JIMUHbBIC BUJIBI ICSITEILHOCTH MO MOJTYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIPETAIlU, TPEOOpa30BaHHUIO
Y TIPUMEHEHUIO B YYEOHBIX CUTYaIIUsIX, B TOM YHCJIE TIPU CO3JaHUM YYEOHBIX U COI[UATBHBIX MPOEKTOB;

(hopMHUPOBATh HAYIHBIM THI MBIIIUICHUS, BIAJACTh HAYYHOU TEPMHUHOJIOTUEH, KJIIOUEBBIMH TTOHATHSIMHU U METOAAMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIE 3a]]a4u B 00pa30BaTEIbLHON IEITEIIBHOCTH U )KU3HEHHBIX CUTYAIIUSX;

BBISIBJIAITh MPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3WpPOBATh 3a7ady, BBIABUTaTh THMIOTE3Y €€ pElICHHs, HAXOAUTh
apryMEeHTHI JJIsl I0Ka3aTelIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJAEC PEIICHUS 3aJadd pe3yJbTaTbl, KPUTHUUYECKH OIEHUBATh HX JOCTOBEPHOCTD,
MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IICJICHANTPABIICHHBIN MOKUCK TIEPEHOCA CPEICTB U CITOCOOOB ACHCTBHUS B MTPO(PECCHOHATLHYIO CPENY;

YMETh MEPEHOCUTD 3HAHUS B TO3HABATEIHHYIO U MPAKTUYECKYIO 00JIaCTU KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE WJCH, IMpeJjlaraTb OpPUTMHAIbHBIC TOAXOALl M pEIICHUs, CTaBUTh MPOOJEMbl W 3ajadyw,
JIOITyCKAaIOIHE albTepPHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmein:



OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX wWHPOpManuu (TEKCTe YYEOHOrO TIMOCOOWs, HAYYHO-TIOMYJISIPHOM
JauTeparype, OMOJIOTHMUECKUX CIOBapsAX W CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTEpHeTe), aHaIM3UpOBATH
nHpOpMalMIO pa3IMYHBIX BHAOB W (QopM TIpeAcTaBiICHUs, KPUTHUYECKH OILCHHBaTh €€ JIOCTOBEPHOCTh W
HEMPOTHBOPEUUBOCTH;

(dbopMyIIMpOBaTh 3aMpOChl M MPUMEHATh Pa3IMYHbIE METOJBI IPH TMOHUCKE M OTOOpe OMONOrnyecko HH(pOpMAIHH,
HEO0OXOAUMOM JJIsl BHITIOJIHEHUST YUeOHBIX 3a]1a4;

IpPUOOPETaTh OMBIT UCIIONB30BAHUS WH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATh KYIbTYPY
AKTUBHOT'O MCITOJIb30BAHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIbHYIO (OPMY MpeACTaBIeHUs OHOJOTHUYEeCKON HMHQpopmMaruu (CXeMbl, rpaduku,
arpaMMbl, TaOJIMIIBI, PUCYHKHU U JAPYTOe);

WCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBE CpejcTBa Ipu pabore ¢ Ouosormdyeckod wuHGOpPMALUEH: MPUMEHSTH
XUMUYECKUe, PU3NIecKre U MaTEMAaTUIECKUE 3HAKH U CUMBOJIBI, (OpMYIIBI, a00peBHaTypy, HOMEHKIIATYPY, UCIIOIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISITHOCTH;

BJIaJICTh HaBBIKAMHU PacIlO3HABaHMS U 3aIIUThI HHGOpMAITUU, HHPOPMAIIMOHHON 0€3011aCHOCTH JINYHOCTH.

OBjajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMH:

1)o0menne:

OCYIIECTBIIATH KOMMYHHKAITUU BO BCeX c(epax KU3HH, aKTUBHO Y4aCTBOBATh B JIMAJIOTE MJIM JIUCKYCCHUU TIO CYIIECTBY
oOcyxIaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKJIEHHUS OTHOCUTEIHHO BBITIOJHEHUS IpeJiaraeMon
3a]1a4¥, YIUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3UIUI JPYTUX YYACTHUKOB JIUAJIOTa WA TUCKYCCUHN);

pacro3HaBaTh HEBepOajdbHbIE CpEJACTBAa OOIIEHUS, TMOHMMATh 3HAYECHHE COIMAJbHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAIIUH, yMETh CMsITYaTh KOH(DIUKTH U BECTH TIEPETOBOPHI;

BIQJCTh PA3JUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aUMOJIECHCTBHUS, MOHMMATh HaAMEPEHUs IPYTUX JIIOJCH, MPOSBISTH
YBOXHUTEIILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU popmMe PopMyTupoBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUIHO M3JIaraTh CBOIO TOUKY 3PCHHUSI C HCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecTHAasI 1esSITeJIbHOCTD:

MOHMMAaTh W MCIOJIh30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHAWUBUIYaJTHLHON PabOThI MPH PEIICHHH OMOJOTHYCCKOMN
po0OsieMbl, 000CHOBBIBATh HEOOXOUMOCTh TPUMEHEHHUS IPYIIIOBBIX (DOPM B3aUMOJICHCTBHUS MPU PEIICHUN YUeOHOM 3a1a4H;



BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEW Ka)KJOTO YICHA
KOJUIEKTHUBA,;

IIPUHUMATh €I COBMECTHOM JACATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH IEHUCTBUS IO €€ ITOCTHUKEHHIO:
COCTaBJISITh IUIAH JEHCTBUM, paclpelesisiTb pojid ¢ Y4ETOM MHEHUU YYAaCTHHUKOB, OOCYKIATh pe3yJibTaTbl COBMECTHOMU
paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJAJa M KaXKJIOrO y4yacTHMKA KOMaHIbl B OOIIMI pe3yiabTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

IIpEeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C ITO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, IIPAKTUYECKOU 3HAYNMOCTH;

OCYIIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IOBENCHHE B PA3IMYHBIX CUTyalUsX, IPOSABIATH TBOPYECTBO U
BOOOpakeHHE, ObITh MHUITUATHBHBIM.

OBiageHne yHUBepCaabHBIMHU PeryJATHBHBIMHU 1CHCTBUAMU:

1)camoopranusanus:

UCMOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS1 BBISBIICHUS MTPOOJIEM U X PELICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JAEMCTBHIX U MOCTYIKAaX IO
OTHOLLIEHHUIO K JKMBOU IIPUPOE, CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESTENbHOCTh, BBIBISATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHBIE 3aJ]a4i B 00pa30BaTEIbHON JIEATEIbHOCTH U KU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITh TUIAH PELIEHUs MPOOJIEMBbI ¢ YUETOM UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MIPENOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYAalUsIM;

paciupsTh paMKy yueOHOTrO IIpeaMeTa Ha OCHOBE JIMYHBIX IPEOUYTEHUMH;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 34 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO HIMPOKOW HJPYAMIMU B Pa3HbIX OOJACTAX 3HAHWM, MOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEILHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LETISIM;



BJIaJICTh HaBBIKAMU TTO3HABATEIHLHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX TCUCTBUI M MBICIUTEIHHBIX TIPOIECCOB,
WX pe3yJbTaTOB U OCHOBaHMH, UCIIOIb30BATh MPUEMBI peIIEKCHU AJI OIIEHKU CUTYAIlNH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO NMPUHUMATh PEHICHUS 110 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHAIU3E PE3YIbTATOB JAEATEILHOCTH;

3)npunsaTHe ce0s U APYTrUx:

NPUHUMATH Ce0sl, TOHMMas CBOM HEJIOCTATKU U JJOCTOUHCTRA,;

MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX IIPU aHAIN3€ PE3YJIbTAaTOB JIEITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIMTUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € MO3UIIMU APYTrOro YeIOBeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbTaThl 0cBoeHUs nporpamMmMbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKJIIOYAIOT crielu(uueckue
s yueOHoro mpeamera «buosorusy HaydyHble 3HaHUS, YMEHHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS M TPUMEHEHUIO 3HAHUW B Pa3IUYHBIX
y4EOHBIX CUTYaIlMAX, a TAKXKE€ B peajbHBIX KM3HEHHBIX CUTYaIlMsIX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mpeameTHbie
pE3ybTaThl MPEJICTaBIEHBI MO rojaM 00ydeHus.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS yueOHOT0 npeameta «buonorus» ¢ 10 knacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUW O MECT€ M PO OHOJOTHUM B CHUCTEME HAYYHOTO 3HAHUS ECTECTBEHHBIX HayK, B
(dhopMUPOBAHUN COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA W HAYYHOTO MHPOBO33PEHUS, O BKIIAJE POCCUUCKHUX U
3apyO0eKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OMOIOTHH, (PYHKITMOHAIBHON IPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUSI KU3HECHHBIX
3aja4;

YMEHHE PACKPBIBATH COICPKaHWE OWOJOTHYECKUX TEPMHHOB M TIOHATHHA: >KU3HB, KIETKA, OPraHu3M, MeTaboIm3M
(oOMeH BemIecTB W TMPEBpAIllEHUE JHEPruu), TOMEOocTa3 (CaMOperylisius), yYpOBHEBas OpraHU3allMs >KUBBIX CHUCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOAYKIINSI ), HACIEICTBEHHOCTh, N3MEHYHUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JaraTb OWUOJOTMYECKHUE TEOopuu (KJIETOYHAs, XPOMOCOMHAsl, MYTallMOHHas, IIEHTpaJibHas JormMa
MoJieKyJsipHOi Ouonorun), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 1meHTpax MHOTOOOpa3usi
MIPOUCXOXKCHUS KYJIbTYpHBIX pacTenuii H. M. BaBuioBa), onpenensiTe rpaHULIbl UX TPUMEHUMOCTH K dKUBBIM CUCTEMAaM;



yMEHHUE BJIaJIeTh METOJaMU HAYYHOI'O0 MO3HAHUS B OMOJIOTUU: HAOMIOEHNE U OMHCAaHUE KUBBIX CHUCTEM, MPOLIECCOB U
SIBJICHUM, OpraHu3alys U MpOBEeIEeHHE OMOJIOIMYECKOTr0 SKCIIEPUMEHTA, BbIIIBUKEHUE THUIIOTE3bI, BHISIBICHHUE 3aBUCUMOCTU
MEXJly UCCIIEyEMbIMU BEIMUMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUN
Y 3aKOHOB, YMEHHE JIeTIaTh BbIBOJIbI HA OCHOBAHUHM MOJTYYEHHBIX PE3YJIbTATOB,;

YMEHHME BBIACIATh CYIIECTBEHHBIE IIPU3HAKM BHPYCOB, KIETOK NPOKAPUOT M DYKAPUOT, OAHOKIECTOYHBIX H
MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILECTB U MPEBPAIICHUS YHEPTUU B KJIETKE, POTOCUHTE3A,
IUTACTUYECKOTO0 M DHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHHS, Pa3MHOXKEHHUS,
WHJMBUyaJbHOT O Pa3BUTHS OpraHn3ma (OHTOIEHE3);

YMEHHE MPUMEHATHh IMOJIYyYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOJOTMYECKUX MPOLECCOB M SIBICHUM, JJIs MPUHATHUS
NPaKTHYECKUX PELICHUI B TMOBCEIHEBHOM >KM3HHM C II€JIbI0 OOecreueHus Oe30MacHOCTH CBOETrO 3J0pPOBbS U 3A0POBbS
OKpY)KAIOIIUX JIIOJCH, COOJIIOJCHHS HOPM TPAMOTHOTO IOBEJEHUS B OKpY)KaloUIe NPUpPOIHON cpene, MOHUMaHUE
HEOOXOJMMOCTH HCMOJb30BaHUS JOCTIDKEHUH COBPEMEHHOW OHONOTMM U OMOTEXHOJIIOTUH Ui  PalMOHaJIHHOTO
IIPUPOIONIOJIB30BAHUS;

YMEHUE pellaTh 3JIEMEHTAapHble T'€HETUYECKUE 3aJaul Ha MOHO- M JAUTMOpUIHOE CKpEIIMBAaHME, CLEIJICHHOE
HACJIEIOBaHUE, COCTABISATH CXEMbl MOHOTMOPHAHOIO CKpEIIMBaHUS [JIs1 TpeICKa3aHUs HACIEAOBaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJHATH Ja00paTOpHbIE W MpakTUYecKue padoThl, COOJIOAATh MpaBWiia MpU paboTe ¢ Y4EOHBIM H
1abopaTopHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKU OLIEHHWBATh U HMHTEPHPETUPOBATH MHPOPMAIUIO OHOJIOIMYECKOTO COACPIKAHMS, BKIIIOUYAIOIIYIO
MICEBJIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX UCTOUHHUKOB (CPECTBA MAacCOBOM MH(OpMAaIMU, HAYYHO-OMYJSIPHbIE MaTepualbl),
ATUYECKHE aCIIEKThI COBPEMEHHBIX HCCIIEAOBAHUN B OMOJIOTHH, MEIUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3/l1aBaTh COOCTBEHHBbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000I1as OUOJOTHYECKYI0 HHMOpMALMIO U3
HECKOJIbKUX UCTOYHHKOB, TPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapaT OMOIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOEHUS yueOHOoro npeameta «buomnorus» 6 11 kaacce 1OTKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUH O MECTE€ U pOJM OHOJIOTMM B CHCTEME HAayyHOrO 3HAaHUSA ECTECTBEHHBIX HAyK, B
(GbOopMHUpPOBAaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa M HAyYHOIO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOIIOIUH, (PYHKIIMOHAILHON TPaMOTHOCTH Y€JIOBEKa J1JIsl peIICHUs KU3HEHHbIX
3aja4;



YMEHHE PACKpPBIBATh COJACpKAHUE OMOIOTHYECKUX TEPMHHOB W TOHSATHNA: BWJ, TOMYJISAIUSA, TeHO(OH, SBOJIOINS,
JBIKYIUE CHIIbI ((haKTOphI) IBOJIOIMHU, MPUCIOCOOJICHHOCTh OPraHW3MOB, BUA000pa30BaHHUE, IKOJIOTHYECKUE (DAKTOpHI,
HKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEYLIEHTHI, [IEMU MUTaHUs, YKOJIOrHYecKasi mupamMuaa, OuoreoreHos, ouocdepa;

YMEHHE M3J1aratb OMojornyeckue teopuu (dBomonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas TEOPHUsS HBOJIIOIUN),
3aKOHBI U 3aKOHOMEPHOCTH (3apoasiiieBoro cxoacTsa K. M. bapa, uepenoBanus rjIaBHbIX HAapPaBJICHUN U MYyTEW BOJIOLUN
A. H. CeseprioBa, yuenusi o ouocdepe B. U. BepHajickoro), onpenensats rpaHUIlbl X TPUMEHUMOCTH K KU BBIM CUCTEMaM;

YMEHHE BJIQJICTh METOJAAMHU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOJIOJICHUE U OMMCAHUE YKUBBIX CHUCTEM, TIPOIIECCOB U
SIBIICHUW, OPTaHHU3AIUs U TPOBEACHUE OWOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBHISIBICHNUE 3aBHCHMOCTU
MEXIy UCCIelyeMbIMU BEIMUYMHAMU, O0bSICHEHHUE MOJIYYEHHBIX PE3YyJbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUt
Y 3aKOHOB, YMEHUE JI€aTh BHIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIICNATH CYIIECTBEHHbIC NMPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHUJOB, MOIMYIALMMI, MTPOIYIIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHWOT€OIICHO30B U 3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHOW HM3MEHYMBOCTH,
€CTECTBEHHOT0 O0TOOpa, BHUI000pA30BaHUSI, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBUS SKOJOTHYECKHX (DAaKTOPOB Ha
OpraHu3Mbl, MEPEHOCA BEIIECTB M IMOTOKA DHEPIHMM B DKOCHUCTEMAaX, aHTPOIOI€HHBIX M3MEHEHUN B SKOCHCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOre0OXMMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE TMPUMEHSATh IMOJIYYEHHBIC 3HAHUS JUISI OOBSICHEHUS OMOJOTHYECKUX MPOIECCOB M SIBICHUM, I TPUHSATHUS
MPAKTUYECKUX PEIICHW B MOBCEIHEBHOM KU3HU C 1eJbl0 obOecrieueHrs Oe30MacCHOCTH CBOEro 370POBbS M 3I0POBbS
OKPY)KAIOIUX JIFOJCH, COOJIIOJICHHS HOPM T'PAaMOTHOTO TIOBEJCHUS B OKPYXKAIOIIEH MPUPOMHON cpene, MOHUMAaHUE
HEO0OXOIMMOCTH UCTIOJIBL30BAHMS JOCTHKEHUN COBPEMEHHOW OMOJIOTUH JIJISl PAallMOHATBHOTO TPUPOIOTOIE30BAHMS;

YMEHHE pelaTh 3JIEMEHTApHble OMOJOTMYECKHE 3a/laud, COCTABJIATH CXEMbl IIEPEHOCAa BELIECTB W HHEPIrUU B
sKocUcTeMax (LIeTH MUTaHuUs);

YMEHHE BBINIOJHATH J1a00paTOpHbIE W MpakTU4YecKue padoThl, cOOMIOAaTh MpaBuia MpU padoTe ¢ y4yeOHbIM U
71a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKU OIEHUBATh W HHTEPIPETUPOBATH HHPOPMAIMIO OMOJOTUUECKOTO COJIEpKaHMs, BKIIIOYAIOUIYIO
TICEBJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOUHHUKOB (CPECTBA MAacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJSIPHbIE MaTepUaJbl),
paccMaTpuBaTh ri00adbHbIE 3KOJIOTHUECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;



YMEHHE CO03/1aBaTb COOCTBEHHBbIC MUCHMEHHBIC M YCTHBIE COOOMLICHHs, 00001as OHOIOrMYecKyr0 MH(QOPMALUIO U3
HECKOJIbKMX UCTOYHHMKOB, IPaAMOTHO UCIOJIb30BaTh MOHATUNHBIN anmnapaT OUOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KosnuecrBouyacos DJIEKTPOHHBIE
Ne HaumeHnoBanuepasnesioB u
n/n TEMIPOrpamMMbl Bcero Koutpoabubiepadornl | IpakTnuyeckuepadoThl (1pponric)
oOpa3oBaTe/bHbIEPECYPCHI
bubmorexa [IOK
1 bronornaxaxrayka 2 05 https://m.edso00.ru/7f41¢c292
5 JKuBbBIe CHCTEMEBI B UX 1 bubmorexa [IOK
OpraHHU3aLHs https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUI COCTaB U CTPOEHUE 8 1 bu6motexa [IOK
KJIETKH https://m.edso00.ru/7f41¢c292
bu6morexa IIOK
4 HKUSHEICATEIE HOCTEIICTRH 0 https://m.edsoo.ru/7f41c292
Pazmuoxenue u
5 WHIMBUIyadIbHOE Pa3BUTHE 5 1 bubmotexa [IOK
https://m.edso00.ru/7f41¢c292
OpraHUu3MOB
6 HacnencrBeHHOCTh U 8 15 bub6muorexa IIOK
U3MEHYUBOCTHOPTaHU3MOB https://m.edsoo.ru/7f41c292
7 CenekuusiopraHu3MoB. 3 bu6motexa [IOK
OCHOBBIOM OTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmoreka [IOK
8 Peseparioenpens L https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME



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

KoanuecrBouacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepa3eoB U (uupoBbIC)

n/n TEMIIPOTrPaMMbI Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl P
oOpa3oBaTebHbIEPECYPCHI
bub6muorexa IIOK

1 €] 0 9 1
BOTOMHOMHAIDHONOTHA https://m.edsoo.ru/7f41cc74
5 BO3HHMKHOBEHUE U Pa3BUTHE 9 05 bubmmoreka LIOK
KU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHusmsbl 1 5 1 bu6motexa [IOK
OKpy’Karolascpena https://m.edsoo.ru/7f41cc74
4 Coo0mrecrBa u 9 bubmorexa [IOK
9KOJIOI M4 E€CKHUECH CTEMBI https://m.edsoo.ru/7f41cc74
bu6morexa IIOK
5 P 2
C3CPRHOCEpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 95
[TPOTPAMME '



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosunuecrBouacos
. Temaypoka Bee | Komrpommbie MpakTiieckue Harau3zyd | DieKTpoHHbIeHU(PPOBHICOOPA3OBAT
eHusl eJIbHbIePeCypChI
/ ro padoThI padoThI
n
but6imoreka [JOK
1 buonorus B cucreMeHayk 1 https://m.edso00.ru/863e6122https://m.eds
00.ru/863e632a
Metoapl mo3HaHUS )KUBOU
npupoasl. ITpakTuyeckas
pabota Ne 1 «Vcmonp3oBaHue bubmotexa [JOK
2 1 0.5
pa3IMYHBIX METOAOB IIPU https://m.eds00.ru/863e6122
M3YyYEeHUU OUOIOTHYECKUX
00BEKTOBY
3 buonorndeckue cucTeMsl, 1 but6mmoreka [JOK
MIPOLIECCHI U UX U3yUYEHUE https://m.eds00.ru/863e6564
4 XUMHUYECKHUI COCTaB KIIETKH. 1 bu6mmoreka [JOK
Bona n MunepanbHbIe COA https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bu6motexa [IOK
0enKoB https://m.eds00.ru/863e6b72
depMeHTbl — OUOJIOrHYECKHE
Karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «3yuenue 1 05 bubmotexa [JOK
KaTAIUTHYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
bepMeHTOB (Ha TpUMepe
aMuUJIa3bl UJIM KaTajasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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

bubmuorexa [IOK

KJIETKaX KOHYMKA KOpelIKa
JyKa Ha FOTOBBIX
MHUKpOIpernapaTax»

! M https://m.eds00.ru/863e6870
bub6moreka IIOK
8 HyxentosbiekncaosL. AT® https://m.edso00.ru/863e6d5¢c
9 HcTopust 1 METObI U3Y4YEHHUS bu6morexa LIOK
kietku. Knerounasreopus https://m.edso00.ru/863e6e88
10 Kietka kak 1memoctHas kxuBast
cucrema
CtpoeHHe 3yKapu OTHYECKOM
kietku. JlabopaTopHas padora
No 2 «M3ydyeHue crpoeHus
KJIETOK PaCTCHHH, )KUBOTHBIX, bubmorexa HOK
11 FpiGoB 1 GaKTepiii Mo 0.5 https://m.edso00.ru/863e6ffOhttps://m.edso
0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOITpernapaTax u ux
OITMCAHKECY
12 OOMeHBeIeCTBIIIMMEeTa00JTH3 but6mmoreka [JOK
M https://m.edso0.ru/863e766¢
bubmuorexa [IOK
13 | Porockres. XemocHuTes https://m.eds00.ru/863e7¢98
. bu6mmoreka [JOK
14 duepreriicckuiiodmen https://m.edsoo.ru/863e7aae
JKu3HEHHBIH UK KICTKH.
Jlenenue kaeTku. MUTO3.
JlabGopaTopHas padora Ne 3
15 «Habnmronenue Mmutosa B 0.5 bubmmorexa TIOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 BbuocunTtes Oenka. Peakius bubmuorexa [IOK
MaTPUYHOT'O CHHTE3a https://m.eds00.ru/863e796e

17 Tpancnsauus — bu6morexa LIOK
OounocuHTez0enKa https://m.eds00.ru/863e796e

18 Hexnetounsie) OpMBIKHU3HE — bubmmoreka [JOK
BHUPYCBI https://m.eds00.ru/863e7540

but6mmoreka [JOK
®opMBIpa3MHOKEHUSOPTaHHU3

19 OB https://m.edsoo.ru/863e81b6https://m.eds

00.ru/863e831e
N bubimoreka [JOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MIOJIOBBIX KJICTOK.

O1m1010TBOpEHME. BuGmiorexa LIOK

21 | Jlabopatopnas pabora Ne 4 05 https://m.eds00.ru/863e81b6
«M3ydueHne cTpOeHUS TTOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIpernapaTax»

99 WNHauBuyanbHOEpa3BUTHEOPT bubmmoreka LIOK
aHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HACIICZICTBEHHOCTH H bubmorexa LIOK

https://m.eds00.ru/863e862
U3MEHYHBOCTH
3aKOHOMEpPHOCTHU

24 HacJe0BaHUs TPU3HAKOB. bubmuotexa [JOK
MoHoruopuHoe https://m.edso0.ru/863e8878
CKpeIIMBaHUe

95 JuruOpunHoeckpenBaHue. bu6motexa [IOK

3aK0H HE3aBUCUMOI'O

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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

HACJICAOBaHUA ITPHU3HAKOB

26

CuerieHHOE HacJlIeqOBaHUe
npu3HakoB. JlabGopaTopHas
paborta Ne 5 «3yuenne
Pe3yIbTaTOB MOHOTHOPUIHOT O
U TUTHOPUIHOTO CKPEIIUBAHUS
y Ipo30(HUITBI HA TOTOBBIX
MUKpOIpernapaTax»

0.5

bu6moreka IIOK
https://m.edso0o.ru/863e8c60

27

I'eneruka nmosa. Hacinenosanue
MIPU3HAKOB, CLIEMJIEHHBIX C
II0JIOM

bubmmoreka [JOK
https://m.edsoo.ru/863e8c60

28

MN3MEHUYHBOCTb.
Henacnencrsennas
U3MEHUHUBOCTh. JlabopaTopHas
pabota Ne 6.
NzydennemonurukanmoHHoin
3MEHYUBOCTH,
MOCTPOCHUEBAPUAITMOHHOT OPSI
J1a ¥ BApUAllHOHHOWUKPHUB O

0.5

Bbu6nunoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas
M3MEH4YMBOCTh. JlabopaTopHast
pabota Ne 7. «Ananuz
MyTalui y Apo30¢uisl Ha
TFOTOBBIX MUKpOIIpenapaTax»

0.5

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

30

I'enernkauenoBeka

bu6mmoreka [JOK
https://m.edso0.ru/863e8d78

31

Pe3epBHbIii ypok. O6001meHNE
no tTeMe «HacnencTBeHHOCTD U
W3MEHYHUBOCTb OPraHU3MOB»



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

39 Cenexkuus Kak Hayka u 1 bubmotexa [JOK
nporecc https://m.edso00.ru/863e9214
M

S S — 1 Bitbmiorera LIOK

HH P https://m.eds00.ru/863e9214

JKUBOTHBIX

34 bHroTEeXHOIOrnAKaKOTPaCIBbIIPO 1 bubmmoreka LIOK
HU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPO'PAMME



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

11 KITACC

Ne KosnyecrBouacos

Temaypoka Bee | KoHTponbHbie MpakTieckue JMarauzyu | DaexkTpoHHblenudpoBbieodpazoBaTe
n/ eHus JbHbIEPeCYpPChI
I ro padoThI padoThI

DBOITIOIUS U METOJIBI €€ bubmotexa [JOK

1 1
U3y4EHUs https://m.edso00.ru/863ea20e

5 Ucrtopus pazButus 1 bubmuorexa [JOK
MPEICTABJICHUH 00 SBOJIIOLIUH https://m.edso00.ru/863e9570

bu6moreka [JOK

3 Mirkpoopomows 1 https://m.edsoo.ru/863e9cle
[HonynsAauus Kak 3eMeHTapHas
€IMHUIIA BUJA U 3BOJIOLUH.

4 JIabopaTtopHas padora Ne 1 1 05 bubmorexa [{OK
«CpaBHeHHE BUOB 10O https://m.edso0.ru/863e99c6
MOP(OIOrHIECKOMY
KPUTEPHIO»

BIDKYIIIAE CUITBI
5 (IineMZ;[lapHme (bakTopsl) 1 Bubmiorexa LIOK
https://m.edsoo.ru/863e9da4
3BOJTIOIINHT

5 EcTtecTBeHHbIi 0TOOD U €ro 1 bubmorexa [IOK
hopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNHA:

7 IIPUCIIOCOOIEHHOCTD 1 05 bu6muotexa LIOK
OpPraHU3MOB U https://m.edso00.ru/863e9fde
BHJI000pa3oBaHueE.



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

JlaGopaTtopHasipabora Ne 2
«OnurcaHUEenpyr crIoCOOIEHHOC
THOpraHU3Ma U
e€OTHOCHTEIbHOTOXapaKTepa

Hampasnenus u

bu6mmoreka [JOK

8 MIyTUMaKpPO3BOJIFOLINT https://m.edso00.ru/863e9cle
9 HeoOpaTtuMocTh3BOIIOIIUN
10 HcTopus xu3Hu Ha 3emie u
METOAbI e€ U3ydeHHs
11 I'unore3sl IPOUCX 0K ICHUS bubmuorexa LIOK
KHU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
PasButHe xu3HM Ha 3eMIIE 1O bubmoreka IJOK
12
3pam U nepuoaam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3Tallbl BOJIIOLINHT
pPacTUTENBHOI'O U dKUBOTHOT' O
13 mupa. [IpakTryeckas padota 05 bubmotexa LIOK
Ne 1 «M3y4yeHne nckomnaemsix https://m.edso0.ru/863ea8bc
OCTaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKITUSIX)
14 CoBpeMeHHasicucTeMaopraHnuy bubmmotexa [IOK
ecKoromupa https://m.edso00.ru/863ea48e
15 DBOIIONHUSIYCITIOBEKA bu6moreka [JOK
(anTpOmnorenes) https://m.edsoo.ru/863eac2c
16 JIBmwxymmecuibl ((pakTopbl) bubmoreka IJOK
AHTPOIMOreHe3a https://m.edso00.ru/863ead44
17 OCHOBHEIECTAIUUDB OJIIOIITNYE



https://m.edsoo.ru/863e9c1e
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

JIOBCKa

18

YenoBeueckue pacel U
NPUPOAHBIE aanTalluN
4eI0BeKa

bu6moreka [JOK
https://m.edsoo.ru/863eaea?2

19

PezepBHbiii ypok. O6001IeHNE
1o Teme «BO3HUKHOBEHHE U
pa3BUTHE KU3HU HaA 3eMJIe»

20

OKoI OIrMsIKaKHayKa

21

Cpensl obutanus u
9KOJIOTHYecKue (paKkToOpsbI

bu6moreka [JOK
https://m.edsoo.ru/863eafec

22

AbGuotnueckue GaKkTOpPhI.
JlabopaTopnas pabora Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH PacTEHUH U3
Pa3HBIX MECT OOUTAHUSY.
JlabopaTopnas pabora Ne 4.
«BimsgHMe cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICyCa»

0.5

bu6moreka [JOK
https://m.edsoo.ru/863ebl10e

23

buotnueckuedaxTopsl

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

24

DKOJIOTHYECKHE
XapaKTePUCTUKH TOMYJIISIUH.
[IpakTueckas padorta Ne 2
«ITogcuér mIoTHOCTH
MOMYJISIUNA Pa3HBIX BUIOB
pacTeHuin»

0.5

25

Coo01ecTBaOpraHu3MoB —

Bbu6moreka [JOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

OHOLIEHO03 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHECUCTEMBI 1 bubmorexa [JOK
(3KOCHCTEMBI) https://m.eds00.ru/863eb46a
OcHoOBHBI€E MTOKa3aTEIH
9KOCUCTEMBI. DKOJOTHYECKUE
27 HHpAMHIIHI, 1 bu6moreka [JOK
. https://m.edsoo.ru/863eb5fa
CBOWCTBa’KOCHUCTEM.
Cyxkueccus
28 [TpupoHBIEIKOCHCTEMBI
29 AHTPOIIOT €HHBIEIKOCUCTEMBI
30 buochepa — 1 bubmorexa [IOK
riio0anbHasIKOCU cTeMa3eMIIn https://m.edso00.ru/863ebb5e
31 3aKOHOMEpPHOCTHUCYILIECTBOBAH 1 bubmorexa [JOK
usonochepsl https://m.edso00.ru/863ebd16
32 UYenoBeuecTBO B 1
ounochepe3emin
33 CocyiiecTBOBaHUETPUPOIBI 1 bubmuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O600meHne
34 teMbl «Co00111eCcTBa U 1
9KOJIOTUYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB 34 55

I10 ITIPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

