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MOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma 1o Ouosiormu pa3zpaboTaHa Ha OCHOBE IpHUKa3a
Munnpocsemenuss Poccun ot 18, 05. 2023 Ne371 «OO6 yTBepkaeHUU
dbenepanprHOil 00pa30BaTENbHON MPOrPAMMBI CPEAHETO OOIIET0 00pa3zoBaHUs» U
oOpa3zoBaTeIbHON  mporpaMMbl  cpeaHero ooOmero oOpaszoBanus MBOY
«bytbimunkas COILD»

[Ipu pa3paboTke TporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JUIS
OTIPENIENICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJICPKAHHUS Y4EOHOro MpeaMeTa
«buonorus» cocraBuwin: KoHuenrtyaiabHele Tonoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTU II€JIeH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBIITYCKHHUKOB, TIOJIOKEHHS 00 OOIIHX IEIIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHAE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakKe TMOJOKEHUS O
cnenuduke Ouosoruu, €€ 3HaYeHUH B MO3HAHUU >KUBOU TIPUPOABI U 00eCTIeueHun
CYIIIECTBOBAHMSI YeJIOBEYECKOTro obOmiecTBa. COrjlacHO Ha3BaHHBIM ITOJIOKCHHSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITHH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TpeacTaBleHHWE O IesIX, 00 oOmiei
cTpareruu OOy4eHHs, BOCHUTAHUS U PAa3BUTHA, OOYYAIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buonorus», omnpeaenseT o00s3aTeNbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, paclpeleieHue 1o pa3feiaM W TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYeOHOTO Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yUaroImmXcsl.

B nmnporpaMmvMe mo OuoMOTMM TaKXKE YUYHUTHIBAIOTCA TpPeOOBaHUS K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U TIPEJAMETHBIM pe3yJIbTaTam
oOyuenuss B (GOPMHPOBAHHU OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEIbHOM
NeSATeTbHOCTU/Y4eOHbIX JIEUCTBUN, OOYYaIOIIMXCS MO OCBOCHHUIO COJACPKAHUS
OMOJOrMYECKOr0 00pa30BAHMSL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) pean30BaH
NPUHIMI TPEEMCTBEHHOCTH B H3Y4Y€HUW Ouosnoruu, Onarojaps d4emy B Hei
MIPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOLIEHHWEM K OKpYXalolled MPUPOIHON cpene.
[ToaTOMy Hapsiay ¢ W3ydeHHEeM OOMIeOMOJIOTHYECKUX TEOPHH, a TaKkKe 3HAHHH O
CTPOEHUH >KMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEAHEBHOM KU3HU JUIsl PEIICHUs] IPUKIAAHBIX 3a/1a4, B
TOM 4YHCIE: NPO(HUIAKTHKU HACICACTBEHHBIX 3a00JCBAaHUN YEIOBEKa, MEIUKO-



T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKHU
1IeJIeCO00Pa3HOro MOBENEHUS B OKpY’)Kalolled MNpUPOJHOW cpele, aHanusa
BIIUSTHUSL XO3SUCTBEHHOW AESITETHHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOJHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHHE BHUMAHU K MIPHUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «buosiorus» MmpoauKTOBaHO HEOOXOJIMMOCTBIO 0OeCTICUCHUS
YCIIOBHUI JUIsl pellIeHUs] OJHON M3 aKTyaJbHBIX 3a/1a4 LIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetT (GopMUpOBaHHE Yy  OOydarouuxcs
CHOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHMs 3aHMMAET Ba)KHOE
Mecto. OHa obOecnieuuBaer (OpMUpPOBAHHUE Yy OOYYAIOIIUXCA MPEACTABICHUU O
HAay4YHOM KapTUHE MHpA, pacIIUpseT U 0000IIaeT 3HaHUS O KUBOHM mpupojne, e€
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIOIHMH, CO3IAET
yCIOBUSL  JJsi: TIO3HAHMA  3aKOHOB  JKMBOW  HpHUpOnbl,  (HOpMHUpOBaHMS
(YHKIMOHATIBHOM T'PaMOTHOCTH, HaBBIKOB 30pOBOrO W Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMYECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHHS K KMUBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHUs BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJa4y  CpelHero  oOmero o0pa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenune Ouonornn odecrnednBaeT yciaoBHs Uil (POPMUPOBAHUS
WMHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYPhl, CIOCOOCTBYET HMHTErpanuy OMOJOTMYECKUX 3HAHUU C
MPEJICTABICHUSAMH U3 APYTUX YIEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpadun. Ha3BaHHble MOJOXKEHUS O MpeJHA3HAYCHWU Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY Uil OINpEJeNIeHUus MOIXOJ0B K OTOOpYy H
CTPYKTYpUPOBAaHUIO €ro COAEp)KAaHMs, IMPEACTAaBICHHOIO B IPOrpaMMe IO
OHOJIOTUU.

Ot60p copepxkanus yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypocOOOpa3HOro MOIXOJa, B COOTBETCTBUH C
KOTOPBIM OOyYarouiyecsi JODKHBI OCBOMTH 3HAHUS M YMEHHUS, 3HAUYUMBbIE IJis
dbopmupoBaHusl O0OIIEH KyJIbTYphl, ONpPEACNSIONIMe aJeKBaTHOE IOBEJICHUE
YeJIOBEKa B OKPY’KAIOUIEH MPUPOIHOU cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUYeCKoi aearenbHocTH. Ocoboe MecTo B ATOM CHUCTEME 3HaHHM
3aHHUMAIOT 3JIEMEHTHI COJIEP KAHUS, KOTOPBIE CIIyKaT OCHOBOW 1111 (HOPMUPOBAHMUS
IPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOUW KapTUHE MHUpA U
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUud
OMOJIOrMYecKOro 00pa30BaHMUI.

CrpykTypupoBaHHE COAEpX aHUs Y4yeOHOro Marepuaja B IpOrpaMMe II0
OMOJIOTUM OCYIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00



OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPUPOJIBI, O €€ YPOBHEBOW OpPraHU3alNU U
ABOJIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro npeamera «buonorus»
BBIJICJICHBI CIICIYIONINE COJIepKaTeabHbIe JIMHUU: «bUoorus kak Hayka. MeToabl
Hay4yHOTO mo3HaHus», «Kierka kak Ouosnoruueckass cucreMa», «Opranu3m Kak
Oounonornyeckas cucteman, «CucremMa W MHOTOOOpa3ve OpPraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

enp wm3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
oBjlaJicHue  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JIEUCTBUM B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTIeunBaETCs PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHME OOYyYaIOIIMMHCS CHUCTEMbl 3HAHUNH O OHOJIOTMYECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyXalluX OCHOBOU
st GOpPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmMupoBaHUe y OOYYalOIIMXCS MO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIleCCe aHaiIW3a JAHHBIX O IMYTSAX PA3BUTHSA B
OMOJIOTUM HAyYHBIX B3IISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE y oOydaroumxcs o0O0mell KyJbTypbl, (YHKIHOHAJIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOABl HAa OCHOBAHMM 3HAHWM M OIbITA, IOJYYEHHBIX IIPH
M3yYEeHUH OMOJIOTHH;

dbopmupoBaHue y O0OydYarONIUMXCS YMEHUN WILTIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM >KHMBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS ATUYECKUX
HOPM TIPY TTPOBEICHUH OMOJIOTHYECKUX UCCIIEOBAHUIA;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOUN KYJIbTYpbI, 1U1sl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJICACTBUUA CBOEH JIEATEIIBHOCTH M0 OTHOIICHUIO K OKPYKaIUIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00sieBaHUM.



B cucreme cpemnero oOmiero obOpaszoBanusi «buonorusy», w3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OOS3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOSIIMM B
COCTaB MpeaMeTHOU 001acTH «ECTEeCTBEHHO-HAayYHBIE PEAMETHD.

Jlist uzyueHust OMoJ0TuM Ha 6a30BOM YPOBHE CpeiHEro oO1ero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B HezeIn0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduei, 3TUKOM, ICTETUKON U MPABOM.
Pons Ouonoruu B (OpPMHUPOBAHUM COBPEMEHHOM HAyYyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl TO3HAHUS KUBOUW PUPOJIbI (HAOIIOICHHE, YKCIIEPUMEHT, ONTUCAHHKE,
U3MepeHue, KiaaccupuKaius, MOJCTUPOBAHUE, CTaTHCTHYecKass o00paldoTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabmuier u cxeMbl: «MeTo bl TO3HAHUS YKUBOU TIPUPOIBI.

JlaGopaTopHble U MPaKTHYECKHE PadOTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHHe pa3IUYHBIX METOJIOB MpPH
W3Y4YCHUU OMOJOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPTraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U BX pa3HooOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OnoCcepHBI.

JdeMoHCcTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MIPU3HAKU XKU3HW», «YPOBHHU OpraHU3aIUU
KABOU IPUPOABDY.

O6opynoBanue: Mmoaenb Mosekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KJIETKH. XUMHYECKUE JJIEMEHTBI: MAaKpPOSJEMEHTHI,
MHKpPO3JIEMEHThL. Bo/ia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpaIbHBIX BemleCTB B KieTke. lloxnmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHUMbIE AMUHOKUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.



®epmenTsl — Ouonormdeckue Katanu3aTtopbl. CtpoeHue QepMeHra:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuupuyHoctb. KodepmenTsl. ButamMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubdbo3a u  Ae30Kcupudo3a),
aucaxapuabl  (caxapo3a, JIaKTo3a) M TOJIMcaxapulbl (Kpaxmaj, TJUKOTEH,
1eJuT0103a). bruonorndeckue GyHKIUU YTIIEBOIOB.

Jlumuasl:  Tpurauuepuasl, Qochomunuasl, crepouabl. ['uapoduibHO-
ruapopoOHble  cBoiicTBa. buonormyeckne ¢yHkunu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEIKOB U JTUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie kucnotsl: JIHK wu PHK. Hyxkneotunslt — MoOHOMEpBI
HyKJIeuHOBBIX KUCHOT. Ctpoenune u ¢pynkuuu JJTHK. Crpoenue n gpynknuu PHK.
Buast PHK. AT®: ctpoenne u GpyHKIMU.

Hwuronorus — Hayka o kierke. Knerounas teopust — mpuMep B3auMOIEUCTBUSA
uaei u pakToB B HAYYHOM MMO3HAHUU. METOIbI U3YUEeHHS KIIETKU.

Knerka xak 1enoctHas >kuBass cuctema. OOIMe MNpU3HAKUA KIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyael JIHK kak renernueckmii ammapar,
CUCTEMa CUHTe3a OelKa.

Tunel KIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. Knerounas crenka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIIMYMS PACTUTEIIbHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIHMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkuuu. Llutomnnasma u eé
opranoussl. OnHoMmemOpanHbie opraHounabl kietku: OIIC, ammapar ['ombmxw,
mu30combl. [lomyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoxnenne MUTOXOHIApUM u TwiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOJU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOUAOB KJIETKU. BKiItoueHus.

Snpo — peryasTopHbId HeHTp kieTku. CTpoeHue saapa: sijaepHas 000JouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEHIECTB B KJIETKE.

JlemoHncTpanuun:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneninen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMUYECKUX JJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XuMHIECKUX JJIEMEHTOB B )KUBOW IPUPOIEY.

Tabmumsr u cxemsl: «llepuonnyeckass Tabauna XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BO/Ib», «brocunTes Oenka», « CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MoIeKybl



AT®», «CtpoeHue 3yKapuOoTHUYECKOM KIeTKW», «CTpoeHue >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MPOKAPUOTUYECKOU KIETKWY,
«CTpoeHue apa KIETKN», « YTIeBOIbD, «JIumuab.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHUE MJIi MPOBEICHHUS
HAOMIOACHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYEeCKHE PadOThI:

JlaboparopHass pabora Ne 1. «/3yyeHue KaTadUTUYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHasi padora No 2. «V3ydeHue CTpOEHHsI KIETOK pPaCTeHHI,
KUBOTHBIX M OaKTEepUi MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U HUX
OMKCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BeIIeCTB, WM METa00oIM3M. ACCUMUIISALNS (TUIACTHYECKUNH OOMEH) 1
JTUCCUMWISIIUSL (PHEpreTUYecKuii OOMEH) — JBE CTOPOHBI E€IMHOIO0 Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BELIECTB M JHEPruu B TOHUMAaHHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTpO(dHBINA U reTepoTpodHbiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas u TeMHOBasg (a3pl (QoTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuii cpefbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIECHUSI €r0
MIPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIONIEe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BeIIeCTB, BbIACICHUE U
aKKyMYJUpPOBAaHHE DSHEPrud B KIETKE. OTalbl JYHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. ['enermueckas wuHpopmauus u JHK.
Peanuzauust reHetmueckoil MH@opmManuu B KieTKe. ['€HETHYEeCKMH KOA U €ro
cBoiicTBa. Tpanckpumnuusa — matpuunbiii cuate3 PHK. Tpaucnsmus — OuocunTes
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsle popMmbl xu3HU — BUpYChl. McTopust oTkpsiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOCHHUS ¥ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX W YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc nmmmyHozaepunura yenoseka (BMY) — Bo3Oyaurens CIIN/a.



OOpatHass ~ TpaHCKpUWIIIUS, peBepTaza W  uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUIA.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. . Banosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel muTanus», «Merabonmuzm», «MUTOXOHAPHUSY,
«JHepreTudeckuii oomen», «Xioportacty, «®Potocuntes», «Ctpoenune JIHK»,
«CtpoeHue u pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: moxaenu-anunkanuu «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CtpoeHue KiIeTku», Mozenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkeHHe 1 MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounblii 1ukiI, WiIM >KU3HCHHBIM MK KiIeTkd. MHTepdasza um MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Permnukaruss — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JIunouaHeli M TAalUIOUJHBIA ~ XpPOMOCOMHBIE  HaOoOpbl.  XpOMATHIBIL.
[utonornueckue OCHOBBI PA3MHOXKEHHUS W  MHAUBUIYAIBHOTO  PAa3BUTHS
OpraHU3MOB.

Henenne xietkn — muto3. Craaum muto3a. IIpomeccsl, nmpoucxoadime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rTuO€Nb KJIETKH — aromTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE NI CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu Mmeio3a. IIporecchl, Npoucxoadiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorundeckuii cmbICa U
3HAYEHHE MENO03a.

['ameTtorenes — mporecc 0oOpa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie *ene3bl: CEMEHHMKHA M ssudHUKU. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ufl, SHMIEKJIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK M crepmaTo3ounoB. OmIog0TBOPEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3mOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npobsieHne, TacTpyisanus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPUOHANILHOTO PAa3BUTUSA: MpPsAMOE, HemnpsaAMoe (JInuyuHOuHOe). BiusHue



cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 I[BETKOBOTO PACTEHMS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmumer u cxeMbl: «®DOpMBI Pa3MHOKEHHS OPraHM3MOBY», «J[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuid», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kieTku Oaktepuil», «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit mukim», «Pemnmukanus JJHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenpsiMmoe pa3BuTHE», «I'aMeToreHe3 y MICKONMUTAIONINUX U
yesioBekay, «OCHOBHBIE CTauU OHTOICHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOIIETO», «SAHIEKIETKAa MIICKOIHUTAIEro», «KapuoknHe3 B KJETKax
KOpeIlIKa JyKa», MarHUTHas MOJAENb-alUIuKaus «JlegeHue KIeTKu», MOMIEIb
JTHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpaKkTHYecKUue padoThl:

JlaGoparopnass pabora Ne 3. «HaGmiomeHme MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabota Ne 4. «M3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M HN3MEHYUBOCTh OPraHNU3MOB.

IIpenmert u 3aaun reHeTUKU. McTopus pa3Butusa reHeTuku. Posb nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHKHU. BKiam poccUiCKUX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPUAOJIOTHYECKUM,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTHYeCKknii). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTrndeckas CHUMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE . MeHnaeneM.
MonorubpuiHoe CKpeuMBaHue. 3aKOH €IUHO00pa3us THOpUIIOB TMEPBOIO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH PpACHICIJICHUS TPU3HAKOB.
I'unores3a ynctoThl raMeT. [1o1HOE M HEeMOJMHOE IOMUHUPOBAHUE.

JlurnOpuiHOEe  CKpelIMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  [lUTOreHeTHMYeCKWE€  OCHOBBI  JUTHOPUAHOTO  CKpEIMBaHUS.
AHanu3upyroliee ckpeniuBanue. VMcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBaHUS
JUTS OTIpEIeTIeHUsI TeHOTHUITa OCOOH.

CueruieHHOe  HacienoBaHue mnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHHUIO T'€HOB. HapylieHne CuemnieHus reHoB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas TE€OpUs HACIECICTBEHHOCTH. [ eHeTuUYeCKre KapThl.



I'enetrka mosia. XpoMOCOMHOE OIpeeieHHEe Mojia. AyTOCOMBI U TIOJOBBIC
XpoMocoMbl. ['omMorameTHble W TeTeporaMeTHble OpraHu3Mmbl. HaclenoBaHue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

HN3menunBoCTh. BHIbI K3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAM(GUKAIIMOHHONW M3MEHUMBOCTH. BapualimoHHBIN psij ¥ BapuallioOHHAas KprBasi.
Hopma peakuuu npuszHaka. KonnyecTBEHHbIE M KaUYE€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBenHas, WiM TeHOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOMHAaTHBHaS
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpoIecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa 1 mpuYnHbl MyTaluii. MyTareHasie (hakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAJI0B B HacjaeAcTBeHHOW n3menunBocty H. V. BaBumosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3BMEHYHBOCT.

I'enetnka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETHKU
YeJIOBEKA: TeHeaIOTHYCCKUM, OTM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHIMA,
MOJICKYJISIPHO-T€HETUYECKH . CoBpeMeHHOE OIpEeICIICHUE FEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHUCJIEC C MOMOIIbIO
[111P-ananu3a. HacnenacTtBennbie 3a0ojeBaHUsS 4YeIOBEKa: TI€HHBIC OOJIE3HH,
00JIe3HU C HACJEJCTBEHHOM MpPEApacHOIOKEHHOCThI0, XPOMOCOMHbBIE OOJIE3HHU.
ComaTvuueckue U TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKH. IIpUHITUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPOPUTAKTHKHA U JICUCHHUS TeHETUUCCKUX
Oosie3Hel. MeauKo-reHETHYECKOe KOHCYJIbTUpPOBaHME. 3HAUCHUE METUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUU U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeI0OBEKa.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmunel W CXEMBL: «MoOHOTMOPUAHOE  CKpEIlUBaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pacCHICIICHUS W €ro IHUTOTreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemiuBaHus»,  «Meho3y,
«B3auMonencTBre  ajIeNbHBIX T'€HOBY», «l'€HeTHYecKkne KapTel pACTEHUH,
KUBOTHBIX W YeJoBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacJeIO0BaHUsI,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uyenoBeka M JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
(bakTopay, «I'eHeTuKa rpynn KpoBu», « MyTalliOHHasi U3MEHYUBOCTD.

OGopynoBaHue: MoJeIH-aNIUIMKAIM  «MOHOTHOPHUIHOE CKPEITUBAHHECY,
«HemnomHoe nmoMuHMpoBaHuEe», «JurnbpuaHoe ckpenuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKOI U MuKporpenapar «J[pozodumma» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTHYEeCKHE PadOThI:

JlaGoparopnast pabora Ne 5. «3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO U
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTaxy.

JlabopatopHast pabora Ne 6. «M3yueHne MoAM(PUKAIIMOHHON U3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO PsAZla U BAPUALIMOHHON KPUBOW.

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30puiabl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBlieHHE€ U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHMOTEXHOJIOTHH.

Cenekuusa Kak HayKa W MPOILECC. 3apOKIACHUE CENEKIMU U JOMECTUKAIUS.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKAEHUA JOMAIHUX XUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeIeKIIUU. MacCoBBId U MHANBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHW U KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
cKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE YHUCTHIX JIMHUM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPHIMHT.
Otnanéunas rtulOpuamsanus U €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes |
NOJIyYEHHUE TOJUILUIOUAOB. JIOCTMKEHUSA CENEKIMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. IJTarbl
co3ganus pexomOmHanTHOW JIHK wu Tpancrennnix opranuzMoB. Kierounas
uHx)eHepud. Knerounsle KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

OKojornyeckue M 3tudyeckue  npoodisembl. MO —  reHeTHuyecku
MOAU(UIIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBumos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHoB.

TaGauusl u cxembl: kKapta «LIeHTpBl TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl 1oMalmHUX XKUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemuka M. @. Banoay,
«Ilomumnoungus», «OObekThl OMOTEXHONOTHM», «KileTouHble KyJIbTYpel U
KJIOHHpOBaHue», «KKOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIUIOI0B AUKUX (GOPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble M NpakTHYecKue padoThl:

Okckypeuss «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa HBoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B MAJICOHTOJOTMYECKON JIETONHCH, IEPEXOIHbIE (POPMBI.
buoreorpadpuyeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyuus HSMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIEC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIApHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKMX MyTeHd y Bcex
OpraHHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. Ilpenmocbuikn  BO3HMKHOBEHUS
JapBUHK3MA. J[BWXKylIue CHIBl SBOMIONMHM BUAOB 1O J[lapBuHy (uM30BITOUHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymye cuibl ((hakTOphl) SBOIIONMK BHUIIOB B MPUPOJE. MyTallMOHHBIH
npolecc M KOMOWMHATHMBHAs WM3MEHYMBOCTH. llomynsinmoHHbIE BOJIHBI U Aperd
reHoB. M3oauust 1 MUrparusi.

EctectBennblii oTO60p — HampaBmsiiomuid  ¢akrtop sBomouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOMIOUUU. [Ipumepsr
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOAJANITALIUH.

Bun wu  BupgooOpasoBanue. Kpurepunm Buzma. OcHOBHbBIE  (DOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

MakpoosBomnorusi. DopMbl  3BONIONMMU:  (UIETHYECKAas, JTUBEPreHTHas,
KOHBEpIreHTHas, napajuienbHas. HeoOpaTtuMocTh 3BOTIOIUY.

[IponcxoxieHne OT HeCNEeUHATM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAs paguanus.

JdeMoHcTpanuu:



IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbliin
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOTrO00Opasne COpTOB PACTCHUIDY,
«MHoroo6pazue  mopoa  KHMBOTHbIX»,  «llomymsimuu»,  «MyTalmonHas
U3MEHYMUBOCTH», «ApoMmopdo3b», «Ununoamantauuun», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnoco0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

O06opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMHU OKPACKH,
Ha0oOp IUIOAOB U CeMsH, KoyuleKus «lIpumepsbl 3alIMTHBIX MPUCIOCOONEHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HANPABJICHHS SBOJIONUN», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra I0O3BOHOYHBIX).

buoreorpapuueckas kapra wMupa, KoJuleKuus «DOpMbl COXPAHHOCTH
WCKOIAEMbIX JKMBOTHBIX M pacTeHUN», Mojenb ammukanus «llepexpéct
XpOMOCOM», BJIaxHble nmpenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jlpo3oduna» (HopMa, MyTanuu (GOpMbI KPbUILEB U
OKPACKH Tena).

JlaGopaTopHble M IpakTHYecKUe padoThbl:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHasi pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TPEACTABICHUSA O 3apOXKICHUU >KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: a0uoreHe3 W MaHcHepMus. XUMUYECKas
ABOMIOLMSA. AOHMOTEHHBIA CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3BotoIMU. HavanbHbie 3Tamnsl
ouonorndeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne mMmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM W HX 3BOJIOLMSL.
DopMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3spa u e€ Tmepuoabl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3o0Mckass 3pa W €€ mnepuoAbl: NaJICOT€HOBBIM, HEOICHOBBIN,
AHTPOTNOT€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJOornyecKux mpoieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
KUBOTHBIX. [losiBIeHHE, paclBET U BEIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxkeHue 3BOIoUUU. OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

DBOJIIOIMSA YENIOBEKa. AHTPOIIOJIOTUA KaK Hayka. Pa3Butue npeacTaBieHui o
MPOUCXOXKJICHUHU ueJoBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxonactBa u
pa3IuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JIBroKky1ue cuwibl  (axTopsn) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTEeCTBEHHbIH o0TOOp. OOIIEecCTBeHHbI 00pa3  >KU3HH,
M3rOTOBIICHUE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenblid, YemoBek npsMoxoasmui, YemoBek HeaHIEPTAIbCKUM, YenoBek
pasymHbIiii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBAaHHUS, 00JaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJIOMJHAsA  (PKBATOpUAJIbHAs),  MOHTOJOUAHAsS
(a3uarcko-amepukaHnckasi).  YepTsl  MPUCIOCOONEHHOCTH  TpEJCTaBUTENCH
YeJIOBEYECKUX pPAac K YCJIOBHUSM CYIIECTBOBaHMs. EJUHCTBO uegoBedyecKuX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuier 1 cxembl: «Bo3aukHoBeHne ConMHEYHOM CcHUCTEMBI», «PasButue
opraHuueckoro wmupa», «PacturenpHas KieTka», <«KuBOTHas  KieTKay,
«IIpokapunornueckas Kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS 4YelIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKUX  HAXOIOK  IPEIKOB
COBPEMEHHOI0 4YeJlOBeKay», «llpeBHenmume moam», «lpesHue momn», «llepBbie
COBPEMEHHBIE JIIOIN», «HET0BEYECKHUE PACHDY.

O6GopynoBanue:  Myimsiku  «I[IpoucxoxxaeHne — 4veinoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEepTajablla, KPOMAaHbOHLA), CIEHKH WIH
M300pKEHHUS] KaMEHHBIX OpYyJIud TEepBOOBITHOTO YenoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpeOna), TeoxpoHoyoruueckass Tabnuna, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX M PACTEHUI.

JlaGopaTopHble M IpaKkTHYecKUue padoThl:

[IpakTueckast padora Ne 1. «M3yueHue MCKOMAEMbIX OCTAaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHus «IBOJIOIUSI OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIM WM KPaeBETUECKUN My3€eil).

Tema 3. Oprann3Mbl 4 OKpYy:Kaias cpeaa.

DKoJIOrus Kak HayKa. 3aaud U pa3zenbl 3KOJOTUH. MeTObl IKOJIOTMYECKUX
MCCJIEIOBAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3[yIIHAs, MOYBEHHAs,
BHYTPHUOPTIaHU3MEHHA.

Okonornyeckue (aktopel. Krnaccupukamuss >SKOJOTMYECKUX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME M aHTpONoreHHble. JlelcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTAHU3MBI.

AbGuotnueckue (akTOphl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPUOINU3M.
[IpucnocoOnenusi OpraHM3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue bakTOpHI. Bunrer OMOTHUYECKUX B3aNMO/ICHICTBUM:
KOHKYPEHIIUs, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koornepamus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHe OWOTHYECKHMX B3aUMOJEHCTBUH I CYIIECTBOBAHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTePUCTUKU nonyjsauud. OCHOBHBIE MOKa3aTelu
MOMYJISILUUA: YHCIEHHOCTh, IUIOTHOCTh, POXKJA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuka YMCIEHHOCTH MOITYJISIUU U €€ peryJssaius.

JdeMoHcTpanuu:

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

Tabmuuper 1 cxemsl: kapta «lIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®otonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISAUK HHDY30puu-Ty henbkuy, « I lumieBsie nemnmy.

JlaGopaTopHble U MpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdosnorndeckrie 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHHS.

JlabopatopHast pabota Ne 4. «BnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Iloacyér MIOTHOCTH NOMYJSALUUNA Pa3HBIX BUIOB
PaCTEHHUI».

Tema 4. Coo0mecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantsel. CBs3u B
ouoneHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonsitue 00 »sKocucteme W
ouoreonieHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHU JKOCUCTEMBI. [luilieBble 1EMM W CETH.
OcHOBHBIE TIOKa3aTeNu HKOCUCTEMBbI: Ouomacca, MNPOAYKIHUSA. IKOJIOTMYECKHE
nUpamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuTHE. CyKLeccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOocHCTeMa XBOMHOTO
WJIM IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPONOT€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYEHHE arPO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpaszue kak @akrtop ycrolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pazHoOOpasus Ha 3emIle.

Vuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI00aIbHOM 3KocHCTeMbl. J[MHaMHUueckoe paBHOBECHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emau. AHTpororeHHbie U3MEeHEeHUs B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue PUPOABI u YEJIOBEUYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATBLHOTO
yIOpaBJICHUsST TPUPOJIHBIMU pecypcaMd M HX UCIHOJIb30oBaHUE. JlOCTHXKEeHUs
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHncTpanuun:

[Toptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuuer u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llenn nutanusy, «IKOJOTUYECKAs] TUPAMHIAY,
«buocdepa u yenosek», «IKocucTEMA MHUPOKOIUCTBEHHOTO JIeca», « IKOCHUCTEMA
XBOMHOro  jeca», «buoneHoz Bogoémay, «ArpoueHos3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS HAa  NOpUpoay», «BaxkHeimme HUCTOYHUKH
3arpsi3HEHHsI BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHelInash COCTaBISAIOIIAS
ounochepr», «DakTopel Aerpaganuu mnousy, «llapHukoBeiil 3¢pdexT», «DakTopsl
PaAMOAaKTUBHOTO 3arps3HeHus Ounocdepb», «OOmas crTpykrypa Ouochepsn,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopenb-anmukanus «Tunuuasle OMOLEHO3b», TepOapuii
«PacturenbHBIe COOOIIECTBAY, KOUICKIINH «bHOIIeHO3», «BpeauTenn BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJICKIIMM pAcTeHUH W
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HbIM AKOJIOTMYECKUM TpyIaM OJHOTO BHUJA,



Kpacnas xuura Poccuiickoit ®enepannn, u300pakeHUS OXpaHSEMBIX BHUIOB
PAcTEHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3yibTaTam
OCBOEHHUS  OOydYalOIIMMHUCS TPOrpaMM  CpemHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pe3yibTaTOB OCBOCHUs npeaMmera «buosorus»
BBIJICJICHBI CJIEAYIONIUE COCTABJISIONIME: OCO3HAHUE OOYYarOIUMUCS POCCUUCKOMN
rpaXkJaHCKON MUJACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNICHUI0, HaJu4Yhe MOTHUBaMU K  OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JMYHOCTH HA OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMN PAa3BUTHS OHUOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENIBHOCTA I[IEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIUMUA CHCTEME
OMOJOTMYECKOTO  O00pa3oBaHWs, HAJIMYUME HSKOJOTHYECKOrOo IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» mnocturarorcs B
CAVMHCTBE YYCOHOW ¥ BOCHUTATEIBHOW JACSITCIIBHOCTA B COOTBETCTBHUU C
TPaJIULIUOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAMOBOCIUTAHUSI U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY W IIPABONOPSAKY, YEJIOBEKY TPyJa U CTApLIEMy ITOKOJICHUIO,
B3aUMHOI'O0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJULMsM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXaroulen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMSI YyueOHoro mpenMera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, pacUIUupeHHe >KU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUaIOIIErocsi Kak akKTUBHOTO U

OTBETCTBEHHOTO 4WICHA POCCUICKOT0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX IpaB M OOS3aHHOCTEW, YyBa)KE€HUE
3aKOHA W IIPaBONOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TIPU CO3IaHUU
y4EOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX U MO3HABATEJbHBIX 3a/1ay, BBIIOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUWUTHIBAaTh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSMHU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MPU OOCYKIEHUM CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOH WUJICHTUYHOCTH,
aTPUOTHU3MA, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH II€pen
Ponunon, ropmoctu 3a cBOW Kpad, cBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTVXKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYCHHS OHUOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO O0IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3amure OtedecTBa,
OTBETCTBEHHOCTh 32 €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;



MMOHMMAHUE 3MOIIMOHAIBHOTO BO3/ICUCTBUS KHUBOM MPUPOJILI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMaHUE W peanu3anus 370pOBOro U 0Oe30macHoro obpasza >KU3HH
(3m0poBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHSATUA M OTAbIXa, peryispHas ¢unyeckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPHM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHWE I1IEHHOCTU TPaBUJ HHIWBUAYAJIBHOTO U  KOJUJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLIMAJIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iuuHbIM cepam mpodecCHoHaTbHON AESTEILHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  Peau30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPAa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH II€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJAE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI HKOJOTUYECKON KyJbTYphl: MPUOOPETEHUE OMbITA
IJITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM WX BO3MOXHBIX TOCJIEACTBUN IS
OKpY>KalOILIEN CPEbI;

OCO3HAHHME TJI00aJBHOr0 XapakTepa 3KOJIOTMUECKHX MpoOJeM M MyTed uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPU HU3YYECHUU OHOJIOTHH
3HAHMST W YMEHHUS TMPU PEIIeHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAJIBHBIM
MPUPOONOIb30BaHUEM  (COONIOZAEHUE  TpaBWil  TOBEACHHS B INPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChephI);



AKTUBHOE  HENpUITHUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
OPUPOAHOU Cpejie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUSTHBIE KOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJIM4ue Pa3BUTOr0 3KOJOTHYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeSATENTbHOCTU AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEIbHOW, KOMMYHHMKATHUBHON M COLMAJIbHON
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOUN JIEATEIIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl Kak CpeACTBa
B3aUMOJEHCTBHS MEXIY JIFOAbMU U MTO3HAHUSI MUPA;

MOHMMaHWe crneru@uKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poJiu B
(dbopMUpPOBAHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIE€JIO0CTHOTO
MpeacTaBlieHuss 00 OKpYXaloleM MHpPE KaK O €JIMHCTBE MPHUPObI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTUM JIsi COBPEMEHHOM IMBUIIM3AIIUU:
oOecrieuyeHus: HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBa, MOMCKa MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
obecrieueHusi  mepexojla K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUUW OMOJOTMYECKHUX 3HAHUM B IEJSIX
MOBBIIIIEHUS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOM TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydarommuxcs, GopMHUPYyEMOM
IpY U3y4YEHUU OMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJIy4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBICHUW OKPYXKAIOMIEro MUpPA U MPOUCXOASANINX B HEM U3MECHEHH,
yMEHHUE JieJaTh OOOCHOBAaHHBIC 3aKJIOYEHHsS Ha OCHOBE HAay4HBIX (AKTOB H
MMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHMS IS
pemieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, T'OTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEPHIBHOMY  OOpa30BaHHIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHHWA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YUMble 1711  (OPMHUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCs
MEXTUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeUuPuKy METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTrus, SIBICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, NPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/0OBaHNe,  HaAOIIOJICHUE, U3MEpPEHue,  JKCICPUMEHT H  JIPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JeHCTBUS (IIO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

PETYJIATUBHBIE), o0ecrieunBaroIme dbopmupoBanue GyHKIMOHATHHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIETEHIMM OOYYaloluXcsi, CIOCOOHOCTh
00yJaronumxcs UCTIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIC,

MHUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBHUS B
MMO3HABATEIbHOW U COMAIIBHON ITPAKTHUKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBaanenne YHHUBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHI
AeCTBUSIMM:

1) 0a30Bble JJOrUYecKue JeicTBUS:

CaMOCTOSITeTbHO  (opMylIMpoBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KiIaccupUKaIi, 0000IIEeH ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACISTh UX XapaKTEepHbIE MPHU3HAKH, YCTAaHABIMBATH
CBSI3U C JIPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LeNd ACSTEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTh PE3YIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMHU LIEJISIMU;

UCITI0JIb30BaTh OMOJIOTMYECKUE MOHITHUS JUIsl OOBICHEHUs (PAKTOB U SIBJICHUMN
KUBOU MPUPOJBL;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHAYKTUBHbIC, JEIYKTUBHbBIE, IO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbBIC cpeacTBa IS MpeCTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUTAH PEIICHUS NPOoOJIeMbl C YYETOM aHaIM3a MMEOUIUXCS
MaTepHabHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eHCTBHA:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U TPOESKTHOU JI€ATETbHOCTH,
HaBBIKAMM  pa3peuieHuss NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METOA0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pa3IMYHbIX METOJIOB O3HAHUS;

MCIIOJIb30BaTh Pa3IMYHbIE BUbI JESITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETAlHH, MNPEeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX M COLUAIBHBIX TPOEKTOB;

(GopMHpOBaTh HAYUYHBIM TUI MBIIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh I[IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIEeHUs, HaXOAUTh APTYMEHThl IJis JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE PELICHHsS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LIEJIEHANPABICHHBIA [OUCK IEPEHOCAa CPEIACTB M CIOCOOOB
JeMCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

YMETh TMEPEHOCUTHh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHUYECKYIO OOJacTH
KU3HENIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBbIE WJIEU, MPEAJaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIleHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTePHATUBHBIE PELICHUS.

3) paGora ¢ uHpopManMen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAINH (TeKCTe Y4eOHOTOo
nocobus, Hay4yHO-NOIYJSPHOW JuUTepaType, OHOJIOIMYECKUX CJIOBapsX M
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHeTe), aHanM3upoBaTh



HH()OPMAITUIO PA3THYHBIX BUJOB U ()OPM TIPEICTABICHUS, KPUTHIECKU OIIEHUBATH
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJIBI MPU TIOUCKE |
otbope Ouosornueckoi MHpOpMalnK, HEOOXOAUMOM ISl BHIMOJIHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJbTYPYy aKTHBHOTO HCITOJIB30BAHUS Pa3INYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  GOpMYy  TPEACTABICHUS
Oounosioruyeckor uHGpopmaruu (Cxembl, rpaduKu, IuarpaMMbl, TaOJHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
Ononornyeckor HHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUe 3HaKW U CUMBOJBI, (HOpPMYJbl, ab0OpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJ€Th  HaBBIKAMH  pAacloO3HaBaHWSA W  3aUTHl  WHQOpMmaIuw,
MH(GOPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMou Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIHHO BBITIOJHEHUS IpeiaraeMoi
3a/lay, YIYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yIaCTHUKOB
JIMaJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHUs, IMOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, IPEINOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(IUKTHI K BECTH IIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CIIOCOOAMH OOIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaAMEPEeHUs JIPYTUX JIOJEH, MPOSIBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYITOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA,;



IPUHUMATh LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ W KAXKIOTO YYaCTHUKA KOMaHAbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHHBaTh HJIEW C TMO3ULHUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

1) camoopranuszaumus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOOJIeM M HX
pEIIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOIICHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NI€ATEIBHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/ladyu B 00pa3oBaTeIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pEIIEeHUs N[pobiieMbl €  Y4ETOM
MUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOIO IMpeaMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pa3HBIX O00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TIO3HABATEJIbHOM  peQuieKCMW  Kak  OCO3HaHHUS
COBEpILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJbTaTOB H
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe(IIEKCUU JUIsl OLIEHKHW CHUTyalud, BbIOOpa
BEPHOT'0 PELICHUS;

yMETh OLICHUBATh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU AHAIU3E pPE3YJIbTAaTOB
NESATENBHOCTH;

3) npuHsATHE ce0s U APYTUX:

MIPUHUMATh Ce0sl, MIOHUMasi CBOU HEJJOCTATKU U JTOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTMX I[IPU AaHAJIU3E pPE3YJIbTAaTOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue sl yueOHoro npeamera «buonorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUW B PA3NIMUHBIX YUYEOHBIX CUTYyaIUsiX, a TaKKE B PEaIbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO F01aM 00yUYEHUS.

[IpenmeTHbIe pe3yibTaThl OCBOCHHs yueOHOro mpeamera «buonorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTMH B CUCTEME HAyYHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUH, (DPYHKIIMOHAIBLHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PpaCKpbIBaTh COJEpKaHUE OMOJIOIrMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboiau3M (0OMEH BEUIeCTB M IpeBpalleHue
HHEPTUHU), TOMEOCTa3 (CaMOperyJsilivs), YPOBHEBAsI OpPraHU3aIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTb OWOJIOTUYECKHE TEeOpHH (KJIETOYHAs, XPOMOCOMHAs,
MyTaIlMOHHAsI, IIEHTpajbHas JIOrMa MOJIEKYJApHON Ouonorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LeHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTteHuit H. V. BaBuiioBa), onpenensarh rpaHUIbI
WX MPUMEHUMOCTH K )KUBBIM CUCTEMAaM,;

YMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOI0IeHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpPraHW3alysl U IPOBEJICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSCHEHUE IOJIYYECHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHI, TEOPUI U 3aKOHOB, YMEHHE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBpAIICHUs SHEPIrUU B KIeTKe, (OTOCUHTE3a,
IUTACTUYECKOTO0 M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, WHAMBUIAYAJIbHOIO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATH MOJyYEeHHBbIE 3HAHUS AJIi OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JUIsl MIPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecreyeHus Oe30MacHOCTH CBOErO 3I0pPOBbS U 310POBbS
OKPY KaIOIUX JHOJEH, COOMI0IEHNs HOPM IPAMOTHOTIO MOBEJIEHUS B OKPYKAIOIIEH
OPUPOHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHXKEHUMN
COBpPEMEHHOW  Ouonoruu  u OMOTEXHONOTUIH I PalUOHAIBHOTO
MPUPOOTNOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
AUTUOPUHOE CKpELlMBaHUE, CLEIUICHHOE HacCJIeJOBaHUE, COCTaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEIIMBAHUS JJIs MPEJCKa3aHusl HAcIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE padOThI, COONIOAATH
mpaBuia npu paboTe ¢ yueOHbIM 1 Ta00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOW MH(POpMaLUU, HAYYHO-IOMYJISIPHBIE
MaTepuasbl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast OMOJIOrNYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJI30BATh MIOHATUITHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUA yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUM, (DPYHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a]a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJIOIMYECKUX TEPMHMHOB M TOHSATHUM:
BUJ, TIOMYJISIKSA, TeHOGOH I, SBOJIOLHNS, ABIKYIIUE CUIIbI ((PAKTOPBI) IBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOpPHI,



JKOCUCTEMA, MPOAYUEHTBI, KOHCYMEHTBI, PpPEAYLEHTHl, LE€NU IHUTaHUs,
HKOJIOTHYECKas Mupamua, OuoreoleHos, onocdepa;

YMEHUE H3aratb OWOJOrHYecKue TeopuH (IBOJIIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOLUHU), 3aKOHbl MU 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactea K. M. bspa, depenoBaHus TJIaBHBIX HANpaBICHUN U
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
OTPENEIATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SBJICHUW, OpPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy MCCIEAYyEeMbIMH BEJIMYMHAMHU, OOBSCHEHUE MOJIYYEHHBIX
pEe3yJIbTATOB, WCHOJIb30BAHHBIX HAYYHBIX IOHSITHUWA, TEOPUA U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIETATh CYIIECTBEHHbIE NPU3HAKU CTPOCHMSI OHOJIOTHYECKUX
OOBEKTOB: BUJIOB, TMONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IepeHoca
BEIIECTB M IIOTOKA JHEPIMU B DSKOCHUCTEMAX, AHTPOIOTCHHBIX HM3MEHEHHUU B
AKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BELIECTB U OHMOr€OXMMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJIYUYEHHbIE 3HAHUS I OOBSCHEHUS OMOJOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEIpl0 oOecreyeHus: Oe30MacHOCTH CBOEro 3J0pPOBbS U 310POBbS
OKPY>KaIOILIUX JIF0JIei, COOTIOIEHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOAHON Cpele, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOTO PUPOA0IIOIb30BAHUS;

YMEHHUE pelIaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1ay, COCTABISATh CXEMBbI
MEePEHOCa BEILIECTB U YIHEPTUH B IKOCHUCTEMaX (LIEH NUTaHUsA);

YMEHUE BBINONHATh JA0OpPATOPHBIE U TPAKTUYECKHUE PadOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHHUBATh M HHTEPNPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(OpMaIIUU, HAYYHO-TIOMYJISIPHBIE
Marepuanbl),  paccMaTpuBaTh  rJ00ajJbHblE  HSKOJIOTMYECKHME  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO O3ULIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHMCHMEHHbIE M YCTHBIE COOOIICHMS,
00001112 OMOJIOrMYeCKYI0 UHPOPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanvecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM ugposbie
Ne ni/nn padt KoHTpo/bHBI IIpakTHyeckn (uirpp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
e padoTsI e padoThbl
pecypcsl
bu6mmoreka I{OK https://
1 buonorusa kak Hayka 2 0 0.5 m.edsoo.ru/ 741292
bubnuoteka [{OK https:/
2 JKuBble cucTeMbl U X OpraHu3aIus 1 0 0 m.edsoo.rw/ 741292
. bu6mmoreka I{OK https://
3 XUMUYECKUI COCTaB U CTPOCHHUE KIIETKHU 8 0 1 m.edsoo.ru/ 741292
bubmuoreka [{OK https:/
4 KuznenesTenbHOCTb KIETKH 6 0 0 m.edsoo.ru/ 741292
5 Pa3mHOXeHME M MHIUBUIAYATBHOE PA3BUTHE 5 0 1 bubnmoreka [{OK https:/
OPTraHn3MOB m.edsoo.ru/7f41¢292
HacaencTBeHHOCTE M N3MEHYHNBOCTH bubmuoteka [{OK https:/
6 8 0 1.5
OPTraHn3MOB m.edsoo.ru/7f41c¢292
7 Cenekus opranu3mMoB. OCHOBBI 3 0 0 bubnmoreka [{OK https:/
OMOTEXHOJIOTHHI m.edsoo.ru/7{41¢292
bu6mmoreka I{OK https://
8 Peseparioe Bpems ! 0 0 m.edso0.1u/7{41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4
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11 KIIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3/1esioB U TeM ugposbie
Ne /it padi KonTpobHbI IIpakTH4eckue (uitpp )
NMPOrpamMMblI Bcero o0pa3oBaTte/ibHbIE
e padoThI padoTsbI
pecypcebl
bu6mmoreka IIOK https://
1 DBOJOMOHHAA OUOJIOTHS 9 0 1 m.edsoo.rw/7f416c74
Bo3HMKHOBEHHME U pa3BUTHE )KU3HU HA bubnuoreka L{OK https://
2 9 0 0.5
3emie m.edsoo.ru/7f41cc74
bubmuoteka [{OK https:/
3 Opranu3mbl ¥ OKpyKaromias cpeaa 5 0 1 m.edsoo /741 cc74
4 CooO1iecTBa ¥ HKOJIOTHYECKUE CUCTEMBbI 9 0 0 bubmmorexa [TOK hitps://
m.edsoo.ru/7f41cc74
bubmuoreka I{OK https:/
P 2
> C3EpBHOC BpEMA 0 0 m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmuecTBo 4acoB DJIeKTPOHHbIE
Ne n/ Tema ypoka Konrpoasbnbie | IlpakTudyecku Aara tHpoBnie
n Bcero H3y4eHusi | oOpa3oBaTebHbIE
padoTsbl e padoThbl
pecypchl
but6mmoreka L{OK https://
1 buonorus B cucrteMe Hayk 1 0 0 4.09 m.eds00.1u/863¢6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU HPHUPOJIBI.
[IpakTtuyeckas padora Ne 1 BuGiorexa LIOK hitps./
2 «Hcnonb3oBaHKEe pa3IMUHbIX 1 0 0.5 11.09 m.edsoo ny/863e6122
METO/IOB IPU U3YUYEHUU
OMOJIOTMUECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, IPOLIECCHI | 0 0 18.09 bubnmoreka [{OK https://
U UX U3y4YEeHHUE m.edso0o.ru/863e6564
4 XUMUYECKUi cocTaB KJIeTKH. Boma u | 0 0 55 07 bubmuoreka I{OK https://
MUHEpAJIbHBIE COIU m.edsoo.ru/863e674¢e
bubmuoreka [{OK https://
5 benku. CoctaB u cTpoeHue OCIKOB 1 0 0 2.10 medsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
katanuzaTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue bubnuotexa [{OK https:/
6 . 1 0 0.5 9.10
KaTAJINTUYECKON aKTUBHOCTU m.edso0o.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
7 VraeBonsl. JInnuasl 1 0 0 16.10 bubmorexa LIOK htps:/

m.edsoo.ru/863e6870
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but6mmoreka L{OK https:/

8 Hyxneunoseie kucinotsl. ATD 0 23.10 . edsoo.ru/863e6d5c
9 Hcropust 1 MeTOIbI U3yUEHUS 0 611 bubnmnoreka [{OK https://
kieTku. Kierounas teopus m.edsoo.ru/863e6e88
10 Kinerka xak negocTHas KUBas 0 13.11
CUCTEMA
CrtpoeHue 3yKapuOTHYECKOM KIETKHU.
Jlabopatopnas padota Ne 2
«M3yueHne cTpoeHus KIETOK bu6mmoreka LIOK https://
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 20.11 m.eds00.ru/863e6ff0 https:/
OakTepuil ol MUKPOCKOIIOM Ha m.edsoo.1u/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIFICAHHEY
12 OOMEH BELIECTB WX META00IU3M 0 27.11 Bubmiorexa LIOK hittps://
m.eds00.1u/863e766¢
13 doTocuHTE3. XEMOCHHTE3 0 4.12 bubauotexa HOK hups:
m.eds00.1u/863e7c¢98
14 DHepreTUIecKuii 00OMeH 0 11.12 butarorera HOK pips
m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. JleneHue
kietku. Muro3. JlabopatopHas
15 pabota Ne 3 «Habnronenue Murosa B 0.5 18.12 Bubmorexa LIOK https://
m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTes 6enka. Peakiust 0 25 12 bubnuoteka [{OK https:/
MaTpPUYHOI'0 CHHTE3a m.edsoo.ru/863e796e
bubmuoreka [{OK https://
17 Tpancnsauus — 6uocunTe3 Oenka 0 15.01 m.edsoo /86367966
18 Hexnerounsie popmbl )xU3HU — 0 22.01 bu6muoteka L{OK https:/

m.edsoo0.ru/863e7540
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BHUPYCHI

but6mmoreka [{OK https://
19 @OpMBI pa3MHOKEHHS OPraHU3MOB 0 29.01 m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubmuoreka I{OK https://
20 Meiios 0 >02 m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE TTOJOBBIX
KJ1eTOK. OMI0A0TBOPEHHUE.
)1 JIaboparophas pabota Ne 4 0.5 1.0 bubmuoreka [1OK https:/
«3yueHne CTpOeHHs MOTOBBIX m.edso00.1u/863e81b6
KJICTOK Ha FOTOBBIX
MUKpOTIpenapaTax
2 WNHnuBunyanbHOE pa3BUTHE 0 19.02 bu6muoteka L{OK https:/
OPraHu3MOB m.eds00.ru/863e8436
” I'enernka — Hayka o 0 26.02 bubnuotexa [{OK https:/
HACJIEJICTBEHHOCTU Y U3MEHYUBOCTHU m.edso0.1ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS BuGmiorexa LIOK hitps./
24 NpU3HAaKOB. MoOHOTHOpUAHOE 0 4.03 m.edsoo.ru /86368878_p_
CKpEIIMBaHUE
JlurnOpuaHoe CKpelmuBanue. 3aKoH BuGmorexa LOK hitps//
25 HE3aBUCUMOTO HACJIEIOBAHUS 0 11.03
m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaCJIeI0BaHUE
npu3HakoB. JlabopatopHas paboTa
2% No 5 «M3yuenune pe3ynpTaToB 0.5 18.03 bubnmnoreka [{OK https://
MOHOTUOPHUIHOTO U TUTHOPUTHOTO m.edso0.1ru/863e8c60
CKpeNIMBaHus y Ap0o30(HIIbl Ha
TOTOBBIX MHKpOTIpEnapaTax»
27 I'enetuka nona. HacnemoBanue 0 1.04 bubnuoteka [{OK https:/
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IIPU3HAKOB, CICIJICHHBIX C ITOJIOM

m.edso00.1ru/863e8c60

M3menunBocth. HenacnencrseHuas
M3MeHYUBOCTh. JlabopaTopHas

)3 pabota Ne 6. U3yuenue | 0.5 3 04 bu6muoteka L{OK https:/
MOAU(DUKAIIMOHHONW U3MEHYUBOCTH, m.edsoo.ru/863e8efe
MOCTPOEHUE BapUAIMOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

HacnencrBenHas "3MEHYUBOCTb.

29 JIaGoparophas pabota Ne 7. | 0.5 1504 bu6nunoreka IL{OK https:/
«AHaJIN3 MyTalui y 1po30¢puiisl Ha m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bubmuoreka I{OK https://

30 I'eneruka yenoBeka 1 0 22.04 m.edsoo.ru/86368d78
PesepBubIil ypok. O6001IeHHE 1O

31 TeMe «HacnencTBeHHOCTE U 1 0 29.04
W3MEHYHUBOCTh OPTAaHU3MOBY

but6mmoreka [{OK https:/

32 Cenekius Kak HayKa M MPOLECC 1 0 6.05 m.edsoo.ru/863¢6214

13 MeTo/ibl U JOCTHKEHUS CEJIEKIIUN | 0 13.05 bubnuoteka [{OK https:/
paCcTEHUN U )KUBOTHBIX m.eds00.ru/863e9214

34 buotexHosiorust Kak oTpacib | 0 20.05 bubmuoreka [{OK https:/
IPOU3BOJACTBA m.edso0.1u/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

11 KIIACC

KosaunuyecTBo yacoB DJIEKTPOHHBIE
Jlara
Ne i/ uudposbie
Tema ypoka Kontpoasnsbie | IlpakTnuecku U3Y4YCHU
n Bcero o0pa3oBaTte/ibHbIE
padoTsbI e padoThbl |
pecypcsbl
" bub6 OK https:/
1 OBOJIIOLHS U METOBI €€ N3yUEHUS 1 0 0 nomorexa L :
m.edsoo.ru/863ea20e
) Hcropus pa3BuTHs IpEACTABICHUI 1 0 0 bu6mmoteka [{OK https:/
00 HBOITIONINHU m.eds00.ru/863¢9570
bubmuoreka [{OK https://
3 M 1 0 0
HKPOIBOITIOHA m.edsoo.1u/863e9cle
[Tomynsiust Kak sJIeMeHTapHas
SAMHUIIA BUIA W SBOJIOIHH. Eubs 1OK https./
noMoTeKa ps:
4 Jlab 6ota Ne 1 1 0 0.5
aboparopras pabota A2 m.eds00.1u/863e99¢6
«CpaBHeHHE BUIO0B IO
MOP(hOJIOTHYECKOMY KPUTEPUIO)
5 JIBKympe cuiibl (3JIeMEHTapHbIE | 0 0 bubnuotexa [{OK https:/
(hakToper) 9BOIIONIMH m.edsoo.ru/863e9dad
. bub OK https://
6 EctectBenHbIi 0TOOD 1 ero (opMbI 1 0 0 mlfle digsiij(; 6I3le 9ed0 .
Pe3ynbTaThl 3BONIOLINHN:
PUCTIOCOOIEHHOCTh OPTaHU3MOB U
. BHU1000pa3zoBanue. JlabopaTopHas | 0 0.5 bubnmnoreka [{OK https://
pabota Ne 2 «Onucanwue ' m.edso00.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCUTEJILHOTO XapaKTepay
2 Hamnpasnenus n mytn | 0 0 bubnmoreka [{OK https://

MaKpOIBOJIOIUU

m.edsoo.ru/863e9cle



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

9 HeobpaTtumocTs BOMIONNN 0

10 Uctopus xxu3Hu Ha 3emiie U METOIbI 0
e€ N3y4YeHUsI

1 ['mnoTe3bl MPOUCXOKACHUS KUZHU 0 bubnuotexa [{OK https:/
Ha 3emiie m.edsoo.ru/863ea5a6

12 PazButHe xu3HM Ha 3eMJIe TIO 3paM U 0 bubnuoteka [{OK https:/
Iepuoaam m.edsoo.ru/863eabbe
OCHOBHBIE 3TaMnbl YBOJIOLUN
PACTUTENBHOTO U )KUBOTHOTO MHUpA.

13 [Tpaktuueckas padora Ne 1 0.5 bu6nuoreka LIOK https:/
«3y4yeHne UCKONaeMbIX OCTaTKOB m.edsoo.ru/863ea8bc
pacTeHul U )KUBOTHBIX B
KOJUICKITUSIX)

14 CoBpeMeHHas cuctema 0 bubnmnoreka [{OK https://
OPraHU4YECKOro MUpa m.edsoo.ru/863ea48e

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) 0 brdanorera TOK hiips:

m.edsoo.ru/863eac2c

16 JBroxyuiie cuisbl (hakTophl) 0 bu6muoreka [1OK https:/
AHTPOIIOreHe3a m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMM 3BOJIOLUU 0
YeJI0BEeKa

18 UYenoseyeckue pacel U IPUPOIHBIE 0 bubnuotexa [{OK https:/
aJlanTanyy 4eJIOBeKa m.edsoo.ru/863eaea2
PezepBHbliil ypok. O6001eHE 10

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE 0
JKU3HU Ha 3eMIIe)

20 OKOJI0rus KaKk HayKa 0

1 Cpenbl 00uTaHUs U HKOJIOTHUYECKUE 0 bubnuoteka [{OK https:/

(baxTopbl

m.edsoo.ru/863eafec



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

AObuoTtndeckue (HakTopsl.
JlaGopaTopHnas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

but6mmoreka [{OK https://

22 pacTEeHMI U3 pa3HbIX MECT 0.5 m.edsoo.ru/863eb 106
oOutanusy. JlaboparopHas paboTta
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa»
bubmuoreka [{OK https:/
23 buotnueckue axTopbr 0 m.edsoo.ru/863eh348
DKOJIOTHYECKUE XAPAKTEPUCTUKHU
nomyssiun. [Ipaktndeckas padora
24 Ne 2 «IToncuét mI0THOCTH 0.5
TIOITYJISILIAIA Pa3HbIX BUJIOB
pacTEeHUIN
25 Coo0miecTBa OPraHu3MOB — 0 but6moreka [{OK https://
OHOIIEHO3 m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI 0 but6mmoreka [{OK https://
(9KOCHCTEMBI) m.edsoo.ru/863eb46a
OcHoOBHBIE TTOKa3aTeNN IKOCUCTEMBI. Bu6morexa L1OK hitps./
27 3KOJ}0FI/I‘IGCKI/I€ MMAUPAMUIBL. 0 m.edsoo ru/863eb5 fa_p_
CaoiicTBa 3xkocucTeM. CyKiieccHst
28 IIpupoaHBIE DKOCUCTEMBI 0
29 AHTPOIIOT€HHBIE YKOCUCTEMBI 0
buocdepa — rnobanpHas bu6nunoreka IL{OK https:/
30 0
HKOCHCTEMA 3eMIIN m.edsoo.ru/863ebb5Se
3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnuoteka [{OK https:/
31 0
ouocdepsl m.edso0.ru/863ebd16
32 YenoBeuecTBO B Onocdepe 3emiun 0
33 Cocy1iecTBOBaHUE MPUPOJIBI U 0 bubnmnoreka [{OK https://



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

YCJIIOBCUCCTBA

m.edsoo.ru/863ebale

PesepBHbIil ypok. O6001ICHIE TEMBI

34 «Co00111ecTBa U DKOJIOTHYECKHUE 1 0
CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

buonorus, 10 knacc/ benses JI.K., Ipimmui I'.M., Ky3nenosa JI.H. u apyrue;
nox penakiueit bemsiera [[.K., demmmuna .M., AxkuinonepHoe 00111ecTBO
«M3parenscTBO «IIpocBenienne»

 buonorus, 11 knacc/ bensies JI.K., bopoaun I1.M., Jdemmimun I'.M. u npyrue;
nox peaakuuei bensesa JI.K., ApiMmmna .M., AkuronepHO€e 00111eCTBO

«3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
MeTtoanyeckoe nocooue

Hsanosa, Cmeinosa: buosmorns. 10-11 kimace. Meroauueckoe nocodue. ba3oBrlii

ypoBeHb. ®I'OC.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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