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HOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY JJISI OMpPEICTICHHS
MOAXOJIOB K (OPMHUPOBAHUIO COJEpKAaHUS y4eOHOro mpenMera «buomorus» CcocTaBuUiIM:
koHuUentyanbHble noJjioxkeHuss ®I'OC COO o B3auMoOOYCIOBIEHHOCTH LEJIEH, COAEp)KaHMUs,
pe3ynbTaToB OOyYeHHUsS W TpeOOBaHW K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, ITOJIOKCHHS 00
o0IUX TESIX ¥ MPUHIUIIAX, XaPaKTEPHU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETrO
obmiero obpaszoBanus B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUS O crienu(uke OMOJIOruy,
e 3HAUYCHWU B TO3HAHUM JKUBOW MPUPOJLI W OOCCIICUCHUHU CYIICCTBOBAHMS YEIOBEUYECKOTO
obmiectBa. CorjlacHO Ha3BaHHBIM TIOJIOKEHUSIM, OINPEACICHBI OCHOBHBIC (PYHKIIUU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpA.

[Tporpamma o Omosoruu Aa€T MpeACTaBICHHUE O TENsIX, 00 001Iel cTparerun oOydeHus,
BOCITUTAHWS W pa3BUTHS OOy4aIONIUXCsA CpeJCcTBaMU y4yeOHOTO mpeamera «buomorusy,
ompenenser 00s3aTeNbHOE TPEIMETHOE COJep)KaHWE, €ro CTPYKTYpY, pachpelelieHHe I10
paszenaM W TeMaM, PEKOMEHIYEMYIO IOCIIEI0BaTeIbHOCTh M3yYeHHs YU4eOHOTO Marepuana ¢
YIETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00YJarOIIUXCSL.

B mporpaMmMe mo OWONIOTHHM TaKXKe YYUTHIBAIOTCS TpPEeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TIPEIMETHBIM pe3yibTaTaM OOY4YeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB YU4e€OHO-TI0O3HABATEILHOM JIEATEILHOCTH/ydeOHBIX NEUCTBUI 00yJaIONIUXCs 10
OCBOEHHIO COJICpKaHUsI OMOJIOTHIECKOTO 00pa30BaHMS.

B mporpamme no 6uonorum (10-11 kmaccel, 6a30BbI YpOBEHb) peaiH30BaH MPUHLIHUII
MPEEMCTBCHHOCTH B M3y4eHHM OHOJIOTHH, Olarojmapss dYeMy B HEH MpocMaTpHUBacTCs
HaAMpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAUUN  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHHUS,
MpEJICTaBICHU O 370pOBOM oOpa3e >KH3HU U OEpeKHBIM OTHOILIEHHEM K OKpYyKarolei
npupoaHoit cpene. [losTomy Hapsmy ¢ u3ydeHueM OOIIEOMOJOTHYECKHX TEOpHUH, a TaKKe
3HAHWUN O CTPOEHUU KHUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MporpaMMme MO OHOJIOTHHU YAENECHO BHUMAaHHE HCIOJIb30BAHUIO TOJYYEHHBIX
3HaHWUN B OBCEIHEBHOM KHU3HU Ui PEUICHUs MPUKIAAHBIX 337a4, B TOM YUCIIe: MPOPUIAKTUKI
HACJIEICTBEHHBIX  3a00JIeBaHUI  4YENOBEKa, MEIUKO-TEHETHUYECKOT0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU 1IEIECO00Pa3HOTO MOBEIEHUSI B OKPYXAIOIIel MPUpOAHON cpene,
aHaJlM3a BIMSHHUS XO3SIMCTBEHHOM JESTENbHOCTH 4YEJNOBEKa Ha COCTOSHHE MPUPOTHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHUE BHUMaHUS K MPUKIATHOW HAMpaBiICHHOCTH Y4eOHOTO
npenMera «buonorus» mpoaUKTOBAHO HEOOXOJMMOCTBHIO OOECIeUeHHUs! YCIOBUM Ui PELICHUS
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJBHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas MPEANOIaracT
dbopmupoBaHre y OOy4aromMXCs CIIOCOOHOCTH aJaNTUPOBAThCS K W3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHEe cpenHero oOmiero oOpa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaer (OPMUPOBAHHE Yy OOYYAIOIIMXCS MPEACTABICHUN O HAy4yHOW KapTHHE MHUDA,
pacmupsieT 1 0060011aeT 3HAHUS O KUBOU PUPOJE, €€ OTIUUUTEIBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3allii W SBOJIIOIHH, CO3AAaET YCIOBHUS MJS: TO3HAHHUS 3aKOHOB >KUBOW MPUPOIBI,
dbopmupoBanusi (QYHKIIMOHAIBEHOM T'PaMOTHOCTH, HAaBBIKOB 3J0POBOrO M Oe3omacHoro oOpasa
KU3HU, SKOJIOTHYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIIEHUS K YKHUBOW MPUPOJIE U YETOBEKY.

Bonpiioe 3HaueHue OHONOTUS HMEET TakkKe [UIsi PElIeHUS BOCHUTATENBHBIX U
pa3BHUBAIOIIKX 3a7ad CpEJHEro 00Iero o0pa3oBaHus, coluanu3anuu odyJaromuxcs. M3yuenue
ouonorun obecrieynBaeT YCIOBHS TUTST dbopmupoBaHus HMHTEJJIEKTyaIbHBIX,
KOMMYHHKAITIOHHBIX ¥ WH(GOPMAIIMOHHBIX HAaBBIKOB, SCTETHUECKON KYIbTYpPHI, CHOCOOCTBYET
WHTETrpanui OMOJOTMYECKUX 3HAHUN C MPEJICTABICHUSAMH W3 JAPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMUU U reorpadun. HazBaHHbIE MOI0KEHHS O MPEAHA3HAYCHUN Y4eOHOTO



npenMera «bHONOTHS» COCTaBWIIM OCHOBY [UJIsl OMNpPEACTCHHS TOJXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COACPKAHMS, IPEICTABICHHOTO B TPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOTO mpeaMera «buosorus» Ha 6a30BOM ypOBHE OCYILECTBIEH C
MO3UIUH KYJIBTYpPOCOOOPa3HOTO MOJX0/a, B COOTBETCTBUHU C KOTOPHIM OOYYaroIIHecs JTOKHBI
OCBOWTH 3HAHUS U YMEHHS, 3HAUYUMBIC 11 (GOPMHUPOBAHUS OOIIEH KYIbTYPHI, OMPEICISIONINEC
aJIeKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKpYXArolleld NPUPOJHONW cpene, BOCTpeOOBAaHHBIE B
MMOBCETHCBHOM KWU3HU M MPAKTUUIECKOW aesTenpbHoCcTH. Oco0oe MecTo B 3TOM CHUCTeMe 3HAHUUN
3aHMMAIOT JJIEMEHTBI  COJIEP)KAHUS, KOTOPBIC CIyXaT OCHOBOW JuUisi  (OPMHPOBAHHUS
MPEJICTABICHHA O COBPEMEHHOW €CTECTBCHHO-HAYYHOH KapTHHE MHpa W I[EHHOCTHBIX
OPHEHTAIMSX JINYHOCTH, CTIOCOOCTBYIOIIMX I'YMAHU3AIIUU OUOJIOTHYECKOTO 00pa30BaHHUS.

CTpyKkTypHpOBaHUE COJIEp)KaHUsS Y4EeOHOro Marepuala B MporpaMme IO OHOJIOTHUH
OCYIIIECTBJIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHHWN 00 OTIMYUTEIBHBIX 0COOCHHOCTSIX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOW OpraHW3alMyd WM HBOJIOLMU. B COOTBETCTBMHM C ITHUM B
CTPYKType y4eOHOTO mpeaMera «BUoJIOTHS» BBIJICICHBI CICAYIONIHE COACPKATeIbHbIC JINHUU:
«buonorus kak Hayka. MeToIbl HaydHOTO Mo3HaHMs», «KileTka kak Onoornyeckas CucTeMay,
«Opranu3m Kak OuoJsiornueckas cucremay, «Crucrema 1 MHOTOOOpa3ue OpraHndeckoro MUpay,
«OBOJTIOIHS YKHBOU TIPUPOIIBD», « IKOCUCTEMBI U IIPUCYIIIHE UM 3aKOHOMEPHOCTI.

Henp wm3yyenus ydeOHOro mpenmera «buosorus»y Ha 0a30BOM ypOBHE — OBIIAJICHUE
OOyJaIONIUMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHHW3allii JKUBBIX CHCTEM
pPa3HOTO paHTa U MPUOOPETEHHE YMEHUM MCIIOIh30BaTh TH 3HAHUSI JUISl TPAMOTHBIX JACHCTBUIN B
OTHOIICHUH 00BEKTOB KUBOH MPUPOIBI U PEIICHHS Pa3IMIHbIX )KH3HECHHBIX ITPOOIIEM.

JlocTiokeHue Ienu u3ydeHus: ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTCsl peIeHUEM CIIEAYIOIINX 33 1au:

OCBOCHHE OOYYaIOIMMUCA CHUCTEMbl 3HaHUM O OMOJOrMYECKUX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEpHOCTSAX, TMIIOTe3aX, MpaBHJIaX, CIYXKallUX OCHOBOHM aisi (hOpMHUPOBAHMUS
MPEJICTaBICHU O €eCTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAaydyHOTO [O3HAHMUS,
CTpPOEHUHM, MHOT0OOpa3suu M OCOOEHHOCTAX >KMBBIX CHCTEM pAa3HOrO YPOBHS OpraHu3alllH,
BBIJAIOIINUXCS] OTKPHITHSIX M COBPEMEHHBIX HCCIIEI0BaHUSAX B OMOJIOTUH;

(dbopMupoBaHre y OOy4alONIMXCS MO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B IMpoliecce aHadn3a JaHHBIX O MYTSAX Pa3BUTHSA B OMOJIOTMM HAYYHBIX B3IJISIOB,
UJeH 1 MOAX00B K U3YYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alllu;

CTaHOBJIEHHE Yy oOydJarommxcsi oOmel KylbTypbl, (YHKIHMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBACHATH M OLICHUBATDH SIBJICHUS OKPY)KAIOIIEr0 MHUpA >KUBOM MPHUPOJLI Ha
OCHOBAHUU 3HAHUH U OTBITA, MOTYYECHHBIX IPU U3yYCHUH OUOJIOTHH;

¢bopMupoBaHue y OOy4aromIMXCsS YMEHUN WUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUA B TMPAKTUYECKON JEATEIBHOCTH 4YEJIIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAULUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIOBEKOM >KHMBOM MPUPOIBI,
He0o0XoIuMOCTH OEpPEeKHOTO OTHOLICHHSI K HEH, COONIIO/IEHUS! STHYECKUX HOPM IIPU MPOBEICHUU
OMOJIOTMYECKUX HCCIEA0BAHMIA;

OCO3HAHHE LEHHOCTU OMOJOTHYECKMX 3HAHWW JUIsl TIOBBIIICHHS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 1711 (GOPMHUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW U YMEHHH B TMOBCEJIHEBHOW >KWU3HU I OLICHKH
MOCJIEJICTBUI CBOEW JESITENbHOCTH MO OTHOIIEHHIO K OKpYXKarllel cpene, COOCTBEHHOMY
3I0pOBbIO, 000CHOBaHUE U COOMIOCHNE Mep MPO(DUTAKTUKY 3a00I€BaHHIA.

B cucreme cpeanero obmero oopasoBanus «buonorusy, nsydaemas Ha 6a30BOM YpOBHE,
SBJISETCS 0053aTENbHBIM Y4eOHBIM MPEAMETOM, BXOSIIINM B COCTaB MPEeIMETHON 00acTu
«EcTecTBEeHHO-HaYYHBIE MTPEIMETHD.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPeHEro o0Iiero oOpa3oBaHUs OTBOAUTCS
68 vacoB: B 10 kiacce — 34 yaca (1 gac B Hezaento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COIAEPKAHUE OBYUEHUA

10 KUIACC

Tema 1. Buosorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJNOTHH C OOIIECTBEHHBIMH, TEXHHYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMHu, (QWIOCOPHEH, ITHKOW, ICTETUKOW M mpaBoM. Poyib OHOJOTHH B
(bopMUpPOBaHUN COBPEMEHHOW HAYy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPHUPO/bI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJaccu(uKays, MOJIeTUPOBaHHE, CTATUCTHYECKast 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: U. Hapsun, I'. Mennens, H. K. Kosnbnos, /x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToAbl TO3HAHMS JKUBOU MIPUPOIBI.

JlabopaTopHble M MPpaKTH4YeCKHe PadOThI:

[Ipaktnueckas padora Ne 1. «Mcnosb3oBaHME pa3IUYHBIX METOJOB MpPU H3YyYECHUU
OMOJOTUYECKUX OOBEKTOB.

Tema 2. ’KuBble cuCTeMBbI U UX OPraHU3aIUsL.

XKusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouosiornu. OTivuue KUBBIX
CUCTEM OT HEOPraHU4ECKOU IPUPOIBI.

CpoiicTBa OmocucteM W HX paszHooOpaswe. YPOBHU OpraHu3alud OHOCHCTEM:

MOJICKYJSIPHBIA,  KJIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIM,  MNOMYISIHUOHHO-BUIOBOM,
AKOCUCTEMHBIHN (OMOreo1leHOTHYECKHIT), OrochepHbIi.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKH JKU3HWY, «YPOBHU OPraHU3aAIUN KUBOU
MIPUPOIBI».

O6opynoBanue: moaens moJiekynsl JTHK.

Tema 3. XumMuYecKHH COCTAaB U CTPOEHHE KJIETKHU.

XVUMHYECKUH  COCTaB  KJIETKM.  XMMHYECKHE  DJIEMEHTBI: MaKpODJIEMEHTHI,
MHKpO3JIEMEHTBI. Boaa 1 MUHEpaabHbIC BELIECTBA.

@yHKIMM BOJBl M MHHEPAJIBHBIX BeleCcTB B KieTke. llomnepxkanue ocMOTHYECKOro
OanaHca.

benku. CoctaB u cTpoeHne 6enkoB. AMMHOKUCIIOTH — MOHOMEpHI OeinkoB. He3amenumblie
U 3aMEHMMbIE AMMHOKHMCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH
MOJIEKYJIbl (II€pBUYHAs, BTOpUYHAs, TPETHYHAs M UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoMcTBa OenKOB. bruonornyeckne pyHKIuM OEIKOB.

®epmeHTbl — Ouojyiornueckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTD,
cyoctpatHas  crnemuduuHocth.  Kodepmentsl. Buramunbl.  Otiauuus  gepMeHTOB  OT
HEOPraHUYECKUX KaTaIu3aToOPOB.

VYraeBoJipl: MOHOCaxapupbl (II0K03a, pubo3a u Jie30kcupubdo3a), 1ucaxapuisl (caxaposa,
JaKTO3a) M MoJincaxapuipl (Kpaxmall, TIJIMKOTeH, Leiuliono3a). buonorndeckue QyHKIMM
YIJIEBOJIOB.

Jlunuasl:  Tpurnuuepuabl, Qocoaunuasl, crepouabl. ['uapodunabHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue ¢ynkumu aunuaos. CpaBHEHHE YIJI€BOJOB, OSNKOB M JIMIIHUJOB Kak
VCTOYHUKOB DHEPTUU.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEDPBI HYKIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne n ¢ynkuun PHK. Bugsr PHK. AT®: crpoenue u
GyHKIHH.

[uronorua — Hayka o kiuerke. KierouyHass Teopus — IpuUMep B3aUMOACHCTBHS HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/1bl U3YUEHUs KIETKU.



Knetka kak nenocrHas xuBas cucreMa. OOmIMe MpU3HaKky KIETOK: 3aMKHYTasi Hapy»KHasl
MemOpana, mosiekynsl JIHK kak renerndeckuii anmapar, cucreMa cuHTesa Oelnka.

Tunel KIeTOK: »JykapuoTHueckas U IpokapuoThueckas. (OCOOEHHOCTH CTPOEHHUS
pOKapHOTHYECKON KieTKu. Kierounas crenka Oakrepuii. CTpOCHHE SYKapHUOTHUECKON KIETKH.
OCHOBHBIE OTJINYHS PACTUTEILHOMN, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, WX (DYyHKIUH.
[Ina3matnueckass memOpana, €€ cBoiictBa M (yHkuuu. LlutomnasmMa u e€ oOpraHoupbl.
OnnomemOpanubie opranouasl kiuetku: JI1C, anmapar ['onbmpku, mu3ocomsl. [lodyaBToHOMHBIE
OpraHoujibl KJIETKH: MUTOXOHJpHUHM, IUAacTHAbl. lIpoucxoxaeHne MHUTOXOHAPUN U IJIACTHI.
Bunpl mtactua. HemeMOpaHHbIe OpraHOUABI KIETKU: PUOOCOMBI, KJICTOYHBIH LIEHTP, IIEHTPHOIIH,
PECHUYKH, KI'YTUKH. DYHKINN OPraHOUJIOB KIETKHU. BKitoueHus.

SAnpo — perynsTopHslil neHTp KieTku. CTpoeHue spa: saepHas o0o0Jiouka, Kapuoria3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

Tpancnoprt BeliecTB B KIETKE.

JdemoncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. Illsann, M. lllneiaen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XMMHUYECKHX OSJIEMEHTOB B HEXKHBOM MPUPOJAELH,
«Pacrnpeenenne XMMUYECKHUX 3JIEMEHTOB B )KUBOM MTPUPOAEL».

Tabmuupr u cxembl: «llepuomuyeckas TabmuIa XUMHUYECKUX IJIEeMEHTOBY», «CTpoeHHe
MOJIEKYJNBI BOJbI», «buocunres Oenka», «CTpoeHne Molnekyibl 6enka», «CTpoeHue pepMeHTa,
«Hyxneunossie kucnotel. JJHK», «Ctpoenune monexynst AT®», «CTtpoeHue s3ykapuoTHUYECKON
KIETKW», «CTpOE€HUE >KMUBOTHOM KIETKH», «CTpPOEHHUE pPACTUTEIbHOW KIETKW», «CTpoeHue
MPOKAPUOTHYECKON KIETKN», «CTpOEHHE sIApa KIETKNY», «YTIEeBOAbDY, «JIunumbn.

OO6GopynoBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBaHME ISl TPOBEICHHUS HAOIIOACHUH,
M3MEpEeHuH, SKCIEePUMEHTOB, MUKpOIpENnapaTbl pacTUTEIbHBIX, KUBOTHBIX M OakTepuaIbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYECKHUE PA0OTHI:

JlaGopatopnass pabota Ne 1. «M3ydeHue KaTaTMTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

JlaGopatopnass pabota Ne 2. «V3ydeHue CTpOeHUsS KJIETOK PpACTEHWUW, >KUBOTHBIX H
OakTepuil o1 MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHUCAHUE).

Tema 4. JKuzHeaeaTeJbHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTabOIM3M. AcCCUMWIAIUA  (TUIACTUYECKUd OOMEH) |
TUCCUMMIIALUS (PHEpreTuuecKuii 0OMeH) — JIBe CTOPOHBI €JMHOTO Ipoliecca Mmetadbonusma. Poiab
3aKOHOB COXPAHEHHUS BEIIECTB U YHEPIHU B TOHUMAHUU MeTab0IM3Ma.

Tumnbel oOMeHa BemniecTB: aBTOTPOGHBIM U TreTepoTpodHbid. Poas pepMeHTOB B 00MEHE
BEILIECTB U NPEBPALIEHUHU SHEPTUU B KIIETKE.

@®ortocunre3. CpetoBas u TemHOBasg (a3pl QorocuHTe3a. Peakmuun QoTocunTesa.
DddexTuBHOCTD PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A AJIsl KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYyIoIIue OakTepuu. 3HAYCHHE XEMOCHHTEe3a Ui KU3HU Ha
3emue.

OHepreTuyeckuii oOMeH B  KieTke. PacuiermieHue — BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIIETKe. DTaIllbl 3HepreTndeckoro oomena. ['mukonus. bpoxenue u
ero BuAbsl. KucnopogHoe OKHCIIEHHE, WM  KJIETOYHOe JbixaHue. OKuCIHTEIbHOE
dochopumipoBanue. IPHEKTUBHOCTH SHEPTETUYECKOTO OOMEHA.

Peakium matpuuHoro cuHte3a. [‘eHermueckas uHpopmanus u JIHK. Peanuszauums
reHeTUYeCKON MHpopManuu B KIeTKe. ['eHeTHdyeckuili KoJ U ero cBoicTBa. TpaHCKpHmims —
maTtpuuHblii cuaTe3 PHK. Tpancisiuus — 6uocunres 6enka. Dtanbl TpaHcasuuu. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoMm B OnocuHTe3e Oernka.



Hexnerounsie ¢opmbl XKu3HU — Bupychl. Hcrtopus otkpeitusi BupycoB (. W.
NBanoBckuii). OcCOOEHHOCTH CTPOCHHUS M )KH3HEHHOTO ITUKJIa BUPYcOB. bakrepuodaru. bonesnu
pacTeHuil, >KUBOTHBIX M Y€JIOBEKa, BEI3bIBAEMBIC BHUpycaMH. Bupyc nummyHoneuInTa YenoBexka

(BUY) — Boszoymutens CIIMJla. OOparHas TpaHCKPHUIILUS, peBEpTa3a W HWHTErpasa.
[IpodunakTrka pacpoCTpaHEeHUsI BUPYCHBIX 3200 ICBaHHIA.
JdemoHncTpaumnu:

[Hoptpetsr: H. K. Konbuos, J. . UBanosckuii, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumbl  mutaus», «Metabomu3am»,  «MUTOXOHAPHUSY,
«QHepreruueckuil oOMen», «Xnopomact», «Dortocunresz», «Crpoenune JIHK», «Crpoenue u
¢bynkumonupoBanue reHa», «CunHtes  Oenka», «['eHeTmueckuii  Kom», «Bupych»,
«bakrepuoparn», «Crpoenne wu xu3HeHHbld 1K1 Bupyca CIIMJa, Oakrepuodaray,
«Pennukanus JTHK».

Ob6opynoBanue: moaenu-anmkanun «Y apoenue JJHK u tpanckpunumsy, «buocunTes
Oenka», «CTpoeHHe KIETKW», Mojienb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHe M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii nukn, win >ku3HEHHbIM 1Mk kieTku. MHtepdaza m mutos. [lpoueccsl,
nporekaromue B uHTepdaze. Permmkauus — peakuus matpuuyHoro cuHte3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuoTHm. [[UMIOMIHBIA W TAaIUIOUAHBIA XPOMOCOMHBIC
Habopel. XpomaTtuel. [{uTonorndyeckrie OCHOBBI Pa3MHOKEHUS U MHIUBUAYAIBHOTO PAa3BUTHS
OpraHNU3MOB.

Henenne knetkn — muto3. Cragmm mwurosa. [Ipomeccel, mpoucxopsmue Ha pas3HbIX
CcTaIusAX MUTO3a. bronorndeckuii CMBICT MHTO3a.

[Iporpammupyemasi ru0enb KJIETKU — allonTo3.

@opMbl  pa3MHOXEHMsS OpraHuM3MoB: Oecrmonoe u nojoBoe. Buasl  Gecrnosoro
Pa3sMHOXEHHMS: JIeJICHUE HAJBOE, MOYKOBAHME OJIHO- MU MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHuE,
BEreTaTUBHOE pPa3MHOKEHHE. MCKyCCTBEHHOE KJIOHHMPOBAHHME OPraHU3MOB, €r0 3HA4YCHHE UL
CEJICKIINH.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIINYHS OT OECIOIOTO.

Meiio3. Cramguu menosa. [lpomecchl, mpoucxoasmue Ha cTaguax Meiosa. IloBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbIC U 3HaY€HHE MEH03a.

I'ametorenes — nmpoiecc 00Opa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. I10JI0BBIE Kese3bl:
CEMEHHUKU M sSU4YHMKH. OOpa3oBaHME U Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTo30H[,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHe3. (OCOOCHHOCTM CTpPOCHMsI SAHLEKIETOK U
cnepmaro3onioB. Omionorsopenue. Ilaprenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOreHe3). OMOpPHOHAIbHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHAIBHOIO PA3BUTUS y IO3BOHOYHBIX >XUBOTHBIX: ApPOOJIEHUE, TacTpyJIsaLus,
opranoreses. IToctamOpuoHanbHOe pa3zBuTHe. TUIBI TOCTIMOPUOHANIBHOTO PA3BUTUA: MPSAMOE,
HenpsMoe (JIMYMHOYHOE). BiMsHue cpeapl Ha pa3BUTHE OpPraHU3MOB, (AKTOPbI, CIIOCOOHBIE
BBI3bIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butre pacreHuil. OHTOTE€HE3 IBETKOBOIO PAaCTEHUs: CTPOEHUE CEMEHH, CTaIuH
pa3BUTHL.

JdemMoHcTpanum:

Tabmuue! u cxembl: «@opMbl pa3MHOKEHHS OPTaHU3MOBY, «/IBoifHOE OIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHHE pacTeHUi», «/leneHne  KiIeTku
Oakrepuit», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHne XpoMOCOMbI», «KIIeTOUHBINH UKD,
«Permmmukanusa JJHK», «Muros», «Meios», «lIpsmoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaAUN OHTOTCHE3A).

O6opynoBaHHe: MUKPOCKOI, MUKpompenaparsl «CrepMaTo30uibl MIIEKOMHUTAIOLIETOY,
«SliinexseTka MIEKONUTAIOIET0», «KapuoKuHe3 B KIIETKaxX KOpeIllKa JyKa», MarHUTHAasAMO/1€TIb -
anmukanus «Jlenenue knetku», monens JIHK, Monens MeTadasHoit XpoMOCOMBI.

JlabopaTopHble U NpaKTH4YeCKHe padoThI:



JIaboparopuas padora Ne 3. «HabnrogeHre MuTo3a B KIETKaX KOHYMKA KOPEIIKa JiyKa Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabotra Ne 4. «lM3ydeHue CTPOCHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacJjieIcTBEHHOCTh U H3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3amauu reHetuku. HMctopust pa3BUTHS TeHETHKUA. PoJib LUTOJIOTMU U
SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKU. BKIIa]l pOCCHIICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHUE
TEHETUKU. MeTOoapl TeHETUKH (THOPHUIOJIOTUYECKUN, LHUTOTCHETHYECKUH, MOJICKYJISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETHUECKHE MOHATHA. [ eHeThUecKasi CHMBOJIUKA, UCIIOJIb3yeMasl B
CXEMaX CKpELIMBAHUM.

3aKOHOMEpPHOCTH  HACJIeIOBaHMUsI ~ NPHU3HAKOB, ycTaHOBJeHHbie [.  Mennuenem.
MonorulOpuaHOe CKpeluBaHue. 3aK0oH eIMHO-00pa3us ruOpuI0B nepBoro nokojenus. [Ipasuso
JTOMUHUPOBaHUS. 3aKOH paclIeIIeHus TMpu3HakoB. ['umore3a uyuctoThl ramer. [lonmHoe u
HETIOJIHOE IOMUHUPOBAHHE.

JurubpugHoe CKpemiMBaHue. 3aKOH HE3aBUCMMOTO  HACJIEIOBAaHUSA  IPU3HAKOB.
[{utoreHeTHYeCKne OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUSA. AHAIM3UPYIOIIEEe CKPEIIUBAHHE.
Hcnonp3oBanne aHAM3UPYIONIETO CKPEIIMBAHUS JIJIsT OTIPEICTICHUsI TEHOTHITA OCOOU.

CuerieHHOe HacieZjoBaHue Tmpu3HakoB. PabGora T. Moprana mno cremieHHOMY
HacJeI0BaHUIO TeHOB. HapyllieHne creruieHnsi TeHOB B pe3ysibTaTe KPOCCHHTOBEPA.

XpOoMOCOMHasI TEOPHsI HACTEACTBEHHOCTH. | eHeTHUEeCKE KapThI.

I'eneTnka noma. XpoMOCOMHOE ONpENEIeHUE Moa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omoramerHele W TeTeporameTHbIe OpraHu3Mbl. HaciemoBaHue TpPHU3HAKOB, CIETUICHHBIX C
IOJIOM.

N3meHunBOCTh. BBl N3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HAacIeACTBEHHasA. Poib cpenapl
B HEHACJEICTBEHHOM M3MEHUYMBOCTH. XapaKTEepUCTUKA MOIAU(PUKAIUOHHON H3MEHYHBOCTH.
Bapuanuonssiii psg v BapuauronHas kpuBas. Hopma peakunu npusHaka. KosinuecTBeHHbIE U
KaueCTBEHHbIEC IPU3HAKU U X HOpMa peakuuu. CBoiicTBa MOAU(PUKAIIMIOHHON U3MEHUHUBOCTH.

HacnencrBennas, uiam reHOTUNUYECKas, ”3MEHYMBOCTh. KoMOWHATHBHAS W3MEHUHUBOCTbD.
Meiio3 ¥ TOJIOBOM TMpOIECC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMoOHHAS
M3MEeHUMBOCTh. Kiaccudukaiuss MyTauuii: T€HHble, XpPOMOCOMHbIE, T'€HOMHBIe. YacToTa u
MPUYMHBI MyTanuil. Myrarennble (pakToppl. 3aKOH TOMOJIOTHYECKUX PsIOB B HACJIEICTBEHHOM
n3MenurBoctu H. Y. BaBumnosa.

BresnepHas HacneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
reHeaqornyeckuii, ONM3HEIOBbIN, [UTOTEHETUYECKUM, OHOXMMHYECKUH, MOJIEKYJISAPHO-
reHeTudeckuid. COBpEMEHHOE OINpEEIeHUEe TIE€HOTUIA: IOJHOI€HOMHOE CEKBEHUPOBAaHUE,
TeHOTUIIMPOBaHUEe, B TOM uucie ¢ nomombio [II[P-ananuza. HacnenctBenusie 3abosieBaHus
YyeloBeKa: TeHHble OoJe3HH, OOJe3HW C HACIEACTBEHHON MPEeApacloOKEHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComMaTudeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHIMMIB 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPMIAKTUKN U JICUEHUS T€HETHYECKUX
Oone3nell. Meauko-reHeTH4ecKoe KOHCYJIbTHpPOBaHWE. 3HAUY€HHWE MEAUIIMHCKONW TEHETUKH B
MPEeIOTBPAILIEHUH U JICYUEHUU T€HETUUYECKHUX 3a00JIeBaHUI YeloBeKa.

JdeMoHncTpanum:

Ioptpetsr: I'. Menaens, T. Moprasn, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuiel U cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTEHETUYECKass OCHOBAY,
«3aKOH pacHIeIUVICHUs] M €ro IIMTOT€HETUYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durubpunnoe ckpemuBanuey», «lluTomornueckue OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUS,
«Merno3s», «B3anmMoneicTBre aJyIeIbHbIX TEHOBY», «I eHeTuUeCKrne KapThl paCTEHUH, )KMBOTHBIX
U uenoBekay, «l'eHeTnka mnosiay, «3aKOHOMEPHOCTH HACJEIOBaHUS, CUEIJIEHHOTO C MOJIOM»,
«KapuoTunsl uyenoBeka © IKHUBOTHBIX», «Bumel wu3MeHumBocT», «MoauduKamoHHAS



W3MEHUYMBOCTHY, «HacnenoBanue pesyc-gakropa», «'eHeTHKa Tpymm KpoBu», «MyTallmOHHAS
U3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anmuukanuu «MoHOrHOpuIHOE CcKpenuBanuey, «HemomHoe
JOMHHUPOBaHMEY», «JlurubpuaHoe ckpenuBanue», «llepekpéct XpoMocoMm», MHUKPOCKOT U
Mukpomnpenapar «Jpo3zoduna» (Hopma, myranuu GOpMbI KPBUILEB U OKPACKH Teja), Tepoapuit
«I'OpOX MOCEBHOW.

JlabopaTopHble M MPaKTH4YeCKHe PadOThI:

Jlabopatopnast pabota Ne 5. «M3yuenue pe3yinbTaToOB MOHOTHOPUIHOTO M AUTUOPHUIHOTO
CKPEIIUBAaHUS Y JP030(hHIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

Jlaboparopuas padora Ne 6. «3yueHne MOIUPUKAITMOHHON U3MEHUYUBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsAJIa U BAPUALMOHHOW KPUBOW».

JlaboparopHas paborta Ne 7. «AHaiu3 wMyrauuid y JApo30QuiIbl Ha TOTOBBIX
MUKpOTpenaparax».

[Mpaktugeckas padora Ne 2. «CocraBieHne U aHAIN3 POJOCIOBHBIX YE€TOBEKaY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak Hayka W Tpoliecc. 3apoxACHUE CeNeKINH 1 qoMecTukanus. Yuenue H. U.
BaBuioBa o 1eHTpax TPOUCXOXKACHUS W MHOTo0Opasus KylIbTYypHBIX pacTeHuil. LleHTpsl
MIPOUCXOKACHUS JOMAIITHUX )XUBOTHBIX. COPT, MOpO/Ia, IITaMM.

CoBpemeHHbIE METOJIbl celeKIMU. MaccoBblil 1 MHIMBUIYaIbHBIH OTOOPHI B CEIEKIUU
pacTeHud U KUBOTHBIX. OIIEHKA dKCTEephepa. bIM3KOpoICTBEHHOE CKpEIIMBAaHWE — HHOPUIUHT.
Uucrass nwaMsa. CkpeniuBaHWe YUCTBIX JMHWKA. [erepo3wc, winu TUOpHAHAs  CHIA.
HepoactBennoe ckpemnuBanne — ayrOopuaunr. OtpanéHHas THOpuau3anus W e€ YCIeXH.
HckycCcTBEHHBI MyTareHe3 W MOJYYEHUE MOJUIIONAOB. JIOCTHIKEHHMSI CENEKLIMH PAaCTeHUH,
KUBOTHBIX U MUKPOOPIraHU3MOB.

buoTtexHosnorus kak oTpaciab NPOU3BOACTBA. ['€HHAas HWHKEHEpHs. OTallbl CO3/IaHUS
pekomOunantHor JIHK w Tpancrennbix opranusmoB. Kierounas wumkenepus. Kierounsie
KyJlIbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOXEHUE pacTeHUi. KIoHMpoBaHKHE BBICOKOIPOIYKTHUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJIOTHMUECKHE U JSTH4Yeckue mnpoodnemel. MO —
FeHEeTUYECKU MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. W. BaBunos, . B. Muuypum, I'. /1. Kapneyenko, M. ®@. BaHoB.

Tabmuipsr u cxembl: kapta «L{eHTpbl MPOUCXOXKAEHUS W MHOrooOpaszusi KyIbTYPHBIX
pactenuii», «llopoasl fOManIHUX KUBOTHBIX», «COpTa KYJbTYPHBIX pacTeHui», «OTaanéHHas
rubpunuzamus», «Paboter akagemumka M. @. HBanoBa», «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounole KynbTypbl U KIOHHpoBaHUE», «KoHCTpyHpoBaHHE U HEPEeHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISHKH IJI0JI0B U KOPHEIUIOJOB TUKUX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbcKoX035HCTBEHHbIE PACTEHUS.

JlaGopaTopHble U IPaKTHYECKHUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOIbI M JOCTHKEHHS CEJNEKIIMH PACTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENBHBIN Y4acTOK, B TEIJIUYHOE
XO035ICTBO, Ta00PAaTOPHUIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBo1IOIIMOHHAS OHOJIOT U,

[Ipeanocslnku BO3HUKHOBEHHS SBOJIOLMUOHHON TEOPUH. DBOJIOLMOHHAS TEOpUS U €€
MecTo B Onosnoruu. BiusHue 3BOTIONMOHHON T€OPUN HA pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CBuIETENbLCTBA DBOJIONHMU. IlaIeOHTOJNIOTMYECKHE: MOCJIEA0BATEIbHOCTL  MOSBICHHUS
BHJIOB B MAJICOHTOJIOTUYECKON JIETONHCH, TIepexoanbie Gpopmbl. broreorpaduueckue: cxoacTBO
1 paznuuue ¢ayH u (GpIop MaTepuKoB U OCTPOBOB.



OMOpHOJIOTHYECKUE: CXOJCTBA M PA3NU4Msi SMOPHOHOB DPA3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIbBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJOTMYHbIE, PYAUMEHTAPHBIE OpPraHbl,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTEH Yy BCEX OPraHU3MOB.

OpomoumonHas teopust Y. Jlapuna. [Ipeanochliku BO3HMKHOBEHHS JIapBUHHU3MA.
JBuokymue cuibl  3BOMIOIMM  BUJIOB 10 [lapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHMUYEHHOCTH PECYpCOB, HEOIpeaeia€HHas HW3MEHUYMBOCTb, OOpbba 3a CYIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopust 3Botoruu (CTI) u e€ ocHOBHBIE NOJIOKEHHUS.

Muxkposontonus. [lomyasinus kak eIuHULA BUIA U SBOJIIOLUH.

JBwxymue cuibl (hakTopbl) BOJIONUK BUIOB B IpUpojae. MyTallMOHHBIN MPOIECC U
KOMOMHATHBHasi HM3MEHYMBOCTh. llomynsuuoHHble BOJHBI U JApedd reHoB. Mzomsiuuss u
MUTPALIUSL.

EctectBennsiii oTOOp — Hampabistomuil ¢akrop sBoironuu. DOpMbl €CTECTBEHHOTO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTaT 3Botonuu. [Ipumeps! npucnocoOnenuit
y OpraHuzMoB. ApoMop(o3bl U UIMO-aJaNTalHUH.

Bun u BupooOpazoBanme. Kpurepuu Buzma. OcHOBHblE (QOpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHYECcKOe.

MakposBomtonius. @opmbl 3BooNHH:  (UTETHYECKAs, JUBEPTeHTHAs, KOHBEPTEHTHAs,
napajuiensHas. HeoOpaTuMocTh 3BOJIOLUN.

[IpoucxoxxaeHue  OT  HECHEIHAIM3WPOBAHHBIX  IPEIKOB. [Iporpeccupytomias
crienranu3anus. AJanTUBHAS paaraius.
JdemoHncTpaumnu:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exxens, @. Mromnep, A. H. Ceepiios.

Tabmuubpt u cxembl: «Pa3BuTHE OpraHudeckoro Mmupa Ha 3emiie», «3apOoJbIlin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOpbObI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHBI  0TOOPY», «MHOTOOOpa3We COPTOB pacTeHwil», «MHOTO00Opa3ue mopos
YKUBOTHBIX», «ITomymsiumy, «MyTanuoHHas U3MEHYUBOCTBY, «ApoMopdo3bI»,
«Unnoanantanum», «OO0mas aerenepauus», «JBrxymme cuiabl sBomonun», «Kapra-cxema
Mapmipyra myremectBus Y. Jlapsunay, «boprba 3a cymiecrBoBanue», «lIpucnocobieHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHuey», « IKOJIOTUYECKOE BU000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH, HA0Op IJIOJI0B U
ceMsiH, KoJutekuust «[IpumMepsl 3alUTHBIX TPUCTIOCOOJIEHUH Y dKUBOTHBIX», MOJIENIb «OCHOBHBIE
HaIpaBJICHUS HBOJIIOLUNY, 00BEMHAS MoeNb «CTpoeHue FOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpaduueckass kapra wmwupa, KoyuieKuus «DOpMBI COXPaHHOCTH HMCKOMAEMbIX
KUBOTHBIX M pacTeHUi», Mojens ammiukanus «llepekpéct xpoMocom», BilaXKHbI€ IpenapaThbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukponpemnapar «Jpo3oduna» (HOpMa,
MyTaluu GOpMbI KPBLTBEEB U OKPACKHU Tea).

JlaGopaTopHble U IPaKTHYECKHUE PA0OTHI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO).

JlabopatopHas pabota Ne 2. «Omnmucanwe NPUCTOCOONEHHOCTH OpraHu3dMa U eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe U pa3BUTHE )KM3HH Ha 3emuie.

Jlonay4yHble MpeACTaBICHUS O 3apOKJICHUU KW3HHU. HaydHble TMIOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: aOuMoreHe3 M MaHCHepMUs. XuUMHUYecKas 3BOJIONUsA. AOWOTEHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX.  ODKCHEPUMEHTAIbHOE  IMOATBEPKICHHE
XUMHUYECKOH 3BoroNuK. HauanpHbie 3Tanbl Ononorudeckoi spomtoruu. ['mmoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKU. [lepBbie KIETKU U UX
3BOJIOLUS. DOPMHUPOBAHUE OCHOBHBIX TPYIIN KUBBIX OPTaHU3MOB.



PasButne xu3Hm Ha 3emine mno dpam U nepuonam. Karapxeil. Apxelickas U
npoTtepo3oickas spbl. llaneo3olickas 3pa W e€ mNepuoabl: KEMOPHUHCKUN, OpPIOBUKCKHUM,
CUJIyPUHCKHM, N1EBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o30iicKas 3pa 1 €€ NepHUoIbl: TPUACOBBIN, FOPCKHIL, MEJIIOBOM.

Kaiino3oiickas 3pa u €€ nepro/ibl: ajJeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIN.

XapakTepucTUKa KiIuMaTa U TE0JOrMYecKux mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTENILHOTO W JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHWid W >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BOJIOLUU. OCHOBHBIE CHCTEMAaTUYECKHE
IPYIIbI OPraHU3MOB.

OBoJrolMsl  uyeloBeKa. AHTpPONOJOrMs Kak Hayka. Pa3Butue mnpencraBieHuUd o
MIPOUCXOXKICHUN YeJoBeKa. MeToibl n3ydeHus antponoreHesa. CxoJACTBa U pa3inuuns YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YeTIOBEKa.

JBuwxymue cuibl (pakTopbl) aHTponoreHeza. HacnencTBeHHas W3MEHUYUBOCTh U
€CTeCTBEHHbIN 0TOOpP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUIl TPyJa, MBIIIJICHHUE,
peub.

OcCHOBHBIE CTaJMM M BETBH SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, UeNoBEK yMEIbIH,
Yenosexk mnpsamoxomsammii, YenoBek HeaHxaepranbCckuid, YemoBek pasymHbid. Haxonkn
HCKOIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBAaHHUS, O00JIACTh PAaCIpPOCTPAHEHHUS, 00bEM T'OJIOBHOTO
MO03ra, 00pa3 KU3HH, OPYIUS.

Uenoseueckne packl. OCHOBHBIE OOJIBIITHME pacChl: €BpONEOUHAs (€Bpas3HiicKasi), HErpo-
aBcTpajounHas  (PKBaTopuaibHasl), MOHroJioujHas  (a3MaTcko-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH TPEJCTaBUTENEH UYEIOBEUYEeCKUX pac K YCIOBHUSM  CYIIECTBOBAHHUS.
EnunctBo yenoBeveckux pac. Kputuka pacusma.

JdemoHncTpaumnu:

[Toptpetsr: @. Peau, JI. [Tactep, A. Y. Onapun, C. Mumnnep, I'. FOpu, Y. lapBuH.

Tabmuupl n cxembl: «Bo3HukHOBeHHEe COJIHEUHOH CHCTEMBI», «Pa3BUTHE OpraHUYECKOTO
Mupay», «PactutenpHas kieTka», «KuBoTHas kietka», «l[IpokapumoTnueckas KieTka,
«CoBpeMEeHHasl CHCTeEMa OPraHUYEeCKOro MHpa», «CpaBHEHHME aHATOMHUYECKHX YEPT CTPOEHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJOIMYECKUX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4eJoBeKa», «JlpeBHeilmne moam», «/lpeBHue moam», «llepBbie
COBpPEMEHHBIE JII0IN», «HenoBeueckue pacoh».

Ob6opynoBanue: Mymsoku «lIpoucxoxknenue uyenoBeka» (OIOCTBI  aBCTPAJONMTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMaHbOHIIA), CIENKH MM M300pakeHUs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeJIOBeKa (KaMHH-YONIEphl, pyOmia, ckpebia), reoXpoHoJIOTHYecKas TabauIa,
KoJuIeKIUs «POpMBbI COXPAaHHOCTH UCKONIAEMBIX KUBOTHBIX U PACTEHUIN.

JlaGopaTopHble U IPaKTHYECKHUE PA0OTHI:

[Ipaktnueckas padora Ne 1. «/3yueHne MCKOMAaeMbIX OCTATKOB PACTEHUN U >KUBOTHBIX B
KOJUIEKLIHSIX.

DKCcKypcusi «BOJIONUS OPTraHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH HIIN
KpaeBequecKuii Mmy3ei).

Tema 3. Opranu3mbl 1 OKpY:KalOIIAas cpeaa.

OKoJjorusi Kak Hayka. 3aJaud W pas3leisl  3KOoJOornu. MeToabl  HKOJIOTHYECKUX
UCCIIEIOBAaHUI. DKOJIOTHUECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMsI ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Okonornyeckue akropsl. Kiaccudukanus sxosnoruyeckux GpakropoB: aOHOTHUECKHE,
OMOTHUYECKUE U aHTPONIOTeHHbIE. JleHCTBUE HKOJIOTHUECKUX (haKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTopel:  CBET, TeMIeparypa, BIaKHOCTb.  DOTOMEPUOIU3M.
[TpucnocobiaeHns OpraHu3MoB K JIeHCTBHIO abn0oTHYeCKUX (hakTopoB. buosiornueckue puTMBl.



buotnueckne  ¢akrtopel. Buasl OMOTHYECKHMX  B3aMMOJICHCTBHI:  KOHKYpPEHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero (opmel. [lapa3utusm, koonepamus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaxJEOHUYECTBO). AMEHCAIM3M, HEHTpainm3M. 3HaYeHHEe OUOTUYECKUX
B3aUMO/ICHCTBUI AJIs CYIIECTBOBAHUS OPIraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Momnyasiuuu. OCHOBHBIE II0Ka3aTead MOMYJSALUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JIuHamuka
YHCJIEHHOCTH MOMYJISLIUU U €€ PerysLusl.

JdemoHncTpaumnu:

[Hoptpetsi: A. 'ym60abaT, K. ®@. Pynbe, O. ['exkens.

Tabmuuer u cxemsr: kapta «I[Ipupomasie 30061 3emuny, «Cpeabl 0OUTaHHSI OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsum», «3aKOHOMEPHOCTH pOCTa YUCICHHOCTU MOIMYJSALUN
uHpysopun-tydenpkn», «llumiessie nenmy.

JlabopaTopHble M MPpaKTH4YeCKHe PadOThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PaCTCHUI U3 Pa3HBIX MECT
oOUTaHUDY.

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuyeckas padora Ne 2. «[ToAcU€T TUIOTHOCTH MOMYJISAIUIN Pa3HBIX BUIOB PACTCHUI.

Tema 4. CoobuiecTBa M 3K0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opranu3MoB  —  OuoneHo3.  CTpykTypsl  OuoIlleHO3a:  BHAOBaf,
MIPOCTPaHCTBEHHAd, Tpodudeckas (nuiieBasi). Buapi-nomuHanTsl. CBsI3U B OMOIIEHO3E.

Dkonoruueckre cucrembl (3kocucteMbl). [loHsTHE 00 3KOcHcTEME U OHOTreOleHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl 3KOCHUCTEMbBI: MPOIYLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEpruum B 3kocucteme. Tpoduueckue (MHILEBbIE) YPOBHU
skocuctembl. [lumeBsie menu u cetu. OCHOBHBIE TMOKa3aTelIM HSKOCHUCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTMYECKUE NUPAMUIbL: MPOAYKLHH, YHCIEHHOCTH, Ouomaccel. (CBoicTBa
9KOCHUCTEM: YCTOMUHUBOCTH, CAMOPETYJISIMS, pa3BuThe. CyKieccus.

[IpupoaHbie 3KOCHUCTEMBL. DKOCUCTEMBI O03€p M pPEK. DKOCUCTEMa XBOWHOIO WIIU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBI. buosorudeckoe u
XO035IIICTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHE OHMOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepuanckoro o Omocdepe. I'panuipl, cocTaB U CTpyKTypa Ouocdepsi.
’Kupoe BemectBo u ero Qynkmuu. OcobeHHOCTH OuOchepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHasi cBsi3b B Obnocdepe.

KpyroBopoTsl BemiecTB u OMOr€OXMMHUYECKUE IUKIBI 3JIEMEHTOB (Yyriiepojia, asoTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTpoNoreHHbIE U3MeHeHus1 B Ouocdepe. ['mobanbHbIe
HKOJIOTHYECKUE MTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHne OMopa3HooOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucnoJib3oBanue. JIocTKeHus OHMOJIOTHH U OXpaHa IPUPOIBI.

JdeMoHncTpanum:

IToprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

TabGmuuel u cxemsl: «Ilumessie nenn», «buoneHos: coctaB u cTpykTypa», «IlpupoaHsie
coobuiectBay, «llemu mnuTaHuA», «OKoioruyeckas mnupamuaa», «buocdepa U yemoOBEK»,
«JKOCHCTEMA HIMPOKOJIMCTBEHHOIO Jieca», «ODKOCHCTEMa XBOWHOIO Jeca», «buoneHos
BOJOEMa», «ArpoleHo3», «[IpuMepHbIe aHTPOTIOT€HHBIE BO3JIEHCTBUS Ha IIPUPOLY»,
«BaxkHelime MCTOUHMKHM 3arpsi3HEHHsI BO3AyXa W TPYHTOBBIX Boay», «llouBa — BakHeimias
cocrasisonas onochepo», «DakTopsl aerpaganuu nousy, «llapaukosrit 3 dexT», «DakTopbl
pazmoaKTUBHOTO 3arpsa3HeHus ouocheps», «O0mas cTpykrypa 6uocdeps», «Pacnpocrpanenue



KHU3HU B Onocdepe», «O30HOBBINA 3KkpaH Ouocheps», «Kpyroopor yriepona B O6uochepe»,
«KpyroBopot a3ora B Ipupoae».

ObopynoBanue:  Mozenb-amuMkanus  «Tunudnble OHUOLIEHO3bI», repOapuii
«PacturenbHble  cooOmecTBa»,  Koulekuuu — «buoneno3»,  «Bpemurennm — BaxKHEMIIMX
CEeNIbCKOXO3SHCTBEHHBIX ~ KYIBTYp», TepOapuil W KOJUICKIMH pAacTeHHWH ©  KUBOTHBIX,
IIPUHAUIeKAIME K PA3HBIM YKOJIOTMYECKUM I'pylIiaM oaHoro Buaa, Kpacuas kaura Poccniickoit
denepannu, U300paxeHUs] OXpaHIEMbIX BUI0B PACTEHUN U )KMBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATbBI OCBOEHUA IIPOTPAMMLBI 110
b1OJIOTMN HA  BA30OBOM  VYPOBHE CPEJAHEIO  OBLIEI'O
OBPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBnuBawTCSd TpeOOBaHMUS K pe3yiabTaTaM OCBOEHUS
00y4aromUMUCs MPOrpaMM CPEIHETO 00IIero o0pa3oBaHus: TMYHOCTHBIM, METAPEAMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOEHUA NpeameTa «bHOoJIOrus» BbIIEICHbI
CIIEIYIOIINE  COCTABJISIIONIME: OCO3HAHWUE OOYYArONIMMHKCS ~ POCCHHCKON  TpakJIaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHTHIO, CaMOCTOSTEIHHOCTH W CaMOOTIPEICIICHUIO,
HaJIMYUEC MOTHUBAIIMU K O6y‘I€HI/IIO 6I/IOJ'IOFI/II/I, OCJICHANPaBJICHHOC PAa3sBUTHC BHYTPCHHUX
yOEXKJIeHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPUUECKUX TPATULUN pa3BUTHSA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOMIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, MpUCymumMu CUCTEME
Oounosornueckoro o0Opa3oBaHMs, HAJIMYKAE OSKOJOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTHh LCJIU U CTPOUTD )KU3HCHHBIC IJIaAHBI.

JIM4HOCTHEBIE PE3YIbTATbl OCBOCHHUA MNPEAMETA «buonorus» JOCTUTAKOTCA B CIUHCTBC
y‘-Ie6HOI\/II U BOCIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaAUIMOHHBIMUA pOCCI/IfICKPIMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMH U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATHEIMU B
oOuiecTBe MpaBWJIaMd U HOPMAaMM TOBEJIEHUS U CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUSI U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEH IMO3HUIMU JIMYHOCTH, MATPUOTHU3MA,
YBa)XEHHSI K 3aKOHY M MPABOMNOPSAIKY, YEIOBEKY TpyJda M CTaplIeMy MOKOJIEHUIO, B3aMMHOTO
yBaKEHHs, OEpEeKHOTO0  OTHOUIEHWS K  KYJbTYPHOMY  HacleAMI0 U TpaJulusiM
MHOTOHAIIMOHAJILHOTO Hapoda Poccuiickoit @enepaiuu, Ipupoie U OKpYyKarolen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOTO mpeaMeTa «buosiorus» NOKHBI OTpaXaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaIOLIMXCSI PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEMH
MO3ULMEN JIMYHOCTH, CHCTEMOIl 1IEHHOCTHBIX OpHUEHTAIUii, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOUIUX TPAJUIMOHHBIM  LIEHHOCTSIM  POCCHIICKOr0  0OIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMbITa ACATEIbHOCTH B IMPOLIECCE Peau3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpasKIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3ULIMU  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MpaB M O0O0s3aHHOCTEH, YBaKCHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTU MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3UIMIO IO OTHOUICHUIO K SBICHUSM
COBPEMEHHOM JKU3HU U OOBSIICHSTH €€;

YMEHHME YUUTHIBaTh B CBOMX JEHCTBUSX  HEOOXOJUMOCTH  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLUATbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOIIECCE COBMECTHOTO BBHITIOJHEHHSI Y4YEOHBIX,
MO3HABATENbHBIX U HCCIENOBATENbCKUX 3a7ad, YBAXHUTEIBHOTO OTHOLIEHUS K MHEHHUIO
OTITIOHEHTOB MPH 00CYKIECHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JEeSITEeTbHOCTH;



2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAKIAHCKOW HICHTHYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpail, CBOXO
Ponuny, cBOM S3bIK M KyJIBTYPY, IPOLIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEIUI0O UM NaMATHUKaM [PUPOJbI,
nocTuxkeHusM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE
OMO0JIOTHH, TOHNMAaHUS 3HAYE€HUsI OMOJIOTHH B TO3HAHWY 3aKOHOB MIPUPO/BI, B )KU3HHU UEIOBEKA H
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)KeHHUIO U 3ammute OTedecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCUICKOTO HapOoJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSL, 3STUYECKOTO MOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U NMPUHUMAaTh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO Oy TyILIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM pOJUTENSM, CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTHS IIEHHOCTEN CeMEeMHOMN *HU3HU B COOTBETCTBHM C TPAaTUIUSAMH HapOJOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUask 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/Ja, OOIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHHE HMOLIMOHAILHOTO BO3JEHCTBUS JKUBOM MPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE MPOSBIIATH
KayecTBa TBOPUYECKOU JIMUHOCTH;

5) ¢wusuueckoro BocnuTaHUsA, (GOPMHPOBAHHSI KYJAbTYPbl  30pPOBbSI U
IMOLMOHAJIBHOTO (JIArONOJyYusi:

MMOHMMAaHHE U pean3alusi 3J0pOBOr0 M O6e30macHOro o0pas3a KU3HH (3I0POBOE MUTAHUE,
coOirofieHre TUTMEHUYECKUX MPaBWJI U HOPM, cOaJlaHCUPOBAHHBIN PEKUM 3aHATHI U OTHAbIXA,
perynspHas ¢u3znyeckas AaKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHHE II€HHOCTH TMpPaBWJI WHIUBUIYAIBHOTO M KOJUIGKTUBHOTO O€301acHOIo
MOBE/ICHUS B CUTYalUAX, YTPOXKAIOUINX 3J0OPOBBIO U KU3HU JIOJICH;

OCO3HAHHE IMOCIEACTBUI M HEMpPUATUS BPEAHBIX TNPUBBIYEK (YMOTpPeOJICHHsS aJlKOTOJIf,
HapKOTHKOB, KypeHHs]);

6) TPY/Z10BOr0 BOCIIUTAHUS

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0II00ue;

TOTOBHOCTH K aKTUBHOM JESATENHOCTH TEXHOJOTHUECKON U COLMaIbHON HANPaBIEHHOCTH,
CHOCOOHOCTh ~ MHUIIMUPOBATH, IJAHUPOBATh W  CAMOCTOSATEIbHO  BBIMIOJHATH  TaKyHO
NeSITeNIbHOCTD;

HMHTEpEC K pa3inuHbIM cdepaM NpoQeccCHOHAIBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBEIOOD OyyIiei nmpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIIAHBI;

TOTOBHOCTbh M CIIOCOOHOCTh K 0Opa3oBaHMIO M caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCeH
KU3HU;

7) IKOJIOTHYECKOr0 BOCIIUTAHUS

9KOJIOTHYECKHU I1eJIecO00pa3Hoe OTHOLIECHHUE K NPUPOJE KaK MCTOUHHUKY KH3HU Ha 3emJe,
OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS SKOJOTHYECKOM KyIbTYphl: PHOOPETEHNE OMBITA TNIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOKHBIX MOCIEIACTBUHN ISl OKPYKAIOIIEH Cpe/Ibl;

OCO3HaHHE rI00aBHOTO XapaKTepa SKOJIOTUUECKUX TPOOIeM U IyTel UX pelieHus;



COCOOHOCTh HMCIIOJIB30BaTh MPHOOpETaeMble MPHU U3YYCHUH OMOJIOTHU 3HAHUS M YMEHUS
IpU peuIeHuH TpoOJieM, CBSI3aHHBIX C PALMOHATBHBIM IPHPOJIOINOIB30BAaHUEM (COOIIOIEHUE
IIpaBWJI NOBEAEHUS B IPUPOJIE, HAIIPABJICHHBIX HA COXPAHEHHWE DPABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Ouochepsi);

AKTUBHOE HEINPUATUE ACWCTBUHM, NPUHOCAIIMX BPEN OKPYXKAIOIIEH IPUPOSHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE 3KOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX
JNEUCTBUN M ITPEAOTBPALATh UX;

HaJIM4Yue Pa3BUTOrO SKOJOIMYECKOIO MBIIUIEHHS, 3KOJIOTMYECKON KYyJIbTYphl, OIBITA
JESITEIbHOCTH  DKOJIOTUYECKOM  HANpaBJIC€HHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCS HMMHU B
[I03HABATEIbHONW, KOMMYHMKaTUBHOM U COLMAJbHOM NPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU AEATEIBHOCTH 3KOJIOTMYECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKd U OOUIECTBEHHOM MpPAaKTHUKH, OCHOBAaHHOIO Ha JHAJIOTE€ KYIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B OJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATEJIbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXAY JTI0bMU U MIO3HAHUS MUDA;

MMOHUMaHHe creuu(uk OMOJOTMM KaK HayKH, OCO3HaHUs €€ pojau B (opMHpOBaHHH
PaIMOHAIBLHOTO HAyYHOTO MBIIIJIEHUS, CO3JaHUU 1IIOCTHOTO MPEACTABICHUS 00 OKpYXKaIoLIEM
MHpE KaK O €IUHCTBE MpPHUPOJbI, dYeloBeKa U O0O0IIecTBa, B MO3HAHUM MPHPOIHBIX
3aKOHOMEPHOCTEH U peleHuu IpoodIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTH OHMOJIOTHH JUIsl COBPEMEHHOM HUBUIIM3ALUMHU: OOecTeueHus
HOBOT'O YPOBHS Pa3BUTUSI MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUM, CHOCOOHBIX
pelarb pecypcHble MpooOaeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTel BBIXOJA U3 TJ00aTbHBIX
HKOJIOTMYECKUX MpolsieM U obecrieueHus nepexoa K yCTOMUNBOMY Pa3BUTHIO, PALIUOHAIBHOMY
HCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyY€HUU OMOJOTHYECKMX 3HAHMM B LENSIX MOBBIIIECHUS 00LIeit
KYJIbTypbl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK COCTaBHOW dYacTh (PyHKIMOHAIBHON
IPaMOTHOCTH O0ydaromuXxcs, GopMUPYyEMON TIPHU U3YICHUH OHOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB TO3HAHMsS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJIydaeMble 3HAaHUA U1 aHalIW3a W OObBSICHEHMsS SBIICHUUN
OKPY)KAIOIIEr0 MHUpa W MPOUCXOIANIMX B HEM H3MEHEHUI, yMeHuEe Jenarb 000CHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAYYHbIX (PAKTOB M HUMEIOUIUXCA JaHHBIX C LENbI0 IMOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUSA JUISL PELIeHUs
po0JieM B pealibHbIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAHHE IICHHOCTH HAay4YHOU NEeSATENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JASITENbHOCTh HHANBUYaTbHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUI0 M CcaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJNIy4EHUIO HOBBIX 3HAHUW TO OWUOJOTHMM B COOTBETCTBHH C >KU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeTaHpeﬂMeTHLIC pe3yIbTaTbl OCBOCHUA yqe6H0r0 npeamMeTa «buoinorus» BKIIOYaIOT:
3HAYUMBIC  JJIA (I)OpMI/IpOBaHI/IH MHPOBO33pPCHUA 06yqa}01u1/1x05{ MCKIUCHUIIIIMHAPHBIC
(Me)KHpeI[MCTHLIC) 06meHaquHe MOHATHA, OTPpAXKAIOIIUEC HECJIOCTHOCTD HaquOﬁ KapTUHBI MHUpa
n CHCHH(bHKy MCTOIOB MO3HAHUA, UCHIOJIB3YCMBIX B €CTCCTBCHHBIX HayKaX (BeH_[eCTBO, OHEpTru:,
SABJICHUEC, IIPOLCCC, CUCTCMaA, Hay‘-IHBIﬁ (I)aKT, IpUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTb, 3aKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/Ie, N3MCPCHUEC, SKCIICPUMCHT U npyrI/Ix), YHUBCPCAJIBHBIC
y‘~IC6HLIC JIeNCTBUS (HO3HaBaTCJ'ILHLIe, KOMMYHHUKATUBHELIC, pCFYHHTI/IBHBIe), 06CCHC‘{I/IB8.IOH_II/IC



(dopmupoBanre (yHKIMOHATHHOW TPAMOTHOCTH M COIMABLHOW KOMIIETCHIIMU OOYYaroIIuXCs,
CIOCOOHOCTh oOyyJaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE Y4YEOHbIE JAEHCTBUA B II03HABATEJIBHOU H
COLIMAJIBHON IIPAKTHKE.

MertamnpeaMeTHble pe3ylbTaThl OCBOCHHUS IMPOTPaMMbI CPEeJHEro o0mero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Ogi1ajeHNe YHUBePCAJIbHBIMU Y4eOHBIMHU N103HABATEJIbHBIMH 1EICTBUAMM:

1) 6a3oBble JIOrHYeCKHeE ICHCTBUS:

CaMOCTOSATENIEHO (OPMYIHMPOBATh M aAKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh IPU OCBOCHHWM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHHUS (aHanu3a,
CHUHTE3a, CpPAaBHEHHUA, KIacCU(pUKaluu, OOOOIIEHHs), pPACKPbIBaTh CMBICT OHMOJIOTMYECKUX
MOHATHH (BBLIEIATH X XapaKTepHbIE IPU3HAKH, YCTAHABIMBATD CBA3H C IPYTUMH MOHATHSIMH);

OTpENENATh LEIN ACSITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHUTH PE3yJIbTaThl JESTEIbHOCTH C IOCTABIEHHBIMU LIETSMHU;

HCIO0JIb30BAaTh OHMOJIOTHYECKHE TOHATUS A OOBSICHEHMS] (PAaKTOB M SBJICHUH >KUBOU
MIPUPOJIbI;

CTPOUTh JIOTUYECKHE pACCYyKIeHUS (MHAYKTUBHbBIE, JEAYKTUBHbIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUsl B pacCMaTPUBAEMBIX SIBIEHUSX, (POPMYIHpPOBATh
BBIBOJIbI M 3aKJIFOUEHHS;

MIPUMEHTh CXEMHO-MOJIEJIbHBIE CPEJCTBA JAJISl MPEACTABIEHUS CYLIECTBEHHBIX CBSI3eH U
OTHOIIIEHUH B W3Y4aeMBIX OWMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUHMMA PA3HOTO PO/Ia,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH pelieHus: MpolaemMbl ¢ YYETOM aHalIM3a UMEIOIIUXCS MaTepHaIbHbIX
U HeMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTb, OLEHUBAThb COOTBETCTBUE PE3YIbTATOB IIEJIAM,
OIICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUAX PpEaIbHOTO, BHUPTYAIbHOIO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBILIJICHUE ITPU PELICHUH )KU3HEHHBIX ITPOOIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE el CTBHA:

BIIaZIETh HABbIKAMHU Yy4e€OHO-HMCCIIEI0BATEIbCKOM M MPOEKTHOM NIESTEIBHOCTH, HABBIKAMU
paspeleHus npobiieM, CoCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IMOMCKY METOJIOB
pElIeHUs TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B O3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUJBI JIEATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpPIIpETAINH, NPEOoOPa30BaHUI0 M MPUMEHEHHIO B y4e€OHBIX CUTYaIUsX, B TOM YHCIIE MpPH
CO3JaHUU YYEOHBIX U COIUAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIC 3aJaud B OOPa30BATENbHOUN AESITENBHOCTH U
KU3HEHHBIX CUTYaIHsIX;

BBISIBIISITh TIPUYUHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3a/ady, BbBIABUTATh
TUNOTE3y €€ pELIEeHUs, HaXOAWTb apryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOUX YTBEPXKACHUHU,
3a/1aBaTh NapaMeTphbl U KPUTEPUN PELICHUS;

AQHAJIM3MPOBATh TOJYYEHHBIE B XOJE€ pEIICHHs 3aJaud pPe3yiabTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEeHUBATh NPUOOPETEHHBIH OTIBIT;

OCYIIECTBIIAThH II€JICHANPABIEHHBI TOUCK MepeHoca CPeACTB U CIOCOOOB JEWCTBUS B
po(hecCHOHATIBHYIO CPELY;

yMETh NEpPEeHOCUTh 3HAHMS B I[IO3HABATEIbHYI0 M  IPAKTHUECKYI0  00JacTu
KU3HEJEITEIbHOCTH;



YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIC HJIEHW, TpeaiaraTb OPUIHMHAJbHBIE IMOAXOIbl M PEIICHUS, CTaBUTh
npoOsIeMBbl ¥ 3a]1a4u, JOIYCKAIOIIKE aTbTePHATUBHBIC PELICHHUS.

3) pa6ora c undopmanmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HUCTOUYHMKAX HH(popManuu (Tekcrte y4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBAPSX U CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B lHTepHeTe), aHaIM3MpPOBATh HH(DOPMAIUIO pa3TMYHBIX BHAOB U (popm
MPEJCTaBICHNS, KPUTUIECKH OLIEHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynmHpOBaTh 3ampockl W MPUMEHSTH Pa3IMYHbIE METOJABI IMPH IOWCKE M OTOOpe
onosornyeckoit na(popMaru, He0OXOIMMOH IS BRIIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OIBIT HCIOJBb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYIbTYPY aKTUBHOTO HMCIOJIH30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BbIOMpaTh ONTUMAlbHYIO (OpPMY MpPEJICTaBICHUS OUOJIOrMYECKO
nHpopmanuu (cxemsl, rpadukm, TuarpaMmsl, TaOIUIBI, PUCYHKH U APYToe);

HCIIOJIb30BAaTh HAYYHBIN SI3bIK B KauecTBE cCpeAcTBa Ipu paboTe ¢ OMOJIOTHYECKOU
nHpoOpMaNei: TPUMEHATh XUMHUYECKUE, (PU3UIECKHE M MATeMaTHYeCKHWE 3HAKW W CHUMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYPY, HCIIOIb30BaTh U MPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJCTBA HATJISITHOCTH;

BIIAJICTh HABBIKAMH pACIIO3HABAaHWS W 3allUTHl WHPOpPMANWW, HWHOOPMAIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OgJiaieHne yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax *KU3HHU, aKTUBHO y4acTBOBAThH B JTHAJIOTE
WIA JUCKYCCHU N0 CYIIECTBY OOCyXJaeMoW TeMbl (YMEHME 3aJaBaTh BOIPOCHI, BbICKA3bIBATh
CYXJIEHHsI OTHOCHUTEIBHO BBINOJHEHHs] TNpeAjJaraeMoi 3ajadyd, Y4YUTHIBaTb HWHTEPECHl U
COIJIACOBAHHOCTD MO3ULUHI IPYTUX YYaCTHUKOB JIMAJIOra MU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHUS, MOHMMAaTh 3HAYCHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOHQINKTHBIX CUTYallui, yMETh CMIr4aTh KOHQIUKTHI U
BECTH EPETOBOPHI;

BJIAJIeTh PA3JIMYHBIMU crocoOamMu OOIIEHHsS U B3aUMOJCHCTBUA, MOHMMATh HaMEPEHUs
APYrux JHO/AEH, IpOsIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMynHUpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

IIOHMMAaTh U UCIMOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHAWBUAYAIbHOW pabOTHI MpH
peleHn 61oJI0ruyeckoi npodieMbl, 000CHOBBIBATh HEOOXOAUMOCTb NPUMEHEHHUS TPYNIIOBBIX
(dbopM B3aUMOJCHUCTBUS NPH PeLICHUH y4eOHO 3a1auu;

BbIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)kJIOr0 4WiieHa KOJJIEKTHUBA;

NPUHUMATh LEJIH COBMECTHOM J[eATeNbHOCTH, OpPraHHW30BbIBATH M KOOPJMHHUPOBATH
JEeUCTBUS MO €€ JOCTHKEHMIO: COCTaBIATH IUIaH JEWCTBUH, pacHpelensTb POl ¢ y4€ToM
MHEHHMH yJaCTHUKOB, 00CYKIaTh Pe3yabTaThl COBMECTHOM paboThI;

OILICHUBATh Ka4eCTBO CBOErO BKJIAJa U KAXKJIOTO yJaCTHHUKA KOMaH/bl B 00IIUil pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE MPOEKThI, OLEHUBATh HMJIEM C MO3UIMHM HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATETHYECKOE IOBEJEHHE B PaA3IMYHBIX CHUTYaLUsX,
MPOSIBISTH TBOPUECTBO U BOOOpaKE€HHE, ObITh MHUIIMATUBHBIM.

OBJ1ajieHNe YHUBePCAJbHBIMH PeryJIATUBHBIMHU e CTBUSIMM:

1) camoopranu3anus:



UCIOJb30BaTh OWOJIOTUYECKUE 3HAHUS IS BBIIBICHUS TNpOOIEeM M WX pEUICHUS B
KU3HEHHBIX U YY€OHBIX CUTYAIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IEJICBBIE M CMBICIIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX 10 OTHOILICHWIO K XMBOM IPHUPOIE, CBOEMY 30POBBI0 U 3J0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYILIECTBJISATh IO3HABATENIbHYIO JEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3aqauyd B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIBHO COCTAaBIIATH IIAH PELICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JINYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIMHU B Pa3HbIX 00JIaCTIX
3HAHMM, IOCTOSHHO MOBBILIATH CBOM 00pa30BaTeNbHbIM U KYyJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYalllsiM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTH, OLICHHBATh
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HABbIKAMU MO3HABATEIbHON peekcuu Kak OCO3HAHUSI COBEPIIAEMBIX JeHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAaHUH, UCIOIb30BaTh MPUEMBI pediekcun
JUIS OLIEHKU CUTYaIliH, BEIOOpa BEPHOTO pPEIICHHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHMS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTHBBI U aPTyMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTATOB ACSATEIBHOCTH;

3) mpuHsiTHE ceds1 U APYrUX:

IIPUHUMATh ce0s, TOHUMasl CBOU HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U APIYMEHTBI JPYTUX [IPH AHAIU3E PE3yJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C HO3HULUHU JIPYroro 4esioBeKa.

INPEIMETHBIE PE3YJIbTATBI

IIpenmetHbie pe3ynbraThl ocBoeHHs nporpammbl COO no Ouosorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue a1 yyeOHoro npeamMera «buosiorus» HaydHble 3HaHUS, YMEHUS U
crnocoObl JIeHCTBUH IO OCBOEHHUIO, HHTEpHpEeTalud U IpeoOpa3oBaHUIO 3HAHUM, BHIbI
JEATeNbHOCTH IO MOJIyYEHHIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHUI B Pa3IMUHBIX y4eOHBIX
CUTyallUsiX, a TaKXe B pEaJbHbIX >KU3HEHHBIX CHUTyallUsX, CBA3aHHBIX C Ouosorueil. B
IIporpamMme IpeaMeTHbIE Pe3yJIbTaThl IPEICTABICHBI 10 T01aM 00y4eHUsl.

IIpeameTHble pe3ynbTaThl OCBOEHUs y4yeOHoro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MeCTe M POJM OMOJIOTHU B CHCTEME HAay4HOIO 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMHUPOBAHUM COBPEMEHHOM €CTEeCTBEHHO-HAay4HOM KapTUHBI MHpa U
Hay4HOTO MHPOBO33PEHHUs, O BKJIQJIe POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosioruu, PyHKIMOHAIBEHONW IPaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 33/1ay;

YMEHHUE pacKpbIBaTh COAEp)KaHUE OMOJOIMUYECKMX TEPMUHOB M MOHSATHH: *HU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeIIeCTB M IpeBpallleHue DSHEpruH), TIOMEeocTas
(camoperynsius), ypoBHeBas  OpraHM3alus OKUBBIX  CHCTEM, CaMOBOCIIPOU3BEJICHHE
(penpoayKuus), HacIEeACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U PAa3BUTHE;

yMEHHUE Wu3jaraTb OWOJIOTHYECKHE TeopuH (KJIETOYHas, XPOMOCOMHAs, MYyTallOHHas,
LEHTpaJIbHAs JOIrMa MOJIEKYJIsIpHOM Ounonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1.




BaBuioBa) u yuenus (0 eHTpax MHOTO0Opa3us U MPOMCXOXKACHUS KyAbTYpHBIX pactenuit H. U.
BaBuioBa), onpenensTs TpaHHIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIIaJIETh METOJAMH HAyYHOTO MO3HAHHs B OMOJIOTHMHU: HAOIIOJCHUE M ONHCAHHE
KHUBBIX CHCTEM, NPOIECCOB W SIBICHHH, OpraHM3alus M TPOBEICHHE OHUOJIOTHYECKOTO
9KCIEPUMEHTA, BBIJBUKEHHE TIMIIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXKIY MHCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSCHEHUE IMOJIYYEHHBIX PE3YyJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHATHUH,
TEOPU ¥ 3aKOHOB, YMEHUE JIeJIaTh BbIBOJIbI HA OCHOBAHUH IOJIYYE€HHBIX pPE3YyJIbTaTOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapuoT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
MpEeBpaIleHUs] PHEPTUM B KJIETKE, (POTOCHHTE3a, IUIACTHUYECKOTO M IHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUS, UHAUBUAYAJILHOTO Pa3BUTUS
opranu3ma (OHTOTeHE3);

yYMEHHE NPUMEHSTh MOJyYeHHbIE 3HaHUS U1 OObSICHEHUsS OMOJIOrMYECKHUX IPOLIECCOB U
SIBIICHUH, 11 IPUHATUS IPAKTUYECKUX PEIICHUN B MOBCEAHEBHOMN KHU3HU C LEJIbI0 00ecTIeueHUs
0€30MaCHOCTH CBOEr0 3/J0POBbS U 3/I0POBbS OKPYKAIOMIMX JIIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJEHHS B OKpYXarolled NpUpOJHON cpelae, NOHHMaHuE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTUKEHUI COBPEMEHHOM OMOJIOTMH M OMOTEXHOJOTHH A palMoOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

yMEHHE peliaTh 3JIeMEHTapHble T'e€HEeTHMYeCKHWe 3aJaud Ha MOHO- M JUTHOpHAHOE
CKpeIllMBaHHE, CLEIUICHHOE HaclleZJOBaHHE, COCTABIATh CXeMbl MOHOTHOPUAHOIO CKpEUIMBaHUS
JUIS TIpe/ICKa3aHMsl Hacllel0BaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHATH J1a0OpaTOpPHBIE U MPaKTUYECKHE paboThl, COONIOATh MpaBWia MPU
paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME KPUTHUYECKH OIEHHBATh U HHTEPIPETUPOBATh HH(OPMALMIO OHOJOTHYECKOrO
COJIep’KaHus, BKJIIOYAIOLIYIO TICEBJAOHAayYHBbIE 3HAHUS M3 PA3IUYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM MHQOpMAINK, HAYYHO-TIOMYISPHbIE MaTepHalIbl), STUYECKUE ACHEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/7aBaTh COOCTBEHHBIC THCHBMEHHBIE W YCTHBIE COOOIICHHsS, 0000IIas
Oouosnornueckyro HMHGOPMAIMI0O U3 HECKOJbKUX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MTOHSATUWHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OcBOEHUs ydeOHoro mpenmera «buonorus» ¢ 11 knacce
JOJDKHBI OTPAXkAaTh:

chOpMUPOBAHHOCTh 3HAHUN O MECTe U POJU OHOJIOTUM B CUCTEME HAYYHOTO 3HAHUA
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIA/I€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Oouonoruu, GyHKIMOHAIBHON rPaMOTHOCTHU YeJIOBeKa JUIsl pellIeHHs )KU3HEHHBIX 3a7a4;

YMEHHE PaCKPBIBATh COAEpKaHHE OUOJIOTUYECKUX TEPMUHOB U MOHSATHI: BU, MOMYJISIIHS,
reHo(oH, SBONIONMS, JABIWXKYyHME CHIbl ((PaKTOphI) SBONIONHU, MPHCIOCOOICHHOCTh
OpraHM3MOB, BHJI000pa30BaHUE, JKOJOTUYECKHE (AKTOPBI, HKOCHUCTEMa, MPOAYLICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, LIETIH TUTaHUsI, IKOJIOTUYecKasi mupamMuaa, OuoreoreHos, ouocdepa;

YMEHHME WH3JaraTh Ouojoruueckue Teopuu (dBomonmMoHHas Teopuss Y. [lapBuHa,
CHUHTETHYECKasi TEOPHUS SBOJIIOIHH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxojactsa K. M.
bapa, yepenoBanus riaBHBIX HampaBieHuid U mytel sBomtonun A. H. CeBeprioBa, ydeHus o
o6uocdepe B. . BepHasickoro), onpeaensiTh IpaHULbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTHMHU: HAOMIOAECHUE U OINMCAHME
KHUBBIX CHCTEM, MPOLIECCOB U SBJICHUN, OpraHu3alUs M MpPOBEACHUE OHOJIOTMYECKOTO
HKCMEPUMEHTA, BBIJIBKEHHWE TUIIOTE3bl, BBIABICHHE 3aBHCHUMOCTU MEX]Y HCCIeAYeMbIMU
BEJIMYUHAMH, OOBSICHEHHE MOJYYEHHBIX pE3yJbTaTOB, HCIIOJB30BAaHHBIX HAYYHBIX IOHSATHH,
TEOPHil U 3aKOHOB, YMEHHE JIeJIaTh BHIBObI HA OCHOBAHUH IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIACTATH CYIIECTBEHHbIE MPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOy, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTE€OIICHO30B M IKOCHUCTEM,




O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, ECTECTBEHHOTO  OTOODA,
BHUJI000pa30BaHusi, MPUCHOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS JKOJIOTHYECKUX (PAKTOPOB Ha
OpraHMu3Mbl, IIEPEHOCA BEIIECTB U MIOTOKA YHEPIUM B SKOCUCTEMAX, AHTPOIIOT€HHBIX NU3MEHEHUN
B DKOCHUCTEMAX CBOEW MECTHOCTH, KPYrOBOpOTa BEILECTB M OHMOT€OXMMUYECKUX LUKIOB B
ouocdepe;

YMEHHME NPUMEHATH MOJYYEHHbIE 3HAHUS JUIsl OOBSICHEHHSI OMOJIOTMYECKUX IMPOLIECCOB U
SIBIICHUH, JJIs1 IPUHSTHS IPAKTUYECKUX PEIICHUN B MOBCEAHEBHON KU3HU C LENIbI0 O0ecieueHus
0€30IMTaCHOCTH CBOETO 3JIOPOBBbSI M 3JI0POBBSI OKPYKAIOUIMX JIIOJICH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJIEHUS B OKpYXKAIOUIEH NPUPOJHON cpele, NOHWMAaHHWE HEOOXOIUMOCTH
HCII0JIb30BAHUS JOCTUKEHUN COBPEMEHHOM Oouoaoruu JUISI paloHaIbHOIO
MIPUPO/IOII0JIL30BAHUS;

YMEHME peliaTh 3JIeMEHTapHble OWOJIOTMYECKHE 3a/lauM, COCTaBJISTh CXEMbl IepeHoca
BEIIECTB M SHEPTUHU B IKOCHCTEMaX (LI€MU MUTAHUSA);

YMEHHE BBINOJIHSTH JIaDOpaTOpHbIE U MPAKTUYECKUE padOThl, COOMOIATh MpaBHia MPHU
pabote ¢ yueOHbIM U JaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHYECKM OLEHHBATh W HHTEPIPETUPOBATh HH(OPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKJIIOYAIOLIYIO IICEBJAOHAayYHbIE€ 3HAHUS M3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM HH(OpMaNMM, HAy4YHO-TIOMYJSPHBIE MaTepHalbl), paccMaTpuBaTh TIJI00AIbHbBIE
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcoO37aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOMICHHS, 0000IIas
Oouosnoruueckyro HMHGOPMAIMI0O U3 HECKOJbKUX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TeM HppoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! bronorus kax Hayka 3 1 05 https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
2 JKvBBIE CHCTEMBI M IX OpTraHU3aIHS 1 0 0 httos://m.edsoo.ru/7f41c292
. bubnmuorexa [JOK
3 XUMHUYECKUH COCTaB U CTPOEHUE KIIETKH 7 0 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [JOK
4 KusnenesTeabHOCTE KIETKH 8 1 0,5 https://m.edsoo.ru/7f41c292
5 Pa3mHOKeHNME U MHIMBUAYaJIbHOE Pa3BUTHE 4 0 05 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTh M HI3MEHYUBOCTD 9 1 5 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
7 Cenekuus opraHu3MoB. OCHOBBI 5 0 0 https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU bubnuoreka [JOK
https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 0 0 0
OBUIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 34 3 4,5



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 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabublie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
! IBOMOUKOKHAs GHONOr ks o 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnnorexka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OprasH3Mbl H OKpY’Kaiowas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01mecTBa 1 9KOJIOTHIECKUE CUCTEMBI 9 0 httos://m. edso0.ru/7fA1cc74
bu6mmoreka [IOK
> Peseparioe pews 2 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5
TEMATUYECKOE IIVIAHUPOBAHUE
10 KIIACC
Koan4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Ne n/m IpOTpaMMBbI Beero KoﬁnTpom,m,le HpﬁaKaneCKne 06pa3oBaTETbHbIC
padoTsI padoThI pecype
bu6mmoreka [JOK
buosorns kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
JKuBble cucTeMbl M UX OpraHU3ALIM 1 https://m.edsoo.ru/7f41c292



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

bubmuoreka [JOK

3 XUMHUYECKUHN COCTAB U CTPOCHUE KIETKU 8 1 https:/m.edsoo.ru/7f41c292

4 XKuznenesaTenbHOCTh KIETKA 6 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41c292

5 Pa3zmHOXeHME 1 UHAMBUAYAIbHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292

6 HacnencrBeHHOCTh M1 HU3MEHYHBOCTh 9 15 bubmmorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292

7 Cenexuust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 4



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 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/n nporpamMmal Bcero KO;TPOJI])HBI(} HpﬁaKanecm/le 06pazoBaTebHbIE
padoTsI padoTbI pecypebi
bu6mmoreka [IOK
1 OBOMONKOHHAA brONOr KA 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 10 1 05 bubnuoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OK aromas cpena 5 1 bubmiorexa LIOK
P PYy# p https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa 1 9KOJIOTUUECKUE CHCTEMBI 10 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 34 2 2.5



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
] T
Jl:;l'l Tema ypoka Bcero Konrpoaenpie | Ipakruieckue fd[:y‘?e}[l/lﬂ :)Ig[?ag?)l:;eenbﬂme
padoTsbI padoThI pecypebi
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBOU TPUPO/IBI.
[IpakTrueckas Tta Ne 1
2 <<HP2HOHB§ZBZHI/I:: ?)(;3ipjl\£lHLIx 1 0 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 0 0 bu6mmoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMu4YecKui cocTaB KiIeTKu. Boja u 1 0 0 bubnuorexa [JOK
MUHEpPaJIbHBIE COJIN https://m.edso0.ru/863e674e
5 benku. CoctaB 1 cTpoeHHE OSIKOB 1 0 0 Eggj?ﬁgt(;(s%gﬁz}é%%bn
depMeHThI — OUOJIOTHYECKUE
KaranuzaTtopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
bub6mmoreka [{OK
! Y TIEBOJIBI. JIMmH eI 1 0 0 htt[?s://r?l.:dsog 8/863e6870
8 Hyxneunosslie kucnotsl. ATO 1 0 0 Eg{gﬁ%?g&%gﬁ}é%% d5¢
9 O6o0menue Mo Teme "XUMHUYECKUM 1 1 0 bubmuoreka [JOK

cocTaB KieTKH"

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

I/ICTOpI/ISI U MCTOABI U3YUCHUS

10 kietku. Knerounas teopust. Knerka 0
KaK IeJI0CTHAs KUBasi CUCTEMa
CrtpoeHnue 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpPOIIpENapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BeIecTB Ui MEeTa00IM3M 0 https://m. eds0o. ru/863e766¢
bu6mmoreka [IOK
13 PotocunTes. XemocHHTes 0 https://m.edso0.ru/863e7c98
N bubnuorexa [JOK
14 OHeprerueckuii obmen 0 https://m.edsoo.ru/863e7aae
JKu3zHeHHbIN UK KISTKU. [{enenue
.M . JIab
15 f)gg?g Ne gi?ﬁl%ﬁmilz?{?ep f/{ilﬂTma B 0.5 bubmorexa [IOK
- ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIKa JyKa Ha
TOTOBBIX MUKPOIIpErIapaTax»
16 buocunTes 6enka. Peakmmst 0 bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
bubmuoreka [JOK
17 Tpanciinus — GuocuHTes benika 0 https://m.edsoo0.ru/863e796e
18 Hexnerounsie GopMbI )KU3HU — 0 Bubmmoreka LIOK
BUPYCHI https://m.edso00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nmoreka [JOK
20 Metios 0 https://m.edso0.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX 0.5 bu6nuorexa [IOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

KJ1eToK. OII010TBOPEHHE.
Jlaboparopuas padota Ne 4
«M3ydenue cTpoeHHS MOJIOBBIX
OKJIeTOK HA TOTOBBIX

https://m.edso0.ru/863e81hb6

MHUKpOIIpenapaTax»

29 NHnuBunyanbsHOE pa3BUTHE 0 bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436

23 'eneTnka — Hayka o 0 bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCIEA0BaAHUS

24 HpI/ISHaKOII:. MOHorI/I6pI/II)[1Hoe 0 bubmmorexa LJOK

https://m.edso0.ru/863e8878
CKpEIIUBaHNE
WTUOPHUTHOE CKpEIIMBaHuE. 3aKOH
25 ge?;aBI/II:JI/Il;IOFO H'fcnnel OBaHUS 0 bubmmorexa LIOK

a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOoe HaclIeIOoBaHue
npusHakoB. JlaboparopHas padota

26 Ne 5 «M3yuenue pe3yabTaToB 05 bubnuorexa [JOK
MOHOTHOPHTHOTO M JUTHOPUIHOTO ' https://m.edso0.ru/863e8c60
CKpENIUBaHUs Y Ip030(UITbI HA
TOTOBBIX MHKpOIIpEnapaTax»

27 I'enetuka nona. HacaemoBanue 0 bubmuorexka [JOK
MIPU3HAKOB, CLEILICHHBIX C 10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6. Uzyuenue bubnuoreka [IOK

28 - 0.5 _

MOIU(PHUKAITUOHHON U3MEHYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOECHUE BAPUALIMOHHOTO PsiAa U
BAPUALIMOHHON KPUBO»
HacneacrBeHHass U3MEHYMBOCTD.
29 JIaGoparopHas paborta Ne 7. 05 bubnuorexa [IOK

«AHanmu3 MyTtanuil y 1po30¢puiisl Ha
TOTOBBIX MUKpOTIpEnapaTax»

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK

30 T'enernia vernoseka . https://m.eds00.ru/863e878
O06o06mIeHne o TeMe

31 «HacnencrseHHOCTE U 1
M3MEHYUBOCTH OPraHU3MOBY

32 Cenexius Kak HayKa M IpoIiecc 1 EH@_IHOTeKa HOK

ttps://m.edsoo.ru/863e9214

33 MGTOI[I)IUI/I JIOCTHXKEHUS CETICKITUU 1 bubmmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexnonorust kak oTpacib 1 bubnuorexa [JOK
MIPOU3BO/ICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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

11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle WiyueHHS  0GPa3OBATENBHBIE
padoThI padoThI pecypesI
N bubmmoreka [IOK
1 IBOMIOLKA H METOIbI €8 H3YIEHNS 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiaeHUun 1 0 0 bubmuoreka [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6morekxa [IOK
3 Mukpossosmons 1 0 0 https://m.edsoo.ru/863e9cle
[Momymsius Kak 3JieMeHTapHast
€IMHUIIA BUJIA U 3BOJTFOIIHH.
bu6mmoreka [IOK
4 JlaGopatopuas padora Ne 1 ! 0 05 https://m.edso0.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBuoKymiue cuibl (3IeMEeHTapHbIe 1 0 0 Bu6mmoreka LIOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
N bubmuorexka [JOK
6 EcrectBennsIit 0TOOD 1 €ro GOpMBI 1 0 0 https://m.eds0o.ru/863e9ed0
Pe3ynbTathl »BOIIOLINN:
MPHUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 0 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepar»
3 Hanpasnenus u nytu 1 0 0 bubnuoreka [IOK
MAaKpOd3BOIIOLIUU https://m.edsoo.ru/863e9cle
9 HeoGpatumocTs 3B0IOIINN 1 0 0
nu 3
10 CTOpHS )KU3HH Ha 3eMJI€ U METOIbI 1 9 0

€€ U3y4eHus
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11 I'unoTe3bl NPOUCXOKIAEHUS )KU3HU 0 bubmuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie 1o pam u 0 bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIlbl 3BOJIIOLUU
PacTUTENBHOTO U )KMBOTHOTO MHpA.
13 [IpakTnueckast pabora Ne 1 05 bubnuorexa [JOK
«M3yueHne uckomaeMbIx OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUIEKIIHSIX»
14 CoBpeMeHHas cucrema 0 bubnmuorexa [JOK
OpPraHN4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTTOBEKa (aHTPOTIOTEHE?) 0 Egggﬁgg&ggﬁ}é%e ac2e
16 JBwxymue cuitbl (hakTopsl) 0 bubnuorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOJIIOLUU 0
YyeloBeKa
YenoBeueckue pachkl U IPUPOIHBIC bubnuoreka [JOK
18 0 :
aJlanTaluy 4eraoBeKa https://m.edsoo.ru/863eaea2
O60061eHue o Teme
19 «BO3HUKHOBEHHUE U PA3BUTHE KU3HU 0
Ha 3emiie»
20 DKOJIOTHUS KaK HayKa 0
21 Cpenbl 0OUTaHHS U SKOJIOTUYECKHE 0 bubnunoreka [JOK
(bakTopbl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.
JIaGopatopHas pabota Ne 3.
22 «Mopdodonoruueckue 0COOEHHOCTH 05 bubnuoreka [IOK

pacTeHuil U3 pa3HbIX MECT
oOutanusy. JlaboparopHas padora
Ne 4. «Bnusinue cBera Ha pocT U

https://m.edso0.ru/863eb10e
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pa3BUTHE YEPEHKOB KOJIEYCa)

23 bruotndeckue GpakTops 1 0 Et?r?s?ﬁ%f;s%c&[g}é%em 48
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiiuu. [Ipaktuyeckas padbora
24 Ne 2 «IToacuéT mI0THOCTH 1 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHHiID»
o5 Coo01ecTBa OpraHnu3MoB — 1 0 bubGnoreka [IIOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 1 0 bubnnorexa [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
g | S oo | B LOK
. https://m.edso0.ru/863eb5fa
CaotictBa 3x0cucteM. Cykueccus
28 [IpuponHbIE 5KOCUCTEMBI 1 0
29 AHTPONIOTr€HHBIE 3KOCUCTEMBI 1 0
30 buocdepa — rimobanpHas 1 0 bubnuoreka [JOK
3KOCUCTEMA 3EeMJIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 0 bubmuorexka [JOK
ourocdepsl https://m.edso0.ru/863ebd16
32 UYenoseuecTBo B buochepe 3emin 1 0
33 CocymiecTBoBaHUE IPUPOBI U 1 0 bubmuoreka [JOK
YyeJloBeYecTBa https://m.edsoo.ru/863ebale
34 O060611eHMe TeMbl «Co00I1IECTBA U 1 0
9KOJIOTHYECKHUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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







YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

* buonorus. O6mas 6uonorus, 10 kmace/ CuBornazos B.U., Araponosa 1.b., 3axaposa E.T.,
OO611ecTBO € OTPaHUYEHHOM OTBETCTBEHHOCTHIO «[IPODAY»; AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenuney

* buonorus. O6mas 6uosorus, 11 xmace/ CuBornazos B.U., Araponosa U.b., 3axaposa E.T.,
OO611ecTBO € OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODAY»; AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenuney

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus. 10—11 xnaccel. bazoBeiit yposenb. [loypounsie pa3paboTku.: yued. mocodue ams
obmeoOpasosar. opranm3anuii / B. B. [Taceunuk, I'. T'. [lIsenos, T. M. Edumosa. — 2-e u3,.,
crep. — Mockaa : [IpocBemenue, 2023. — 230 c¢. — (JIuaMS )XHU3HNA).

buonorus. 10—11 k. I[Iporpammel : yue6HO-MeToanyeckoe nocodue / M. b. Aragonosa, H. B.
babuues, B. 1. CuBora- 30B. — M. :Jlpoda, 2019. — 148 c.

buonorus. 10 k. | MmeTomuaeckoe mocobue k yaeonuky U. b. Aradonosoii, B. 1. CuBoria3oBa
«buonorus. 10 xnacc. ba3oBelit u yrinyonénnsiit yposan» / B. H. Mumakosa, . b. AradoHosa,
B. 1. Cuornazo. — M. : [Ipoda, 2019. — 208 c. — (Poccuiickuii yueOHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HHTEPHET

http://resh.edu.ru/ Poccuiickas 3JeKTpOHHAS IIKOJIA

https://mob-edu.ru/ MobusbHOE 351eKTpOHHOE 0Opa30BaHKE

https://uchi.ru/ Yuu.py

https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F Omaiin mkona ®okchopa
http://www.vaklass.ru/ SIKiacc

https://interneturok.ru/ Tomamruss mkosa InternetUrok.ru

https://uchebnik.mos.ru/catalogue «MockoBCKast 3JIEKTPOHHAS IIIKOJIa

https://olimpium.ru/ «OaumMnuym»

https://fipi.ru/ deaepanpHOE rocyIapCTBEHHOE OIOKETHOE HAYYHOE YUPEIKICHUE
«DenepanbHbIii HHCTUTYT MMEAarornYeCKHX U3MEPEHHI 3aHUMAETCS UCCIICIOBAHUSIMU

B 00JIaCTH OIIEHKHU KauecTBa 00pa30BaHUs. YUpeauTelieM HHCTUTYTa siBisiercss DenepanbHas
ciy6a 1o Haj30py B cepe obpazoBanus 1 Hayku Poccuiickoit ®@eneparun (Pocobpranzop).
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