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MNOACHUNTEJIbHAA SAMNNCKA

Mpy pa3paboTke Mporpammbl MO OMONOrMM TEOPETUYECKYHD OCHOBY [/
onpefeneHns noaxofoB K (POPMMPOBaHWIO COAepXKaHWA Y4yebHOro npeameta
«buonorusa»  COCTaBUNN:  KOHLUeNTya/lbHble nonoxeHna &droc COO o
B3aMMOOOYC/MOB/IEHHOCTU  Liefleil,  COAepXKaHus, pe3ynbTatoB  00y4veHus W
Tpe60BaHWin K YPOBHIO MOATOTOBKM BbIMYCKHUKOB, MOIOXEHUS 00 0OLMX Lenisx v
NPUHLMNAX, XapaKTepusyrowmx COBPEMEHHOE COCTOSHME CUCTEMbl CpefHero
obuiero o6pasoBaHus B Poccuitickon ®Pefepaunn, a TakKkKe MONOXKEHUA O
cneymguke 6ronorum, eé 3HavYeHN B MO3HaHMM XXMBOW NPUPOAbI U 0becreveHnn
CyLLeCTBOBaHMSA YenoBeyecKoro obulectsa. CornacHO Ha3BaHHbLIM MOSIOKEHUAM,
onpegesieHbl OCHOBHbIEe (PYHKL M NMPorpaMmbl Mo 61Monorum n eé CTpykTypa.

[Mporpamma no 6GuoMOrMM Ha YPOBHE CpefHero o6Lulero 06pazoBaHus
COCTaB/leHa Ha OCHOBe TpeboBaHWMA K pe3ynbTataM OCBOEHMS OCHOBHOM
06pa3oBare/ibHO NporpaMMbl OCHOBHOIO 006LLIEr0 06pa3oBaHus, NpeacTaBNeHHbIX
B dIrOC 00O, theaepasnbHO paboyet NPorpamMmmMbl BOCTIUTAHUS, a TAKKe:

o 13 Ne273 ot 29 fekabps 2012 roga «O6 obpaszoBaHMMN B PD» ¢
N3MEHEHMSIMW 1 [OMONHEHNAMN.

o (depaepasbHOro rocygapcTBeHHOro 06pazoBaTe/lbHOro CTaHapTa CpeiHero
obuero obpasoaHus (ganee - ®rocC COO) n Ol COO , yteepxka. MNprkasom
MwuHnpocselleHna PP Ne; 371 ot 18.05.2023 ( 3apeructpuposaH 12.07.2023 Neo
74228)

[Mporpamma no 6uonornmn [daéT npeactaBneHne o Uendx, 06 oo6uen
cTpatermv 06y4eHWs, BOCMNUTaHMSA W pPa3BUTUA 00yYaroLMXCA CpeAcTBaMu
yuyebHOro npeameta «buonorusi», onpeaensieT 06s3aTeNbHOE  NPeAMETHOE
CoAepXxaHue, ero CTPYKTypy, pacnpegeneHve Mo pasgenam u  Temawm,
PEKOMEHAYEeMYIO MOCNef0BaTe/IbHOCTb U3YUYeHUs y4ebHOro marepuana ¢ y4éTom
MEXMNPeAMETHbIX W  BHYTPUMPEAMETHbIX CBA3el, OrMK1M 06pa3oBaTe/lbHOro
npovecca, BO3pacTHbIX 0CO6EHHOCTEN 06YYatOLLMXCS.

B nporpamme no 6uoMorMM  Takxke  YUYMTbIBAKOTCA TpeboBaHMA K
NNaHVpPyemMbIM  JIMYHOCTHBLIM, MeTanpeaMeTHbIM W NPeAMETHbIM  pe3ysibTaTtam
0byyeHMs B  (DOPMMPOBAHUWM  OCHOBHbIX BWAOB  Yy4YeBHO-NO3HaBaTEIbHOM
[eATeNIbHOCTU/YYeBbHbIX AeNCTBUA  00y4atoWMXCA MO OCBOEHUIO COAEpPXKaHUA
61onornyeckoro 0bpasoBaHus.

B nporpamme no 6uonorun (10-11 Knaccbl, 6a30BbI YPOBEHL) peann3oBaH
MPUHLMN NPEEeMCTBEHHOCTU B M3y4YyeHWW 6uonorun, 6narogaps 4vemy B Hei
MPOCMaTPUBAETCA  HanpaB/eHHOCTb HA pPasBUTUE 3HAHWMW, CBfA3aHHbIX C
(hopMMpPOBaHMEM  €CTECTBEHHO-HAY4YHOro  MUPOBO33PEHNS, LIEHHOCTHbIX
OpMeHTaLUM IMYHOCTK, 3KOMOTMYECKOro MbILL/IEHUS, NPeACTaB/eHNA O 340POBOM
obpase Xu3HW U GepeXXHbIM OTHOLLEHWEM K OKpYXKatoLeil MpupoLHOM cpege.



[ToaToMy Hapsamy ¢ u3ydeHueM OOIMIEOMOIOTHUECKIX TEOPHH, a TaKkKe 3HAHWH O
CTPOEHUH JKUBBIX CHUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTECKAIOMINX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHH YACICHO BHUMAHHE WCTOIH30BAHUIO
MTOJIYYCHHBIX 3HAHWH B TIOBCEIHCBHOM JKU3HU IS PEIICHUS IPUKIATHBIX 33134, B
TOM 4HCIIe: MPO(UIAKTHKH HACICACTBEHHBIX 3a00JI€BAHUN YEIOBEKA, MEIUKO-
TeHETHUECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHMS AKOJIOTHUYECCKH
11e71ecCo00pa3HOr0 TOBEACHUA B OKPYXKAIOIMICH NPUPONHON cpene, aHaim3a
BJIUSTHUSA XO3SHCTBEHHOW ACATEIHHOCTH UEIOBEKA HA COCTOSHHUC TPHPOIHBIX H
HUCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHAC BHUMAHWA K TIPUKJIAAHONW HAMTPABJICHHOCTH
yueOHOro npeamera «bHoOIOrHug» MPOAUKTOBAHO HEOOXOAWMOCTBHIO 00ECTICUSHUS
YCIIOBHM JUTSL PEIICHUS OJTHOW W3 aKTyaJbHBIX 33/1a4 MIKOJFHOTO OHOJIOTHYECKOTO
oOpa3zoBaHusa, KoTOpas mpemnonaraeT (QopmupoBanue y  0OydarOMIMXCA
CIOCOOHOCTH QMaNTHPOBAThCS K WM3MCHCHHSIM JUHAMHUYHO Pa3BHBAIOMIETOCS
COBPEMEHHOT'O MHPA.

buonorns Ha ypoBHE cpemHero o0miero 0o0pa3oBaHUS 3aHUMACT BAXKHOE
Mecto. OHa obOecmeunBacT (POPMHUPOBAHUE Yy OOYUAIOIIUXCS IMPEACTABICHHHA O
HAyYHOW KapTWHE MHUpA, PacmApseT U 000O0IMaeT 3HAHUSA O KUBOW mpUpone, &
OTJUYUTEIIBHBIX TPU3HAKAX — YPOBHEBOW OPTraHW3allid W HBOJIOIWH, CO3MAET
YCIIOBHS  JUIA. TIO3HAHWS  3aKOHOB  JKMBOW  MPHUPOIBI, (HOPMHPOBAHUS
(hyHKIIMOHABHOM T'PAMOTHOCTH, HAaBBIKOB 30POBOTO W Oe3omacHoro oOpasa
KHU3HU, YKOJIOTHUECKOTO MBITIJICHUS, IIEHHOCTHOTO OTHOMICHUS K YKHBOU MPUPOC
U YEIIOBEKY.

Bonbmoe 3HaueHne OMOIOTHA UMEET TaKXKe I PEIICHUS BOCTIUTATEIbHBIX 1
pa3BWBAIOIMX  3a7ad  CpemaHero  oO0mero  0oOpa3oBaHWs,  COIUAIN3AIAN
oOyuarommxcsa. M3ydenne Ouojornn obecneumBaeT yCJIOBHS Ut (pOpMUPOBAHUS
WHTC/UICKTYAJIbHBIX, KOMMYHHKAITHOHHBIX HM  HMH(pOPMAIIMOHHBIX HABBIKOB,
ACTETHYECKOW KYJIBTYPHI, CIIOCOOCTBYET HWHTETPAIMM OWOJIOTHUYECKUX 3HAHWUH C
MIPEACTABICHUSAMHI M3 JPYTUX YUESOHBIX MPEAMETOB, B YaCTHOCTH, (DM3UKH, XUMHH
n reorpadun. HasBaHHBIC TOIOXKEHHS O MPEIHA3HAYCHUW Y4YeOHOrO NpeaMeTa
«buoyorus» COCTaBWIIM OCHOBY i ONPEACICHUSA TMOAXOJAOB K OTOOpYy W
CTPYKTYPHPOBAHHIO €ro COJAEPIKaHMs, TMPEJACTABICHHOTO B TMPOrpPaMMe TI0
OMOJIOTHH.

Ot0op coxaepkanua ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYMICCTBJIEH C TO3WIHAH KYJbTYpPOCOOOPA3HOTO TOIXO0Ja, B COOTBETCTBHH C
KOTOPHIM OO0ydaromuecss IOJKHB OCBOWTH 3HAHWS W YMEHHWSA, 3HAYUMBIC IS
dopmupoBanus 0OOIIEH KyJIbTYpBI, OMPEIACIAIONIAE aJCKBATHOE TIOBEICHUE
YeJI0OBeKa B OKPY KaIOIeH MPUPOIHON cpejae, BOCTPpeOOBaHHBIE B MOBCEIHEBHOM
KU3HW M TPAKTHUECKON AesATeabHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHWH
3aHUMAIOT 3JIEMEHTHI COJIEPKAHMS, KOTOPHIE CITy’KaT OCHOBOU A1 (hOPMHUPOBAHUS



MPEACTABJIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa H
IIEHHOCTHBIX  OPUEHTALMAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHU3allMu
OMOJIOTUUECKOTO 00pa30BaHUS.

CtpykTypupoBaHHe coJAepkKaHWs yueOHOTO Marepuaja B MOpOorpaMMme o
OMOJIOTMM OCYIIECTBJICHO € YUY€TOM MPUOPUTETHOTO 3HAUCHUSA 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aliuu 1
ABOJIIOLIMK. B COOTBETCTBUHU C 3TUM B CTPYKTYpe yueOHOro mpeamera «broaorus»
BBIJICTIEHBI CIICAYIOIINUE COAEpKaTeNibHbie JIUHUK: «buosiorua kak Hayka. MeToabl
Hay4yHOro mno3HaHusy, «Kjerka kak Ouosiornueckas cucremay, «OpraHusm Kak
ouosornueckasa cucremay, «CucreMa WU MHOTrooOpa3ue OPraHUuue€CKOro MUpPay,
«OBOMIOLMSA KUBOU MPUPOJB», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

I{enp wm3yuenuss ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBNIaJIcHAe  OOYydYalOMMUMHUCS  3HAHWSAMH O  CTPYKTYPHO-(PYHKITMOHATTEHOMN
OpraHu3allii KUBBIX CHCTEM PA3HOrO paHra W MNpUOOpPETEeHUE YMEHUI
UCIOIb30BaTh 3TU 3HAHUS JUISI TPAMOTHBIX JCHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOUW MIPUPOJIbI U PEUIEHUA PA3IAYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTrxkeHue 1eNi u3ydeHus yueOHoro npeamera «buosorua» Ha 0a3oBOM
YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a7a4;

OCBOCHUE OOYUYAIOIIUMHUCSI CUCTEMbl 3HAHUW O OHOJIOTUYECKUX TEOpHUAX,
YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3aX, MPABWIIAX, CIYKAIUX OCHOBOU
st OPMUPOBAHUS TIPEICTABIICHANA O €CTECTBEHHO-HAYYHOW KapTWHE MHpaA, O
METOJaX HAyYHOr'0 MO3HAHUS, CTPOCHUHM, MHOTOO0Pa3uh U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOr0 YPOBHS OpPraHU3allMM, BbILAAIOIIUXCS OTKPBITHUAX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH,

dbopMupoBanre y OOydYaIOMMUXCSA TO3HABATEIIBHBIX, HWHTC/UICKTYAJIbHBIX H
TBOPYECKUX CMOCOOHOCTEH B MPOLIECCE aHaju3a JAHHBIX O MyTAX Pa3BUTUA B
OMOJIOTMM HAYUYHbBIX B3TJIANOB, WJICH W MOJXOJOB K HM3YUECHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3alluu;

CTAaHOBJICHWE y OOydYaOmmxcs OOmed KyJabTypbl, (yHKIMOHATHHOM
IPAMOTHOCTH, PA3BUTUE YMEHUN OOBIACHATH U OLICHUBATH SIBJICHUSA OKPYKAIOIIETO
MHpaA JKABOW MPUPOABl HA OCHOBAHWW 3HAHUN W ONbITA, MOJYUYCHHBIX MPHU
HM3y4YeHUN OMOJIOTHH,

dbopMupoBanre y OOydYalOmMUXCAd YMEHHHA WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMUECKUX 3HAHUN B TMPAKTHUUECKOW JEATECIbHOCTH YEJIOBEKA, PA3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOICHUS STHUECKUX
HOPM TIPY NPOBEACHUN OMOJIOTMUYECKUX UCCIICIOBAHNH;



OCO3HAHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM ISl TOBBIIICHUS YPOBHSA
AKOJIOTHYECKOUN KYJIBTYPHI, 111 (POPMUPOBAHUSA HAYYHOTO MUPOBO33PEHMUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEIHEBHON KM3HU J1JI
OLICHKH TTOCIIEACTBUI CBOEH AEATEIIBHOCTH 10 OTHOLIEHUIO K OKPYKAKOIIEN Cpere,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME W COOMOJCHHWE Mep TMPOPUIAKTHKH
3a00JICBAHUM.

B cucreme cpennero oOmiero oOpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SABJISAETCA 00sA3aTENbHBIM YUE€OHBIM MPEIAMETOM, BXOASAIIUM B
COCTaB MpeaMeTHON 00sacTu « ECTeCTBEHHO-HAYUHbIE MPEAMETHI.

JIns u3ydenusa OMoioruu Ha 0a30BOM YPOBHE CPEIHErO OO0IEero o0pa3oBaHus
orBoautca 68 gyacos: B 10 kmacce — 34 yaca (1 gac B Hememo), B 11 kmacce — 34
yaca (1 gac B Hememo).



COJAEPKXAHUME OBYUYEHUSA
10 KUIACC

Tema 1. buosorus kak Hayka.

buonorus kak Hayka. CBsizb OHOJIOTUM C OOIIECTBEHHBIMH, TEXHUUECKUMHU U
JIPYTHMH €CTECTBCHHBIMU Haykamu, (umocodueit, STUKOM, ICTETUKON W MPaBOM.
Pons Owmonoruun B (opMupoBaHMM COBPEMEHHOW HAydyHOW KapTUHBI MHpA.
Cuctema OMOJIOTHYECKUX HAYK.

Metoapl MO3HAHMS KUBOH TPUPOB! (HAOTIOIEHNE, SKCTICPUMEHT, OMTMCAHUE,
U3MEpeHHe, Kiaccu(uKamms, MOACTUPOBAHKUE, CTaTHCTHUYeCKas o00paboTka
JTAHHBIX ).

JdeMoHCcTpanum:

[Toptpetsr: Y. [lapsun, I'. Menaens, H. K. Konbros, /[x. Yorcon n ©. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUA KUBOU MPUPOIBIY.

JlaGopaTopHble 1 NpaKTUYECKHE PadOThI:

[Tpaktnueckas padora Ne 1. «Hcmonb3oBaHue pa3IUUHBIX METOJOB MPH
HM3yUYEeHUH OUOJOTHUECKHUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl U UX OPraHU3aLMSL

Kusbie cuctembl (OMOCHUCTEMBI) KaK TIpeaAMeT u3yueHusa ounonorun. OTanure
YKUBBIX CUCTEM OT HEOPTraHUUECKON MPUPOIbI.

CaoiicTBa OMOCHCTEM M WX pasHOOOpasue. Y POBHHU OpraHU3aiiid OMOCUCTEM
MOJIEKYJIIDHBINA, KJIIETOYHBIM, TKAHCBBIW, OPraHU3MEHHBINA, MOMYJISIIIUOHHO-
BUJIOBOM, SIKOCUCTEMHBIN (OMOTE€OIIeHOTHYECKHH ), GrnochepHBIH.

JleMoHCcTpamum:

Tabnuibl 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HWY», « YPOBHH OpPraHU3aLUH
YKABOM MPUPOIBIY.

Ob6opynoBanue: moaeab Mojiekynbl JJHK.

Tema 3. Xumnueckuii coCTaB U CTPOEHHE KJIETKH.

XAMHUUYECKANA COCTaB KJIETKH. XHWMHUECKHUE HJIEMEHThI: MaKpPO3JIEMEHTHI,
MHUKPO3JIeMeHThl. Bo/ia 1 MUHEPAJIbHBIE BEIIECTBA.

OyHKUUM BOABI M MHUHEPAIbHBIX BellecTB B KieTke. [loanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OCNKOB. AMUHOKUCIOTHL — MOHOMEPHI OEJIKOB.
Hezamennmbie 1 3aMEHUMbIE aMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYPBl OCIIKOBOM MOJICKYJIbI  (TICpBWYHASA, BTOPWYHAS, TPETHUYHAS W
YETBEPTUUHAS CTPYKTypa). XWMHUECKHE CBOWCTBA O€nmkoB. buomornueckue
(dbyHKIIMM OEKOB.



®depmenTel — OwWojormdeckne kKaranmsaropbl. CrtpoeHue (¢epMeHTa:
aKTUBHBIA TEHTp, cyOctparHas crnenuduunocts. Kodepments. BuramuHbL
Otmaus pepMEeHTOB OT HEOPTAHUUYECKUX KATaI3aTOPOB.

VYrrmeBoasl:  MoOHOcaxapwabl  (TIOKO3a, pubo3a W JIe30KcHpr0o03a),
aucaxapuabsl  (caxaposa, JIaKTo3a) W Monmcaxapuabsl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bronornueckne GpyHKIAH yTIIEBOIOB.

Jlumuael:  Tpurmunepuabl, GochOMUNUAL, CcTepouabl. [ mapoduiabHO-
ruapodoOHbIe  cBOlcTBA. buonornmueckne ¢GyHkmmm gumupoB.  CpaBHEHHE
VIJIEBOJIOB, OCJIKOB U JIMMKUAOB KaK UICTOUHUKOB SHEPTHUU.

Hyknennoseie xumcnotel: JHK w PHK. Hykneotmmer — wMoHOMEpPHI
HyKIeMHOBBIX KHCITOT. Ctpoenne u ¢pynakmum JTHK. Ctpoenne n ¢pynkmmu PHK.
Buasr PHK. AT®: ctpoenne u hyHKIHH.

[{utonorus — Hayka o kieTke. Kietounas Teopust — npumMep B3auMOACHCTBHS
uaeit 1 (akToB B HAYYHOM MO3HAHWWA. METOIbI N3YUCHUS KICTKH.

Knerka kak menoctHas >kuBasg cucrema. OOIMe TPU3HAKK KIIETOK:
3aMKHYTas HapykHag MmemOpana, moJiekysibl JIHK kak reHetnueckuil ammapar,
CUCTEMA CUHTE3a OellKa.

Tunel KIETOK: SyKapuoTHUecKas | mpokapuoTuueckas. (OcoOeHHOCTH
CTPOCHHS TpokapuoThuueckoil kinetku. Kiierounas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKOW KIETKH. (OCHOBHBIE OTJIUUYMS PACTUTEIIBHOHN, >XUBOTHOM H
IpUOHOMN KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
¢dbynaknun. [Tnazmarnueckas memOpana, €€ cBoiicTa U pyHknwn. [luTomiazma u eé
opraHonabl. OgHomemOpaHHbie opraHouabl kieTku: OIIC, ammapat I onbmxw,
au3ocoMbl. [lonyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPWHM, TUTACTHIBI.
[Tpoucxoxaenne MUTOXOHJpuUH W mactua. Buasl mnactun. HememOpanHbie
OpraHOUJbl KJETKU: PUOOCOMBI, KJIETOUHBIA LIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKU. OYHKIIMK OPraHOWIOB KJIETKU. BKITIOUeHUS.

Anpo — perynaropHsiil LieHTp kieTkd. CTpoeHue snpa: saepHas 000J0uKa,
KapHOILIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIECTB B KJIETKE.

JdeMoHCcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®©. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hnarpammel:  «PacnpenesnieHne XUMHUECKUX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUUYECKUX 3JIEMEHTOB B KUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuoamyeckas TabaMIA XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKyYJIbl BOb», «bruocunTe3 Oenkay, «CTpoeHne MOJIEKYJIbl OeJIKay,
«Ctpoenune dpepmenta», «Hyknenrossie kuciaotel. J[THK», «CTtpoeHne MoeKybi



AT®y», «CtpoeHue 3YKapUOTHUECKON KIETKW», «CTPOEHUE JKUBOTHOM KJIETKHUY,
«CTpoeHuEe pacTUTENbHOU KIeTKH», «CTPOEHUE MPOKAPUOTHUYECKONW KIIETKWY,
«CTpoeHue sApa KIETKUY, « YTIICBOAbY, «JIumuaby.

OOopyaoBaHue: CBETOBOH MHUKPOCKOMN, OOOpYJAOBaHUE [JIsi MPOBEIACHUA
HAOJIIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHUKPOIPENAPAThl PACTUTENbHBIX,
KUBOTHBIX ¥ OAKTEPHUATBHBIX KIIETOK.

JlaGopaTopHble 1 NpaKTUYECKHE PA0OThHI:

JlabopatopHas padora Ne 1. «M3ydueHume KaTaIMTHUECKOH aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIA3bl WITH KaTanasbl)y.

JlaGopatopnas pabdora Ne 2. «M3ydeHue CTpPOEHHA KIETOK PacTEeHHA,
KUBOTHBIX M OaKTEPHil MO MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpENapaTax W WX
OMUCAHUEY.

Tema 4. /KuzHeneATeIbHOCTh KJIETKH.

OOMeH BeleCcTB, WM METa00aM3M. ACCUMIIIALUSA (TJTACTHUECKANH OOMEH) |
JUCCUMUJIATNS (SHEPTeTHYECKH OOMEH) — JBE CTOPOHBI €AWHOTO Tpolecca
Metabonu3ma. Pojib 3aKOHOB COXpAHEHUSI BEIIECTB W SHEPrMU B TMOHUMAHUU
MeTadoaum3ma.

Tunsr oOMenHa BemiecT: aBTOTpOodHBIN 1 reTepoTpodHbIi. Poib dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAIIEHUN SHEPTUHU B KIIETKE.

®orocunTes. CmeroBas u TemHOBas ¢asbl  ¢doTocuHTe3a. Peakim
dborocunTe3a. DPpdekTuBHOCT hOoTOCHHTE3a. 3HAUCHHE (DOTOCHMHTE3A IS KU3HH
Ha 3emsie. Bousaue ycmosuii cpeasl Ha (POTOCHHTE3 M CITOCOOBI TIOBBITIIEHUS €TO
MPOYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIINE OaKTepuu. 3HAUCHUE XEMOCHUHTE3a i
YKU3HU Ha 3emJie.

OHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeEIEeCTB, BbIJCICHUE H
AKKyMYJIHDOBAHUE SHEPrUM B KIETKE. OTallbl SHEPreTHYECKOro OOMEHa.
I'mukonu3. bpoxxkenue u ero Buabl. KHUCIOPOIHOE OKHUCIEHWE, WU KJIETOUHOE
JIbIXaHUE. OKHUCUTENBHOE dbochopunupopanue. D¢ deKTUBHOCTH
SHEPreTUUECKOro 0OMeHa.

Peakrmuu wmarpuunoro cuHTe3a. [eHermueckas wHbpopmamms u JHK.
Peanmuzanms renetuueckoit mHpOpMaAnuM B KIETKE. | €HETHUECKUW KOA W €T0
cBoiicTBa. Tpanckpunius — matpuunbii cuHTe3 PHK. Tpancasuus — OMOCHHTES
Oenka. Otanbl TpaHcasauuu. KoaupoBanue amuHOkucaoT. Ponb pubocoMm B
onocuHTEe3€e Oenka.

Hexknerounsie dopmel xu3uu — BUpychl. ctopust oTkpsitust Bupycos (/1. H.
WBanoBckuit). OcCOOCHHOCTH CTPOCHHWA W KWU3HCHHOTO IIMKJIA BHUPYCOB.
bakrepnodarn. bome3nm pacTeHWid, >KUBOTHBIX W YEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bozdyaurens CITN/la.



OOpartHas  TpaHCKpHUIIIIAA, peBepraza W uwHTerpaza.  lIpodwmmakruka
pacrpoCTpaHEHUs BUPYCHbBIX 3a00JICBAHUIA.

JdeMoHCTpamum:

IToptpersi: H. K. Konsnos, JI. . MBanosckuii, K. A. Tumupszes.

Tabmuupl U cxembl: «Tunel mutanugay, «Metadbomuzm», «MHUTOXOHIAPHUSIY,
«OHepretnueckuit oOMen», «Xnopomnacty, «®Dotocuntesdy, «Ctpoenne JTHK»,
«Ctpoenue u GyHKIIMOHHPOBaHKE reHa», «CuaTes Oenkay, «[ eHeTHUeCKui KOom»,
«Bupycor», «bakrepuodarn», «Ctpoenne m xusHeHHbIH 1ukia Bupyca CIIN/a,
Oakrepuodaray, «Pemmkamms JTHK» .

OOopynoBanue: moaenu-anmaukamuu «Y asoenne JIHK u Tpanckpumnimsy,
«buocunTes 6enka», «CTpoeHUE KIETKUY, MOJeb cTpykTypbl JJTHK.

Tema S. PazMHoKeHne 1 MHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounpréi UK, WM KWU3HEHHBIM MK KieTkn. MuTepdaza w MHTO3.
[Tponeccrl, mpotekatomue B wHTepdaze. Perumkamus — peakimmss MaTpUUHOTO
cunteza J[HK. Ctpoenue xpomocoM. XpOMOCOMHBIM HAO0Op — KapUOTHIL.
JIuniouHbIA W TaJIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XPpOMATHUJBIL.
[utonorudyeckue OCHOBBI PA3MHOKEHHS W  WHIAUMBUIYAJIBHOTO  Pa3BUTHSA
OpPraHU3MOB.

Hlenenune kietkn — muto3. Ctaguum muto3a. [Ipoiiecchl, NpoucxXoAsIIMe Ha
Pa3HBIX CTAUAX MUTO3a. BUOJOrHYeCKuii CMBICT MUTO3A.

[Tporpammupyemas rudesb KJIETKH — anonTo3.

®opMbl pa3MHOKEHUS OPraHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecmnosioro
Pa3MHOXXECHUS: JIEJICHUE HAJIBOC, I[MOYKOBAHME OJIHO- W MHOTOKJIETOUHBIX,
CropooOpa3oBaHKE, BETETATUBHOE Pa3MHOXKEHHUE. MICKyCCTBEHHOE KJIIOHUPOBAHME
OPraHU3MOB, €r0 3HAYEHUE ISl CEIEKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMUKA OT OECIONIOTO.

Meiio3. Craauu Meiioza. IIporecchl, MpoUCcXoadllMe Ha CTagusax Meno3a.
[loenenne xpomocom B wmero3e. KpoccuHrosep. buonormueckuii cmbIiC U
3HAYECHUE MEN03a.

'ametorenes — mnpouecc 00pa3oBaHUsS TMOJIOBBIX KJIETOK Yy JKUBOTHBIX.
ITonoBbie Kee3bl: CEMEHHUKM U AMYHUKH. OOpa3oBaHWE W Pa3BUTHE TTOJOBBIX
KIIETOK — TaMeT (CIepMaro30ui, SHIEKIETKA) — CIEePMATOTeHE3 W OBOTECHES.
OcoOeHHOCTH CTPOEHUS SUILECKIETOK M cnepMaTo30uaoB. OIUIOA0TBOPEHUE.
[TapTenorenes.

WunuBunyanpHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorene3). DTarbl SMOPHOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX JKABOTHBIX:
npoOjeHue, racTpyisauus, opraHoreHe3. [loctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPHOHAJIBHOTO PA3BHUTHA. TPsAMOE, HempaMmoe (imuuHouHOe). Brmsnaue



Cpenbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct u pasButue pacreHuii. OHTOr€HE3 IBETKOBOTO PACTCHUS. CTPOCHUE
CEMEHHU, CTaJNMN PA3BUTHS.

JdeMoHCcTpanum:

Tabmuisl u  cxembl: «DOpMBbI Pa3MHOKEHHUS OPraHu3MoB», «J[BoiHOE
OMJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BeretaTuBHOE Pa3MHOKECHUE
pactenuity, «J/lenenue kietku Oaktepui», «CTPOEHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMmbl», «Knertounwsiéi mukimy, «Pemmukammsa JTHK», «Mutosy,
«Metiosy, «IIpsamoe n HempsAMoOe pa3BUTHEY, «[ aMeTOreHes3 y MISKONUTAKIIUX U
yenoBekay, «OCHOBHbBIC CTA/IMU OHTOTCHE3AY.

OOGopynoBaHue: MHUKPOCKOTI, MUKPOIpEnapaThl «CriepMaTo30uibl
MJIEKOMUTAIOLIEroy, «SHlekneTka muekonuratomeroy, «Kapuokunes B KieTkax
KOpElIKa JIyKa», MarHuTHasd MOJeNb-aniyiukanua «JleneHue KIeTKW», MOJENb
JIHK, moens metadazHOM XPOMOCOMEI.

JlaGopaTopHble 1 NpaKTUYECKHE PA0OThHI:

Jlabopatopnas pabora Ne 3. «HaGmiomenume MuTO3a B KIETKAX KOHUMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHas padora Ne 4. «M3yueHwe CTpOEHMS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIPENApaTaxy.

Tema 6. HacieACTBEHHOCTh U H3MEHYHBOCTb OPraHU3MOB.

[IpeameT v 3apaum reHeTUKd. McTopusa pa3BuTua reHeTUKU. Ponb nmuronorun
1 SMOpHOJIOTUM B CTAHOBJICHUM TEHETHKHU. Bkian poccuickux U 3apyOeiKHBIX
YUEHBIX B Pa3BUTHE TEHETHKH. MeEToapl TEHETHKH (THOPUIOIOTHUCCKUH,
IATOTEHETUYECKAN, MOJICKYJIAPHO-TeHeTHUECKHi). (OCHOBHBIE TECHETHUCCKHE
noHATUA. [ 'eHeTHUeCcKash CUMBOJIMKA, UCTIOIb3yEMas B CXEMaX CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJIC/IOBAHMS MPU3HAKOB, yCTaHOBIEHHbIE . Mennaenem.
MoOHOruOpUAHOE CKpEIIMBAHUE. 3aKOH €AUHO-00pa3usi THUOPUIIOB TMEPBOTo
nokoneHusa. IlpaBuno JOMUHUpOBAHWA. 3aKOH PACILICIJICHUS TPU3HAKOB.
['mnotesa ynctoTel raMeT. [101HOE M HEMOJTHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpelllMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJeI0BaHUA
npu3HaKoB.  LlUTOreHeTHMYECKWE  OCHOBbI  JUTMOPUAHOTO  CKPELIMBAHUS.
AHanuzupyolee ckpenmpanue. Mcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS
JUIsl ONPEICSICHHS TEHOTUMA 0CO0u.

CuerieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana o
CLEIJIECHHOMY HACJEOBAHUIO TeHOB. HapyllieHHe ClENIeHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKUE KapTHI.



I'enervka mona. XpoOMOCOMHOE OMpEAECHUE Moyia. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOrameTHsie W reTeporaMmeTHele OpraHusmel. HacrmenoBanue
MMPU3HAKOB, CLEIJICHHBIX C MOJIOM.

HN3meHnunBOCTh. BB N3MEHUNBOCTH: HEHACICACTBEHHAS W HACICACTBCHHAS.
Pome  cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapPaKTEPUCTHKA
MOAN(UKAMMMOHHON M3MEHUMBOCTH. BapuanvoHHbI# s U BapualioOHHAs KPUBAs.
Hopma peaknmum npusHaka. KoJMUeCTBEHHBIE M KAUECTBCHHBIE MPU3HAKKM U UX
HOpMa peakimu. CBolicTBa MOAU(DHUKAITMOHHON N3MEHUHBOCTH.

HacnencrBenHas, WiM TEeHOTUIHWYECKAs, W3MEHUMBOCTh. KoMOMHATHBHAA
M3MEHUYMBOCTh. Melo3 W MoJIoBOM mpolecc — OCHOBA KOMOMHATUBHOM
U3MEHUMBOCTH. MyTarmorHass n3MeHUYnBOCTh. Kitaccudukamnmst My Tanmii: reHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. HacToTa ¥ mpuunHbl MyTaiuidi. MyTtareanbsie (hakTophI.
3aKOH TOMOJIOTMUECKUX PSAJIOB B HACJAEACTBEHHOM n3aMeHunBoct H. M. BaBunosa.

BreanepHaa HacneICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetnka uyenoeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TE€HETHKH
YeJIOBCKA: TCHCAIOTHYCCKUM, OJIM3HEIOBBIN, IIMTOTCHETHYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-TCHETUUECKHAMN. CoBpeMeHHOE ONpeAcIICHUE TE€HOTHIIA!
MOJTHOT€HOMHOE CEKBCHUPOBAHHUE, T€HOTUNUPOBAHKUE, B TOM YHCJIE C MOMOILIBIO
[II1P-anamm3a. HacneacTBeHAsie 3a00€BaHUS YEIOBCKA: TCHHBIC OOJIC3HH,
0OJIE3HU C HACJEJACTBEHHOW MNPEAPACOI0KEHHOCTHIO, XPOMOCOMHBIE OOJIE3HMU.
Comarnueckue M reHepaTtuBHbie MyTaluu. CTBoJIOBble KiETKH. [IpuHIUTIBL
310pOBOTO 00pa3a >KU3HM, AUATHOCTHKH, MPOPUIAKTHKA W JICUSHUS TCHETHIECKUX
0ose3Hell. MeauKo-reHeTUUEeCKOE KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAUIMHCKOM
TE€HETUKU B IPEAOTBPAILCHUH U JICUCHU N T€HETUUECKUX 3a00JICBaHM YEJIOBEKA.

JleMoHCcTpamum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. Basuos.

TaOnumel ©W = CXEMBI: «MoOHOTMOpUIHOE  CKpEIMBAaHUE U €ro
LIUTOTCHETUYECKAS OCHOBA», «3aKOH PACIICIJIEHUS W €ro IUTOTCHETHYECKas
OCHOBA», «3aKOH  YHCTOTHI  ramer»,  «/lurubpuaHoe  CKpEIUBAHUEY,
«lluTosmornyeckne  OCHOBBI ~ JUTUOPUAHOrO  cKpemuBaHusy,  «Meito3y,
«B3auMonmeicTBue AIENIBHBIX TE€HOB», «l €HeTMYeCKMe KapThl PACTCHUH,
JKUBOTHBIX W Y€OBEKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CIHEIUIECHHOTO C TmojioMm», «KapuoTumbl 4YenoBeka W KHBOTHBIX», «Buasl
U3MEHUHUBOCTHY, «MomudpukannonHas W3MEHUMBOCTH», «Hacnenosanme pesyc-
(dhakropay, «I'enerrka rpymm kpoBm», «MyTanmoHHas U3MEHUHUBOCTHY.

OOGopynoBanue: MoJeau-anmiukauuu «MOHOTHOPUIHOE CKPELIMBAHUEY,
«Henonnoe npomunupoBaHue», «JurnbpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOMY», MHKPOCKOI W MuKpomnpenapar «/lpo3odwmma» (HopMmMa, MyTaruu
(hopMBI KPBUTEEB M OKPACKH TeJia), repOapuii «I 0pox MOCEBHONY.

JlaGopaTopHble 1 NpaKTUYECKHE PAOOThHI:

Jlabopatopnasa padora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHIHOTO H
TUTHOPUIHOTO CKPEIUBAHMS Y APO30(HITBI Ha TOTOBBIX MUKPOTIPENapaTaxy.

JlaGoparopnas pabdora Ne 6. «M3yduenne MmoaudpuKkanOHHON U3MEHUHMBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PANA U BAPUALIMOHHOW KPUBOWY.

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuid y npo30¢uibl Ha TOTOBBIX
MHUKpPOTIpEnapaTaxy.

IIpaktuueckas pabora Ne 2. «CocTaBlieHME W aHaJu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cestekuuisi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuua Kak HayKa W MPOIECC. 3apOKIACHUE CEJICKIUU U JOMECTUKAIUA.
Yuenne H. WM. BapunoBa o0 1eHTpax TMPOUCXOXKIACHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKACHUA AOMAIIHUX XKUBOTHBIX. CopT,
MOpo/Jia, ITAMM.

CoBpeMeHHbIE METOIBI CEIEKIMKU. MaccoBbiil U1 HHAUBUAYAIbHBIH OTOOPHI B
CEJEKIIMN PACTeHUH W KUBOTHBIX. OLIEHKA 3KCTepbepa. BIM3KOPOJACTBEHHOE
CKpelMBaHue — WHOpuAWHr. Yucras nuHus. CKpelMBaHWE YWCTHIX JIMHUH.
I'ereposuc, wnu rubpuaHas cwia. HepoACTBEHHOE CKpEIMBAHUE — ayTOPUAMHT.
Otrnanénnaa rubpuauzauuss u €€ ycrnexu. VICKYCCTBEHHBIM MyTareHes u
MOJIYYEHHUE TOJIUIUIOUIOB. JlOCTHIKEHHS CEJIEKIMU PACTCHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOU3BOACTBA. | €HHAA WHXKEHEpHUs. OTarmbl
co3nanust pexomOuHantHOW JIHK wu TpaHcrennbix opranusmoB. KiietouHas
nHKeHepuA. KineTounsle KyJabTypbl. MUKPOKIOHATBHOE PA3MHOKEHHUE PACTCHUM.
KnoHupoBanue BbICOKOMPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

OKoJIornyecknue W 3tuyeckue  npobnembi. [MO -  reHeTHUecKu
MOAUDHUITIPOBAHHBIC OPTAHU3MBI.
JleMoHCTpamu:

[Toptpers: H. U. Basunos, U. B. Muuypun, ['. /I. Kapneuenko, M. O.
HBaHoB.

Tabmuubsl ¥ cxembl: kKapra «lleHTphl MPOUCXOKICHHUS M MHOT000pa3ud
KYJbTYPHBIX pacTenuity, «l[lopoabl moOMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pactenui», «OTnanénnas rudpuanzanusy», «Padbotsl akagemuka M. ®@. MiBanoBay,
«JTomummongus», «OObeKThl OHOTEXHOJNOTUWY», «KyeTouHble KyJbTYyphl U
KJIOHUpOBaHuey, « KOHCTPpyUPOBAHUE U TEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUIOA0B M KOPHEIIONOB AUKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlaGopaTopHble 1 NpaKTUYECKHE PA0OTHI:

Okckypcusa «OCHOBHBIE METOJBI W JIOCTH)KEHHUA CEIICKIMH PacTCHUH W
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO dbepmy,
COPTOMCIBITATENIBHBIM  YUacTOK, B TEIUIMYHOE XO3AMCTBO, J1abOpaTOpHIO
arpOYHHUBEPCUTETA WJIH HAYTHOTO TICHTPA)».

11 KVIACC

Tema 1. DBorOLIUOHHAS OUOJIOTHS.

[Tpennochlyikn BO3HUKHOBEHUS 3BOJIIOIMOHHON TEOPUU. OBOJIIOIMOHHAA
TeOpUs U €€ MecTo B Ouosorud. BrnusHue 5BOMIOLMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuaerensctBa sBoONMK. [lasieoHTONOrMUECKUE: TOCIEA0BATENBHOCTh
MOSBJICHUS BHUJIOB B MAJICOHTOJIOTMUECKONW JICTOTIMCH, TEPEXOMHbIE (HOPMBI.
buoreorpadmueckne: cxoncTBo u paznuure payH u (Haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOACTBA M Pa3auuus >MOPUOHOB pa3HbIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHUE. TOMOJIOTMYHBIE, AHAJIOTHUYHBIE,
PYJIUMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE. CXOJCTBO
MEXAaHMW3MOB HACJICACTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX NyTeH y BCeExX
OpPraHU3MOB.

OpomtonimonHas Tteopus Y. JlapsuHa. IIpeamochiiki BO3HUKHOBEHHUSA
napBuHU3MA. J[BYOKYIIHE CHIIBI HBOMIONMHM BHAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXXEHHUE TMPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpPEACIEHHAd W3MEHYMBOCTb,
6oprba 3a CyIecTBOBAHUE, €CTECTBEHHBIN OTOOP).

Cunrernueckas Teopus 3Bojonun (CT3) u €€ OCHOBHBIC MOJI0KEHHA.

Mukpossomonua. [Tonynsuus Kak e AMHUIA BUAA U 3BOJTIOIUH.

JIBmoxyrue cutbl ((hakTOphl) BOOIMN BUIOB B TIpUpoOAe. MyTarmoHHBIH
MpoIecC W KOMOWHATHBHAS W3MEHUYHMBOCTH. [lOMysAIMOHHBIE BONHBI W Jpeid
reHoB. 301511 1 Myurpaius.

EcrecTBennniii orbop — Hanpasmsrommii  ¢dakrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOO0pAa.

[TpucnocoONeHHOCTh OpPraHM3MOB Kak pe3yJibTaT 3Boyouuu. [Ipumepsi
MPUCTIOCOOJICHHI Y OpraHu3MoB. ApoMoph03bl ¥ HAHO-3TANTAIHH.

Bun wu BumooOpaszosanme. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BHAI000pa30BaHuA . TeoTpauIecKoe, IKOJIOTHICCKOE,

Makpossomorusi.  DopMbl  HBOMIONUHN:.  (pusieTHYeCKas, JIUBEPTEHTHAS,
KOHBEPreHTHAs, napauiesibHas. HeoOpaTuMoCTh SBOJIFOLINAM.

[TpoucxoxkaeHre OT HECNeNUATIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anua. AanTuBHAsA paguanus.

JleMoHCcTpanum:



IToptpersi: K. Jlunneit, K. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K.
M. Bap, 3. I'ekkens, ©. Mronnep, A. H. Cesepiios.
Tabnuiibl u cxembl: «Pa3BUTHE OPraHMUECKOro MUpa Ha 3eMJie», «3apoabln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOppOBI 32
cymectBoBanuey, «EctectBeHHbIH 0TOOPY, «MHOroo0pasue COpTOB pacTCHUI»,
«MHoroo6pa3ue  MOpoJ  KABOTHBIX), «[lonynsuuny, «MyTannoHHas

U3MEHUHUBOCTEY», «ApoMopdo3sry, «Wmmoamanrammm», «OOmas aereHeparusy,
«JIsmxxymue cunbl  sBOMIOIMKY, «Kapra-cxema wapmpyrta mnyrtemectsas Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIprucmocoOIeHHOCTs OPraHU3MOBY,
«["eorpadmueckoe Bua000pa3oBaHuE), « IKOJOTHUECKOE BUIO00OPA30BAHUEY .

OO0opynoBaHUE: KOJUICKIMS HACEKOMBIX C PA3JIMUYHBIMU THUMAMHU OKPACKH,
HAa0Op TJIONOB U CEeMAH, KoJuiekuua «lIpumepsl 3alUTHBIX TPUCIOCOOJICHUHA Yy
KUBOTHBIX», MOJAENb «OCHOBHBIC HAMPABJICHUA SBOIIOLMUY, 00BbEMHAA MOJEINb
«CTpOEeHME TOJIOBHOT'O MO3Ta MO3BOHOUHBIX.

buoreorpadmueckas xapra wmupa, Koieknua «DOPMBI  COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuily, wmoxaenb anmmkauus «llepekpéct
XpOMOCOMY, BiaxHbie npenaparel «Pa3utne Hacekomoro», «Pa3Butue
JATYITKA», MUKporpenapaTt «J[po3odwma» (Hopma, mytammu (GOpMBI KPBIIBEB U
OKPACKH Tela).

JlaGopaTopHble 1 NpaKTUYeCKHE PadOThI:

JlaGoparopnas padora Ne 1. «CpapHeHHe BHJIOB 10 MOP(OJIOTHYECKOMY
KPUTEPHUIO».

Jlabopatopnasa pabora Ne 2. «OnucaHue mpUCIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE »KU3HHU HA 3em.ie.

JloHayuHble MOPEACTABJCHUS O 3apOXKACHUM KU3HU. HaydHbie Trumoress
BO3HUKHOBEHHUA KU3HM Ha 3emJjie. abuoreHe3 W mnaHcrnepMmus. XuMUUYecKas
3BOMIOLMSA. AOHMOTEHHBIA CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
OKCMEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BOIIOLMK. HauanbHbIe 3Tanbl
ounonornueckoit sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJICTKU. llepBhie KIETKM W WX SBOJIOLMS.
OopMUPOBAHUE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PazeuTHe xu3Hu Ha 3emsie mo spam U nepuojam. Karapxei. Apxeiickasa u
nmpoTepo3oiickas dpbl. [laneosolickas 3pa U €€ TMepuojabl: KeMOPHUUCKHUH,
OPIOBUKCKHM, CUITYPUNCKHM, ICBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3zo30ickas 3pa 1 €€ IepruoIibl; TPHACOBBIN, FOPCKUA, MEJIOBOMA.

KaitHozoiickags »spa W €€ TepuoAbl: MAJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOIIOTCHOBBIM.



XapakTepuCcTUKA KJIMMaTa U TeoJIOTHYECKUX mporeccoB. OCHOBHbBIEC 3Tambl
ABOJTIOIIMN PACTUTEIIBHOTO M JKABOTHOTO MHpa. ApoMopdo3bl y pPaCTCHHH W
*KUBOTHBIX. [losiBIIEHUE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpPraHMuECKOro MUpa Kak OTpakeHue HBOONMU. (OCHOBHbBIC
CUCTEMATUUECKUE TPYIINbl OPraHU3MOB.

DBOJIIOIUA YeJIOBeKA. AHTPOIOJIOTHA KaK Hayka. Pa3BuTre mpeACTaBIEHUN O
MPOUCXOKJCHUM YesioBeKa. MeToabl u3ydeHUsi aHTpornoreHeza. (CxoactBa u
pa3inuuA YeI0BEKa U KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHUE UETTOBEKA.

Jemwxymme  cuimel  (akTopel)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHYMBOCTh W  €CTECTBEHHBbIM o0TOOp. OOIlleCTBEHHbIH 00pa3  KW3HW,
U3TOTOBJICHUE OPYIUH TPYAa, MBIILJIEHUE, PEYb.

OCHOBHbIE CTAJIMA U BETBH SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBeK
yMmenbiid, Yenosek npamoxoasmmi, UYemoBek HeaHICPTAIbCKUH, UYenoBek
pasyMHblii. Haxonku HCKOMaeMbIX OCTATKOB, BpPEMs CYIIECTBOBAHHUS, 00JacTh
pacrpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

UYenoBeueckne  pacel. OcCHOBHBIE  OOJBIIME  pachl.  €BPOIMECOUIHAA
(eBpasmiickas),  HETpo-aBCTpaNiOWaHAsA  (PKBAaTOpHAIbHAS),  MOHTOJIOWTHAS
(a3maTcko-amMepuKaHckas).  UepTel  MPUCHOCOOJICHHOCTH  TMPEACTaBUTENICH
YEJIOBEUYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHUA. EJWHCTBO 4enoBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanum:

[Toptpetsi: @. Penu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmumer w1 cxembl: «Bo3aukHoBeHMe CoNHEUHOM cuCTEMBI», «Passutune
oprandueckoro  mupa», «PacturtenpHas wietka», <«KUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOTO0 MHUPAy,
«CpaBHEHME AQHATOMUYECKUX YEPT CTPOCHUS YEJIIOBEKA W UEIOBEKOOOPa3HBIX
00e3baH», «OCHOBHBIE MeECTa MAJCOHTOJIOTHUECKUX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0O 4YeJIoBeKay», «JlpeHeimue moan», «/pesnue moan», «llepsbie
COBPEMEHHBIE IO/, «UETOBEUECKHUE PaChl».

O6opynosanne:  mymsiku  «lIpoucxoxknenne — demoBeka»  (OFOCTHI
aBCTPAIONUTEKA, TUTCKAHTPOIA, HEAHJAEPTablla, KPOMAHBOHIIA), CICMKHA WA
N300pKCHUS KAaMEHHBIX OpPYAWH TEPBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyOmna, ckpebma), TEOXpOHOJOTWYECKass Ta0nwma, KOJuieKus «Dopmebl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHHIY.

JlaGopaTopHble 1 NpaKTUYeCKHE PadOThI:

[Tpaktrueckas padora Ne 1. «M3yueHne MCKOMAEMbIX OCTATKOB PAaCTEHUN H
YKUBOTHBIX B KOJUICKLIHASIX).



OKCKypcHsi «OBOJIONAS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbIH WA KPaeBEAUCCKUI My3eit).

Tema 3. Opranu3Mbl U OKpYy:Karouias cpeaa.

DKOJIOTHS KaK HayKa. 3a/layd U Pa3aeibl SKOJOTUH. MeTObl SKOJOTHUECKUX
UCCIIETIOBAHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO UETIOBEKA.

Cpenbl oOuTaHUs OPraHW3MOB: BOJHAA, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAA.

Oxonoruueckue ¢akropel. Kiaccudukanms skojorudeckux  (haKTOPOB:
abuoTuueckue, OMOTHUECKME M aHTPOMOreHHbie. JIeHCTBHE HKOIOTMUECKUX
(hakTOPOB HA OPraHU3MBI.

AbGuoTtrueckue (HaKTOphI: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPHOAN3M.
[Ipucnocobnennss  OopraHU3MOB K  JEWCTBHIO  a0MOTHUYeCKMX  (pakTOpoOB.
buonornueckne puTMBI.

buornueckne  ¢daxtopel.  Bumsl  OHOTHYECKHX ~ B3aUMOJCHCTBHIA:
KOHKYPEHITUS, XUIITHAYECTBO, cuMOn03 u ero (opmel. [lapasutusm, kooneparms,
MyTyaju3M, KOMMEHCAJU3M (KBapTHPAHCTBO, HAXJICOHMUECTBO). AMEHCAITU3M,
HEWTpanu3M. 3HAueHUE OWOTUYECKUX B3aUMOACHCTBUM MJisI CYIIECTBOBAHUS
OPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XAPAKTEPUCTUKU TmonyJissiuu. (OCHOBHBIE TMOKa3aTeNn
MONYJISIUU; YUCICHHOCTh, MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, MNPHUPOCT,
Murpanua. JJuHaMuKka YuCACHHOCTH MONYJISALUA U €€ PEeryJisiius.

JdleMoHCcTpamum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkernb.

Tabmuibl 1 cxembl: kapta «lIpupoanbie 30HBI 3emin», «Cpeapl oOUTAHUSA
opranu3moBy, «®Doronepuoausmy, «llonymamum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TONYJIsAnn nHPy30puu-Typenpkny, «llumessie memm.

JlaGopaTopHble 1 NpaKTUYEeCKHE PAadOThI:

JlaGoparopnas pabora Ne 3. «Mopdooruueckiue 0cCoOOEHHOCTH PACTCHUN W3
Pa3HBIX MECT OOUTAHUAY.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCay.

[Tpaktrueckas padora Ne 2. «IToacyéT mioTHOCTH MOMYJIALMN Pa3HbIX BUIAOB
pacTEeHUNY.

Tema 4. Coob1miecTBa M 3K0JIOTHYECKHE CUCTEMBI.

CoobmiecTtBo opranuaMoB — OuolieHo3. CTpPYKTypbl OHMOLICHO3a: BUI0Bas,
MpOCTpaHCTBeHHAsA, Tpoduueckass (mmmieBast). Bunbi-nomMmuaantel. CB3u B
OHOLIEHO3E.

Okojiorndeckne cuctembl (dkocuctemsbl). [lomstue 006 »sKocucTeMe W
ounoreoneHoze. {OYHKIHMOHAJIbHBIE KOMIIOHEHThl SKOCUCTEMBI: TMPOJYLEHTHI,



KOHCYMEHTBI, PEAYIEeHTH. KpyroBopoT BEMIECTB W MOTOK YHEPTHH B SKOCHCTEME.
Tpodwrueckne (muIEeBbIE) YPOBHH OHKOCHUCTeMBI. [lWimeBbIe TIemd W CETH.
OCHOBHbIE TOKAa3aTeJIM SKOCUCTEMbI: OuoMacca, MPOAYKIHMSA. OKOJOTHUYECKHE
MUPaMUABI. TPOAYKIIMHA, YHUCICHHOCTH, Owmomacchl. CBOHCTBA HKOCHCTEM:
YCTOWYHUBOCTH, CaMOperyJisius, pa3sutue. CyKIEeCCHs.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP W PEK. DKOCUCTEMA XBOWHOTO
WM TIAPOKOJTMCTBEHHOTO JIECa.

AHTPOMOTEHHBIE  AKOCHUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buosniornyeckoe 1 x031MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak ¢akTop yCTOMUMBOCTH dKocHcTeM. CoxpaHEHHE
OMOJIOTHYECKOTO pa3Hoo0Opa3us Ha 3eMIie.

Yuenune B. U. Bepranckoro o 6uocdepe. I'panuibpl, cocTaB U CTPYKTypa
omochepsl. XKusoe BemectBo m ero (¢ynkmmu. OcobeHHocTH OHOCKhEphl Kak
rI00albHON  SKOCHCTEeMBbI. J[MHaMWYeckoe paBHOBecHE W OOpaTHas CBA3b B
ounocdepe.

KpyroBopoThl BemiecTB U OHOTCOXMMHUYCCKUE ITUKITHI AJIEMEHTOB (YTiIepo/a,
a30Ta). 30HATLHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYTIIH.

YenoBedectBo B Omocdepe 3emun. AHTPOTNIOTeHHBIE H3MEHEHHS B Onocdepe.
I'moGanbHBIE SKOJIOTHYECKUE MPOOIEMBI.

CocylecTBOBaHHE MIPHUPOIBI u YeJI0BEUECTRA. CoxpaHeHnue
o6nopaszHooOpa3nus Kak OCHOBA yCTOWUMBOCTH Omocdepsl. OCHOBA palMOHAIBHOTO
yOpaBJICHUS TPUPOJHBIMH pPECypcaMHd M WX HCHOJb30oBaHUE. JloCTHXEHHS
OMOJIOTHH U OXPaHa MPUPOIbI.

JleMoHCcTpamum:

IToptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepaaackuii.

Tabmuubl u cxemsbl: «llumesbie nenu», «bHOLIEHO3: COCTAB U CTPYKTYpay,
«[Ipupomubie cooOmecTBay, «llemn mnwTanus», «IKoJOoTHUECKAd NHPAMHUTIAY,
«buocdepa n yemoBek», «IKOCHUCTEMA MUPOKOIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro Jjecay, «buoneHo3 Bomoéma», «ArporeHod», «lIpumepHbie
AHTPOTIOTCHHBIE  BO3JCUCTBUSA HaA mpupoay», «BakueWmme wWCTOUHUKH
3arps3HCHMS BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BaXkHEHImas COCTaBIISIONIAS
ounocheprry, «Daktopsl aerpaganuu mousy, «llapamkossiii d3ddexTy», «DakTops
PaavoaKTHUBHOTO 3arps3HeHus Owocdeprry, «OO0mas crpykrypa Ouocheps,
«Pacnipoctpanenne xu3snu B Omochepe», «O30HOBBIA 3KpaH OmocheEpH»,
«Kpyrosopot yriepona B 6nocdepey, «KpyroBopoT a3oTa B IpupoIe».

OOopynoBanue: Mojenb-anminkanua «TunuuHele OMOLICHO3bIY, TrepOapuii
«PactutenpHbie cOOOIIECTBAY, KOJJIEKIIMA «buorieno3y, «Bpeautenn BaKHEHITNX
CENIbCKOXO3AMCTBEHHBIX KYJIBTYP», TepOapud W KOJJICKIIMA PACTCHUN W
KUBOTHBIX, TIPUHAMJICKAIINE K PA3HBIM SKOJOTHUCCKHM TPYIaM OJHOTO BHWA,



Kpacnas knura Poccuiickoit ®exaepainm, H300paXKeHHS OXPAHAEMBIX BHJIOB
PACTCHUN Y )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOI'PAMMEBI 110
BUOJIOTUM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COQO, ycrtaHaBauMBarOTCS TPEOOBAaHUA K pe3yJibTaTam
OCBOCHMS  OOYyUaloIIMMHCA TPOrpaMM  CpeaHero  oOliiero  o0pa3oBaHUAL:
JUYHOCTHBIM, METANIPEIMETHBIM ¥ TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDI

B cTpykType MHYHOCTHBIX PE3YJIBTATOB OCBOCHUA MNpeameta «buomorus»
BBIJICTICHBI CJICIYIOIINE COCTABJIAIOIINE. OCO3HAHUE OOYYaIOIIUMUCS POCCUHCKOMN
rPa’kIaHCKON MJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTCIILHOCTH
W CaMOONpPEICICHUIO, HaIMYWe MOTHBAllMM K  OOY4YeHMIO  OHOJIOTHH,
1IeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHMX YOCKIACHUM JHUYHOCTHA HaA OCHOBE
KJTFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAAWLMK Pa3BUTHSA OHOJOTHUYECKOTO
3HAHUS, TOTOBHOCTh U CHOCOOHOCTH OOYUarOIMXCS PYKOBOJACTBOBATHCSA B CBOCH
JEATEIbBHOCTA [EHHOCTHO-CMBICJIOBBIMHA ~ YCTAHOBKAMH, TPUCYIIIUMH CHCTEME
OMOJIOTHYECKOTO  O0pa3oBaHMsA, HaJWYHUE HKOJOTMUYECKOrO IPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH 1IEJIA U CTPOUTH KU3HECHHBIC TUUTAHBI.

JIAYHOCTHBIC PE3YyJIBbTATHl OCBOCHUA MpeaMeTa «bruogorusy) AOCTUTArOTCS B
€IMHCTBE Y4YeOHOW W BOCHHUTATEIIBHON JEATENIBHOCTH B COOTBETCTBHU C
TPAAUIIUOHHBIMU POCCUMCKUMH COIIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMHA B OOIIECTBE MpaBWJIAaMH M HOPMaMH
MOBEJACHHWA M CIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMSA, CaMOBOCIHMTAHUS H
CaMOpPa3BUTHA, PA3BUTHA BHYTPEHHEH TO3WIHM JIMYHOCTH, IATPUOTHU3MA,
YBAXXCHUA K 3aKOHY W MPABOIMOPAAKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OEPEXKHOTO OTHOIICHUS K KYJIbTYPHOMY HACISAUIO |
TPpaAUIASIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPYXKAIOIIEH Cpeae.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUA ydeOHOro mpeaMera «buomorus»
JOJHKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTh O0YUaIOIIUXCA PYKOBOJACTBOBATHCS
chopMUpOBaHHOKW BHYTPEHHEH ITO3UITUEH JMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpPMEHTAlMH, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA ACATEILHOCTH B MPOLECCE pealv3alii OCHOBHBIX HAMpPaBJICHUN
BOCIIUTATEIIBHOMN JIEATECIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIMTAHUS:

c(hopMHUPOBAHHOCTh IPaXKAaHCKOM MO3UITHHN 00YYaIOMIEerocss Kak akTHBHOTO 1

OTBETCTBEHHOTO YJICHA POCCUMCKOr0 00IECTBA;



OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpPaB W OOS3aHHOCTEH, YyBaXKEHUE
3aKOHA W MPaBOMOPIKA;

FOTOBHOCTh K COBMECTHOM TBOPUECKON JEATECIbHOCTA TMpPU CO3JaHUU
yUeOHBIX MPOECKTOB, PEUICHWH YYEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMIOJHECHUU
OMOJIOTUUECKUX YKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACATh COOCTBEHHYIO TMO3UIHMIO MO OTHOIIEHHUIO K
ABJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUWUTHIBATh B CBOMX ACHUCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIOJICH C Pa3HBIMU YOEKICHUAMU, KyJIbTYPHBIMU LIEHHOCTIMU U
COLMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBHIMIOJIHEHUA
yueOHBIX, TMO3HABATEJIbHBIX M HCCJEIOBATENIbCKUX 33/1a4, YBAXKUTEIbHOIO
OTHOILIEHHUS K MHEHHWIO OIIMOHEHTOB TMpPU OOCYXKJICHUU CHOPHBIX BOMPOCOB
OMOJIOTUUECKOTO COAEPKAHUS

TOTOBHOCTh K TYMaHUTAPHOHW U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUMCKON rpakIaHCKOM UACHTUYHOCTH,
MaTpUOTHU3MAa, YBAXKEHUS K CBOEMY HApPOAY, UYBCTBA OTBETCTBEHHOCTHU MEpE.
Ponmnoii, ropmoctw 3a cBoWl Kkpai, CBOWO PoawHy, CBOH S3BIK W KYJIBTYPY,
MPOIIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM TIPUPO/IBI,
JNOCTHXKEHUAM Poccuu B Hayke, UICKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLICHWBATh BKJIAJ POCCHUUCKUX YUEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTHM, TOHUMAHWS 3HAUCHHWS OWOJIOTMM B TO3HAHWUM 3aKOHOB
MPUPO/JIbI, B dKU3HU UEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXKIEHHOCTh, TOTOBHOCTh K CIYXKEHMIO M 3amute OreuecTsa,
OTBETCTBEHHOCTbH 3a €ro Cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHUE JTYXOBHBIX [IEHHOCTEW POCCUMUCKOTO HAPOA,

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUCCKOTO MOBEICHNUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMIO W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAQHHOTO TIPUHATHUA LEHHOCTEHM CEMEHHOM JKU3HHM B COOTBETCTBUU C
TpaauLusMu HapoaoB Poccuuy;

4) 3cTeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIOYAs 3CTETUKY ObITa, HAYYHOTO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHMUIA;



MOHUMAHKE SMOIIMOHAIBHOTO BO3CUCTBHUS JKUBOU MPUPOABI U €€ [IEHHOCTH,

TOTOBHOCTh K CAMOBBIPQXKCHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAYECTBA TBOPUYECKON JIMUHOCTH,

S) ¢usuyeckoro BocnutaHusi, GopMUPOBaAHHMS KYJbTYPbI 30POBbSI U
AMOLMOHAJIBLHOI0 0JIAr OOy Hs:

MOHUMaHUE M peaju3alus 370pPOBOTO W 0Oe3omacHOro oodpasza KU3HHU
(3M0poBOE€  TUTaHWE, COOONEHWE TUTHECHWYECKUX TIPaBUJI W HOPM,
cOQIaHCHPOBAHHBIM PEXUM 3aHATAH W OTHAbIXa, peETyJsipHas (Qusndeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIETCHTHOTO OTHOIIEHUA K
cOOCTBEHHOMY (DPU3HUECKOMY M TICHXHUECKOMY 3/T0POBBIO;

MOHUMAHWE I1IEHHOCTH MPAaBUI HWHIUBUAYAJbHOTO M  KOJUJIEKTUBHOIO
0€30MaCHOr0 MOBEACHUS B CUTYAlUAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHWE TOCECACTBHI W HENPHATHS BPEAHBIX MPUBHIYCK (yMOTPeOIICHUS
QJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

6) TPy10BOr0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTH MaCTE€PCTBA, TPYAOTIOOUE;

FOTOBHOCTh K AKTUBHOW JICATEIBHOCTH TEXHOJIOTHYECKOU W COLUAIBHOMN
HAIpPaBJICHHOCTH, CMOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITENBHO
BBITIOJIHAThH TAKYIO JEATEIIbHOCTD,

WHTEPEC K pa3muuHbiM cdepaM MpodeCCHOHATBHON AEATETHPHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymed mnpodeccMn ©  PEaan30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI,

FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M €aM000pa30BaHHUIO Ha
NPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0TU4eCKOro BOCTIUTAHMSI:

SKOJIOTMUECKU 1ENIeCO00pa3HOE OTHOIICHUE K MPUPOAE KAK HCTOYHUKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HKOJOTHUECKON KYyJbTYpPhl: TPUOOPETCHHE OIbITA
MJIAHUPOBAHUSI TIOCTYNMKOB W OLEHKKM WX BO3MOXHBIX TOCJICACTBUNA IS
OKPYKAIOIIEH CPEIbI,

OCO3HAHKE TJI00AJILHOTO XapaKTepa SKOJOTMUECKHX MpOoOJieM W MyTeH HX
pelIeHus,

CIIOCOOHOCTh HMCIOJB30BaTh MNPUOOPETAEMbIE MNPHU U3YUYECHUH OHOJIOTHUU
3HAHUSA M YMEHUS TPU PELICHUH TPOOJEM, CBSA3aHHBIX C PAUOHAIBHBIM
MPUPOAOTIONb30BaHEeM  (COONMIOICHUE  TPaBWJI  TIOBEACHHUSA B TPHUPOJIE,
HAIMpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUA B HSKOCHCTEMAX, OXPaHy BHJIOB,
aKOCUCTEM, Orochepsr);



AKTUBHOE HEOPUATHE JACUCTBUM, TPUHOCAIIUX BPEA  OKPYXKAKOIIEH
MPUPOJIHON Ccpelie, YMEHUE MPOTHO3MPOBATh HEOIArONPUATHBIE SKOJIOTUUYECKUE
MOCEICTBUA NPEANPUHUMAEMBIX AEHCTBUHA U TPEAOTBPALIATH UX;

HAJIMYKAE PA3BUTOTO 3KOJOTMYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OmbITa JNEATETbHOCTH 3KOJIOTUYECKON HAMPAaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B NO3HABATEIIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOM
MMPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON MEATEIPHOCTH SKOJIOTHUECKON
HAMPABJIECHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHWPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH M OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYP, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATEJIbCKOW KYJIBTYPbl KaK CpPEACTBA
B3aUMOJACHCTBUA MEXKIY JIFOAbMU U MMO3HAHUS MUPA,

MOHWUMAaHWE crenmupuKkd OWOJIOTHH Kak HayKH, OCO3HAaHUS €€ pOju B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIEM MHUPE KaK O €IWHCTBE MPHUPOJIbI, YEJIOBEKA U
00lllecTBA, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOsieM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOEeXKAEHHOCTh B 3HAUMMOCTH OMOJIOTUU JUIsi COBPEMEHHON IUBUIIM3AILUU;
o0ecrieueHnsi HOBOTO YPOBHA Pa3BUTHSA MEIULIMHBI, CO3JaHUE TEPCHEKTHBHBIX
OMOTEXHOJIOTUHA, CMOCOOHBIX  peliaTh  PECYPCHbIE  MPOOJIeMbl  Pa3BUTHUA
YEJI0BEYECTBA, MOUCKA MYTEH BHIXOJA U3 III00ATBHBIX AKOJIOTHUECKUX MPOOIEM U
obecrieueHUsi NEpexoJa K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PEeCypcoB W (HDOPMHPOBAHUIO HOBBIX CTaHAAPTOB
YKW3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTMUECKUX 3HAHUW B  LEJIX
MOBBIIIEHUsA OOIIEH KyJIbTYpbhl, €CTECTBEHHO-HAYUYHOH TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKITMOHAJIBLHOW TPAaMOTHOCTH OOydarommxcs, HopMupyeMoi
MPU U3YUYEHUH OUOJIOTUH,

MOHAMAHWUE CYIIHOCTH METOAOB MO3HAHUWA, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIMOJIb30BaTh MOJy4aeMbl€ 3HAHWUS [Ji1 aHaju3a W
OOBSICHEHUA SIBJICHUN OKPYXKAIOIIET0 MUPA U MPOUCXOIAIIUX B HEM HM3MEHEHHH,
yMEHHE JiejaTh OOOCHOBAHHBIC 3aKIIIOUEHWS Ha OCHOBE HAYYHBIX (DAaKTOB H
MMEIOIINXCS JAHHBIX ¢ LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJOB,

CIIOCOOHOCTh CaMOCTOATENIbHO MCIOJIb30BaTh OWOJOTWYECKUE 3HAHUS IS
peuieHrs npodyieM B peajibHbIX JKU3HEHHBIX CUTYalUAX;

OCO3HAHWE LEHHOCTH HAYYHOW JEATENBHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATENPHOCTh MHANBHAIYAJIBHO U B TPYNIIE,



FOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
CaMOOOpa30BAHUIO, K AKTUBHOMY TMOJIYYEHHMIO HOBBIX 3HAHWI MO OHOJIOTHU B
COOTBETCTBUHM C )KM3HCHHBIMH MOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MeramnpeaMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTro mpenmMera «bwmomorusy
BKITIOUAIOT: 3HAUMMble i1 (DOPMHUPOBAHUS MHUPOBO33PCHUS OOYJAIOIXCS
MEKIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUHbIE TTOHATHSA, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpA ® crhenuduKy METOM0B TO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX (BEIICCTBO, PHEPTHUSA, SBJICHHE, MPOIECC,
CHUCTeMa, HAy4YHBIM (DaKT, MPUHITUI, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHNE,  HAOMOMEHWE, W3MEPEHWE,  OKCICPUMEHT ®  JAPYTHX),
YHUBEPCAIbHBIC YueOHBIE JeWCTBHsS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIC ), o0eCcrneunBaroIINe (hopmMupoBaHue (hyHKIHOHATBEHOM
IPaMOTHOCTH ¥ COIMAIIBHOM KOMTMETEHITMH  OOYYaromuxcs, CIOCOOHOCTh
oOyJaroumxcs UCTIOJIB30BATh OCBOCHHBIE MEXKIUCITUTUTMHAPHBIE,

MHPOBO33PEHUYCCKAE 3HAHWS W  yHUBEPCAJbHBIC yueOHBIC JICHCTBHA B
MO3HABATEILHOU U COLMAIIbHOM MPAKTHUKE.

MeranpenmeTHble pe3yibTaThl OCBOSHHS MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHuA JIOJXKHBI OTPAXkKaTh:

OsaaaeHue YHHBEPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
ACHCTBUAMU:

1) 0a3oBbIe JoruyecKue JeicTBHS:

camMoCTOATeNbHO  (OpMynHpoBaTh M aKTyaIM3UPOBaTh  MpolieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIB30BaTh TPH OCBOCHWM 3HAHWW TPHUEMBI JIOTHYECKOTO MBITTUICHAS
(aHanmm3a, CHHTE3a, CPaBHEHWA, KiacCupuKaIm, 0000IIeHN ), PACKPHIBATh CMBICI
OMOJIOTHYECKUX TOHATHH (BBIICIATh MX XAPAKTCPHBIC MPU3HAKH, YCTAHABINBATH
CBSI3M C IPYTUMU TTOHATHSAMH);

OTIPENENATh TEIN JEATCIPHOCTH, 3a/1aBasl TMapaMeTphl W KPUTEPHH WX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIIEHOCTH C TIOCTABJICHHBIMHU TIEIISIMHU,

WCIOJIb30BATh OMOJIOTHUECKHAE TTOHATHUSA TSl OOBICHEHUA (PAKTOB W SIBJICHHMA
YKABOM MPUPOBL,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PACCMaTPUBAECMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MIPUMEHSITh CXEMHO-MO/ICITHHBIC cpenctsa  UiA  TPEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H W OTHOIICHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TaK)Ke  MPOTUBOPEUYMI  pa3HOrO  pOJA,  BBIABJACHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3padarbiBaTh IJIAH PELICHHUS MPOOJIEMbl ¢ YYETOM aHAJIN3a MUMEIOIIUXCA
MaTEepUAJIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJICICTBUN NEATETbHOCTH,

KOOPAWMHUPOBATh M  BBIMOJHATH padOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeHCTBUS:

BJIQJIETh HABBIKAMU YU€OHO-UCCIICIOBATENILCKONW U MTPOCKTHON NEATEIbHOCTH,
HaBbIKAMU  pa3pellieHuss NpoljeM, CIHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY MOUCKY METOJIOB PEIICHUA MPAKTUUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMUHBIX METOJOB MO3HAHHUS,

WCIOIb30BaTh PA3JIMUHBIC BUJBI JCATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAHUSA, €ro HHTEPNPETALUU, MPEeOOPA30BAHUIO U NPUMEHCHHIO B YUE€OHBIX
CUTyalusAX, B TOM YUCJI€ MPH CO3AaHUHN YUCOHBIX U COILIMATIbHBIX MMPOEKTOB;

(hopMupOBaTh HAYYHBIH THUT MBINIICHUS, BIAJACTh HAYTYHOW TEPMUHOJIOTHEH,
KJIFOUCBBIMU MTOHATUAMU U METOJIAMU,

CTaBuTh ® (HOpPMYIUPOBaTh COOCTBEHHBIC 3aMadyd B 0OpPa30BATEIHLHOM
NEATEIIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBIABIISITh TMPUYUHHO-CIIEACTBEHHBIC CBA3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ PEIICHMS, HAXOIWTh apryMEHTHl Ui J0KA3aTeSbCTBA
CBOUX YTBEPXKICHUH, 3a/1aBaTh NApPaAMETPhl U KPUTEPUU PEILICHUS,

AHAJIM3UPOBATH TMOJYUYCHHBIE B XOJE PEUICHUA 3aJaud  PE3YyJIbTaThl,
KPUTUYECKHU OLIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHUE B HOBBIX
YCJIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYyallMSM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

OCYILIECTBJIAITh LIEJICHAMPABJICHHBIM MOUCK MEPEHOCa CPEACTB U CHOCOOOB
nercTBHS B TPO(ECCHOHAIIBHYIO CPEaY,

YMETh MEPEHOCHTh 3HAHUSA B MO3HABATEJIbHYIO M MPAKTUUYECKYIO 00JIaCcTH
KUZHEACATEITbHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTEH;

BBIJIBUTATh HOBBIC WJECH, NPEAJaraTh OPUTHMHAJIbHBIC MOJIXOAbl M PEIICHUS,
CTaBUTh NPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE AIbTCPHATUBHBIE PEILICHUS.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCH B PA3TMUHBIX UCTOUHUKAX MH(GOPMAIHH (TEKCTE YIeOHOTO
nocoOusi, HAYYHO-MOMYJIAPHOW JUTEpaType, OHOJIOTMUECKUX CJIOBApAX U
CIpPaBOYHWKAX, KOMIMBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEepHETE), aHAIM3UPOBAThH



WH(}OPMAITHIO Pa3TMUHBIX BUOB U (DOPM TIPEACTABIICHAS, KPUTHICCKH OICHUBATh
€€ JOCTOBEPHOCTh W HEMPOTHBOPEUHUBOCTD,

(hopMynupoBaTh 3aMPOCHl W MPUMEHATH PA3IMYHBIC METOBI MPH TIOWCKE H
otbope Omosornueckoi uHbOpMaIH, HEOOXOTUMOM ISl BHITIOTHEHHUS YUSOHBIX
3ajay;

npuoOpeTaTh OMBIT WMCHOJB30BAHKUS HWH(GOPMAIMMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO WUCIIOJIb30BAHUS PA3THIHBIX
MTOVICKOBBIX CHCTEM

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBIICHUS
ounonoruueckoit nHbopMarmu (CXeMbl, TpadKu, TUArpaMMBbl, TaOJHIIBI, PUCYHKH
" Ipyroe);

WCIIOJIb30BAaTh HAyYHBIA A3BIK B KadeCTBE cpeacTBa mnpw paboTe ¢
Oononoruuecko wH(pOpMaIMend: TPUMEHATh XUMWYECKHE, (QHU3NUECKUE W
MaTeMaTHIeCKAe 3HAKH W CUMBOJBI, (hopmyssl, abOpeBUaTypy, HOMEHKIIATYpPY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJITHOCTH,

BJIAJCTh  HABBIKAMHM  PACTO3HABAHWA W 3alATHl  WH(pOpMaIuHy,
uHOPMAITMOHHON 0€30MaCHOCTH JTUIHOCTH.

OBnaneHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

1) oOmeHue:

OCYMIECTBIISITH KOMMYHHUKAIIAH BO BeeX cepax KU3HU, aKTUBHO yUaCTBOBATH
B JMAJIOT€ WU JUCKYCCHH TIO CYIIECTBY O0CYXTaeMOW TeMbl (YMECHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHTEJIHHO BBITIOJTHEHUSA TpeiaracMoit
3a/1a4¥, YUMTHIBATh UHTEPECHl U COTJIACOBAHHOCTH TMO3WITHNA JAPYTHX yUACTHUKOB
JMAIOTa WA JTUCKYCCHH);

pacno3HaBaTh HEBepOAJbHBIE CPEACTBA OOINEHWA, TOHWMATh 3HAUYCHHE
COIMMAJTbHBIX 3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMATYATH KOH(IAKTH U BECTH TIEPETOBOPHI;

BJIAJCTh PA3NTMUHBIMA CIIOCOOaMu OOIIEHUS W B3aUMOJICHCTBUSA, MTOHAMATh
HAMEPEHUS NAPYTUX JIOJCH, MPOSBIIATh YBAXKUATEIFHOE OTHOIEHUE K COOCCETHUKY
U B KOPPEKTHOH hopme HopMyIMpoBaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHS C KMCMOJIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeJIbHOCTD:

MOHUMATh M KMCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYAITHHOM
padoTHI TIPH pelIeHUH OUOJIOrHYECKOM MPoOaeMbl, 000CHOBBIBATh HEOOXOAMMOCTD
MPUMEHEHHS TPYITIOBBIX (DOPM B3aUMOACHCTBUS TIPH PEIICHUN yUdeOHOM 3a1aUK;

BHIOWPATh TEMATHKy W METOJBI COBMECTHBIX NECUCTBHH C YUYETOM OOIMX
WHTEPECOB W BO3MOXKHOCTEH KaXKJ0TO UjieHa KOJUICKTHBA,



NPUHUMATh  LEJIU  COBMECTHOW  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh ACUCTBUS MO €€ JOCTHKCHUIO. COCTABJIATh IUIAH JICHCTBUH,
pacnpenenaTh pojad C Y4ETOM MHEHWH YYACTHUKOB, OOCYKJAaTh PE3YJbTaThl
COBMECTHOM padoThl;

OLICHUBATh KA4YE€CTBO CBOEr0 BKJIAJAa M KaXKIOrO YYaCTHUKA KOMaHIbl B
OOIIUI pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTBHI, OLEHUBATh HJAEH C TMO3ULUA HOBU3HBI,
OPUTMHAIBHOCTH, NMPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBIIATh TMMO3UTUBHOE CTPATETMUYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYyalUsAX, TPOSIBISATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUITUATUBHBIM.

OgJiaieHNe YHHBEPCAJIbHBIMH PeryJISTHBHbIMH JAeHCTBUSIMU:

1) camoopranmzaums:

UCIOIb30BaTh OWOJOTUUECKUE 3HAHUS [UJIS BBISBJACHUA NPOOJIEM U HX
PEUICHUA B )KU3HECHHBIX U YUEOHBIX CUTYAlUSX;

BHIOMpaTh HA OCHOBE OMOJIOTMUECKUX 3HAHWU 1EJIEBbIE W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JEUCTBUAX M IMOCTYNKAX MO OTHOLIEHHUIO K JKUBOU MPUPOAE,
CBOEMY 30POBBIO U 30POBBIO OKPYKAKOIIHUX

CaMOCTOATENBHO OCYILIECTBJIATh MO3HABATEIIBHYIO AEATEIBHOCTD, BBIABIIATH
mpoOIeMBbI, CTaBUTh M (POPMYITUPOBATh COOCTBEHHBIC 3a7aud B 00Pa30BATEIBLHOMN
JNEATEIIBHOCTU U )KU3HEHHBIX CUTYaLUAX,

CaMOCTOSITEJIbHO  COCTABJISAITh [UIAH PEIICHUS NOPoOJeMbl € yU&TOM
HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUAM,

paclupATh paMKH yueOHOTO NMPEeIMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIA;

JiefaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHUE,

OLICHUBATh NPUOOPETEHHBIN OMBIT;

crocoO0CcTBOBaTh (HDOPMHUPOBAHUIO W TPOSBICHUIO MIHPOKOH DSPYAHIMHA B
pa3HbIX OO0JIACTAX 3HAHWW, TMOCTOSHHO TOBBIIIATH CBOM 0OOpa30BaTENbHBIA H
KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsAM, BHOCUTH KOPPEKTHBBI B IEATEIIBHOCTB,
OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LEIAM,

BJIAJCTh HABBIKAMH  TIO3HABATEIbHOW  pediekCMd  Kak  OCO3HAHUA
COBEPIIAEMBIX JEUCTBUMA W MBICIUTENBHBIX TMPOLECCOB, HUX PE3YJbTATOB U
OCHOBAaHWM, WCTOJB30BaTh MPUEMBI PeIICKCHUHU ISl ONEHKHA CHUTYallld, BHIOOpA
BEPHOI'O PELLICHUA,

YMETh OLIEHUBATh PUCKH W CBOECBPEMEHHO IPUHUMATh PEIIEHUA IO UX
CHU)KEHHUIO,



MPUHUMATh MOTHBBI M apPTyYMEHTHl APYTUX TMPH aHaJu3e Pe3yJbTaTOB
JEATENbHOCTH,

3) npuHsTHE Ce0sl U APYTUX:

MPUHUMATh ce0s, MOHUMAas CBOM HEAOCTAaTKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTyYMEHTHl APYTUX TMPH aHaAJW3e Pe3yJbTaTOB
JEATENbHOCTH,

MpHU3HABaTh CBOE MPABO M MPABO APYTHX HA OIIHOKH,

Pa3BUBATh CLIOCOOHOCTH MOHUMATh MHUP C MO3UIIUM JPYTrOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmetHbie pe3yabTarel OcBOeHHs mnporpammbl COO mo Ouojoruu Ha
6a30BOM YPOBHE BKITIOUAIOT crienupuieckue s yueOHoro npeamera «buomornsy
HAy4YHbIC 3HAHUS, YMEHUSA U CIOCOOBI NEHCTBUI MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpPa30BAHUIO 3HAHWUM, BUJIbI JEATCIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHECHUIO 3HAHWI B PA3JMYHBIX YUEOHBIX CUTYallUsSIX, a TAKXKE B PEAIbHBIX
KU3HEHHBIX CHUTyallUAX, CBA3AHHBIX C Ouosioruei. B mporpamme mpeameTHbIC
pE3yAbTaThl MPEACTABIEHBI IO rogaM 00YyUYEHHUS.

IIpenmeTHbIe pe3ynbTaThl OCBOCHHUA ydueOHOro mpeamera «buomorus» ¢ 10
K1acce NOMXKHbI OTPAXKATh:

c(hOopMHUPOBAHHOCTH 3HAHWHA O MECTE W POJIM OWOJIOTHH B CHCTEME HAYYHOTO
3HAHWS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHWUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MHUpPA U HAYYHOTO MHPOBO33PEHUS, O BKJIAJIC POCCUUCKUX H
3apyOCKHBIX  yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAJLHOMN
IPAMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HCHHBIX 33/1a4,

YMEHHE PACKPbIBATh COJEPKAHUE OMOJIOTMYECKUX TEPMUHOB W MOHSATHH:
KW3Hb, KJIETKA, OpraHu3M, wmeTtabonm3M (OOMEH BEIIECTB W TPEBPAICHUC
SHEPTUHN), TOMEOCTa3 (CaMOPETyYJIAIHs), YPOBHEBAs OPTaHU3AINS JKUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHHE (PENPOIYKITHS), HACIEACTBEHHOCTD, N3MEHYUBOCTD, POCT H
pa3BUTHE,

YMEHHE W3JIaraTh OWOJIOTHUECKHE TEOpuH (KJIETOYHAsA, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpaJibHAsA JOrMa MOJEKYJsIpHOH Owuonoruu), 3akonbl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (o meHTpax MHOTOOOpazus u
MIPOUCXOXKIECHUA KynbTypHBIX pactennii H. Y. BaBuiiosa), onpeaensars rpaHuUIlbl
WX NPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJAJETh METOAAMHU HAYUHOI'O MTO3HAHUS B OMOJIOTMU: HAOIIOACHUE U
OMUCAHUE KUBBIX CUCTEM, IMPOLIECCOB W SBJCHWNA, OpPraHu3alus U MPOBEICHUE
OMOJIOTMUECKOTO  HKCIEPUMEHTA,  BBLABMIXKEHHWE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXKAY HCCICIyEMbIMU BEJIMUUHAMU, OOBICHEHHUE TMOJYUYEHHbBIX



PE3YyAbTATOB, WCMOJIb30BAHHBIX HAYYHBIX TMOHATHNA, TEOPUN W 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUM TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIIETOK MPOKAPUOT H
SYKApUOT, OJHOKJIETOUHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB. OOMEHA BEIIECTB W MPEBPAIICHUS SHEPTUHM B KJIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO M HHEPreTHUECKOTO OOMEHAa, XEMOCHUHTE3a, MHTO3a, MeEio03a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUSA, WHIAMBUIYAIBHOTO Pa3BUTHS  OpPraHu3Ma
(oHTOTEHER),

YMEHHUE TPUMEHATH MOJYUYECHHbIC 3HAHUS Il OOBACHEHUS OUOJIOTHYECKHUX
MPOLIECCOB U ABJIEHUH, [JIA NPUHATUA NPAKTHUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HU C LEIbI0 00ecneueHus: O€30MacHOCTH CBOEro 370POBbS U 370POBbs
OKPY’KAIOIIUX JOJICH, COOIIOICHUSI HOPM TPAaMOTHOTO MOBEACHUSA B OKPYKAIOIICH
MPUPOJHON Cpefe, NMOHMMAHHUE HEOOXOJMMOCTH WCIHOJIb30BAHUS JOCTHXKCHUIN
COBPEMEHHOM Onosorun 151 OMOTEXHOJIOT Uit JUISt PaLMOHAIBHOTO
MIPUPOIONIOJIb30BAHUS,

YMEHHUE pelaTh 3JIEMEHTAPHbIE TEHETUYECKUE 33/layd HAa MOHO- U
JUTUOPUIHOE CKPEIUBAHUE, CIEIUICHHOE HACIEAOBAHUE, COCTABJIATh CXEMBI
MOHOTHOPUJIHOTO CKPELIMBAHUA JJi1 MPEACKAa3aHUs HACJEeAOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMOIHATh JA0OpAaTOPHBbIE W MPAKTHUECKWE PadOThI, COOIIOIATH
MpaBwia Ipu padoTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PY/I0BAaHUEM;

YMEHUE KPHUTHUECKH OICHWBATh W HWHTEPIPETHPOBATH HWH(POPMAIIHIO
OMOJIOTMUECKOTO  COJCPIKAHHUSA, BKJIIOUYAKONIYIO TICEBIOHAYUHbIC 3HAHHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OPMAITUHU, HAYUIHO-TIOTYJIIPHBIC
MaTepHualibl), STUYCCKHUE acCIeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHOJIOTHH,
MEIULIMHE, OMOTEXHOJIOTHH,

YMEHHE CO03/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE M YCTHBIC COOOILEHUS,
06001mas Oronornyeckyro HHGOPMAIUIO U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO
WCIOIb30BaTh MOHATHUHHBIN anmapat OUOJIOTHH.

IIpenmeTHbIe pe3ynbTaThl OCBOSHMA ydueOHoro mpeamera «buonorus» ¢ 11
K1acce NOXKHbI OTPAXKAaTh:

c(hOopMHUPOBAHHOCTH 3HAHWHA O MECTE W POJIM OWOJIOTHH B CHCTEME HAYYHOTO
3HAHWS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHWUH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MHUpPAa U HAYyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX W
3apyOCKHBIX yUEHBIX-OMOJIOTOB B  pa3BUTHE OWONOTHH, (PYHKIIMOHATBHON
IPAMOTHOCTH Y€JI0OBEKA I PEIICHHS KU3HCHHBIX 3a/1a4,

YMEHHE PACKPbIBATh COJEPKAHUE OMOJIOTMYECKUX TEPMUHOB W MOHSATHH:
BU/I, TIOMYJIANNAA, TeHOMOH/, IBOJIONNSA, JABMKYIITHE CHIIBI ((paKTOPHI) IBOJTIOIHH,
MIPUCITIOCOOJICHHOCTh OPTaHM3MOB, BHA000pa30BaHUE, SKOJIOTHUYECKHE (DAKTOPHI,



ASKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBI, PEAYIEHTHI, [ENA  TUTAHUS,
AKOJIOTHUYECKas MApaMHKIa, OHoreorneHos, onocdepa;

yMEHHE W3/IaraTh OWOJOTHYECCKHE TeopwH (PBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETWYECKAs TEOPHUS HBOJIONHMH), 3aKOHH W 3aKOHOMEPHOCTH
(3apogasimeBoro cxonacrea K. M. bapa, uepenoBanns riaBHBIX HaANpPaBJICHUA |
nytei »somormu A. H. Cesepriosa, yuenus o 6mocdepe B. U. Bepnaackoro),
OTIPENEISTH TPAHUITH UX IPUMEHIUMOCTH K KHUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJAMHU HAYYHOTO TTO3HAHUS B OMOJIOTHHN:. HAOIOICHUE H
OTIMCAHKME >KUBBIX CHCTEM, TPOIECCOB W SBJICHUM, OpraHW3alus W TMPOBEACHHE
OMOJIOTHYECKOTO  SKCIIEPUMEHTA,  BBIJIBMJKCHHWE  THIIOTE3BI,  BBISBIICHUC
3aBUCUMOCTH MEXKIY WCCIACAYEMbIMHA BEIMUMHAMH, OOBSCHECHWE TOyUYCHHBIX
PE3yNITaTOB, WCIOJIb30BAHHBIX HAYYHBIX TIOHATHH, TCOPUH M 3aKOHOB, YMEHHE
JIeaTh BHIBOJBI HA OCHOBAHWH TIOJTYUYCHHBIX PE3YJIHTATOB;

YMEHHUE BBIACTATH CYIIECTBCHHBIE TPHU3HAKH CTPOCHUS OMOJOTHUECKUAX
OOBEKTOB. BWJOB, TMOMYJANHWA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIEHO30B W HKOCHUCTEM, OCOOCHHOCTH TIPOIECCOB. HACJICACTBCHHON
M3MEHUMBOCTH, €CTECTBEHHOrO OTOOpa, BHUA000pA30BaHHUA, MPUCTIOCOOJIECHHOCTH
OpPraHWU3MOB, JCWCTBHS OSKOJOTHYECKMX (PaKTOpPOB HA OpPraHW3MbI, TEPEeHOCa
BCIECTB W TOTOKA DSHEPTHHM B HKOCHUCTEMAX, AHTPOIOTEHHBIX HW3MCHCHHWHA B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OMOTCOXMMHYCCKUX
IIUKIIOB B OHocdepe;

YMEHUE TPUMEHATH TMOJYyYCHHbIE 3HAHUS TSI OOBACHEHHS] OMOJOTHUECKUAX
MPOLIECCOB U ABJIEHUH, JJIA NMPUHATHA NPAKTUYECKUX PELICHUH B NMOBCEAHEBHOU
KU3HA C TEabl0 oOecnedueHuss O€30MacHOCTH CBOETO 3/I0POBbSI M 370POBBA
OKPYXKAIOMUX JTIIOACH, COOIOICHUS HOPM TPAaMOTHOTO TIOBEICHHS B OKPYKAIOIIEH
MPUPOAHON Cpeje, MOHUMaHUE HEOOXOAWMOCTH WCTOIB30BAHMS JTOCTHIKCHHM
COBPEMEHHOW OMOJIOTHH ISl PAIMOHAITBHOTO TIPUPOIOTIONE30BAHUS,

YMEHHUE periaTh IEMEHTAPHBIC OMOJOTHYECKHUE 33/auHl, COCTABJIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUHU B SKOCHCTEMAX (LMW MTUTAHUA ),

YMEHHUE BBIMOJIHATh JA0OpAaTOPHBIE W MPAKTHUECKUE PadOThI, COOIOIATH
MpaBwia Ipu padoTe ¢ yueOHBIM U JTa0OPATOPHBIM 000PY/I0BAHUEM;

YyMEHUE KPHUTHUECKH OICHWBATh W HWHTEPIPETHPOBATH HWH(POPMAIHIO
OMOJIOTHYECKOTO  COJACPIKAHUSA, BKJIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CPEJCTBA MACCOBOM MH(OPMAITUHU, HAYUIHO-TIOTYJIIPHBIC
Marepuasbl),  paccMaTpuBaTh  TJIOOATBHBIC  DKOJIOTHUYECCKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THWCHMEHHBIC W YCTHBIE COOOIICHHS,
006001mas OHONIOrHYecKyl0 HH(POPMAIIUIO M3 HECKOJBKHX MCTOYHHUKOB, IPaMOTHO
UCIIOIb30BaTh MOHATUHHBIN anmnapat OUOIOTHH.



TEMATUYECKOE INMNJ1IAHMPOBAHWE
10 KJTACC

Ne n/n

HavnmeHoBaHMe pa3genos U Tem
nporpammel

buonorns Kak Hayka
>KrBble cucTembl U KX opraHusaumns
XUMUYECKNIA COCTaB M CTPOEHNE KNETKM

XKn3HeaeaTenbHOCTb KNETKM

Pa3MHOXeHVEe U UHAMBWAYaNbHOE Pa3BUTHE
OpraHv3moB

HacnefCcTBeHHOCTb N U3MEHYMBOCTb
opraHvM3MoB

Cenekumnsa opraHnsmoB. OCHOBbI
OMOTEXHO/IOMM

Pe3epBHOE Bpemsl

OBLEE KOJIMYECTBO YACOB MO NPOIrPAMME

KonnyectBo yacoB

Bcero

34

KOHTpO/ibHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

0.5

15

ONEeKTPOHHbIE

(undgposble)
o6pasoBaTesibHble

pecypchbl

Bubnnoteka LLOK
httDs://m.edsoo.ru/7f41¢c292

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c292
Bubnunoteka LIOK
https://m.edsoo.ru/7f41c292

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

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c292

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41c292

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41¢c292

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41¢c292


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 KNTACC

HanmeHoBaHue pa3fenoB U TeM
Ne n/n
nporpamMmmbl

3BO/IIOLMOHHas G1ONorUs

BO3HMKHOBEHME N Pa3BUTKE XXM3HWN Ha
3emne

OpraHu3Mbl 1 OKpYXKatoLLas cpefa
Co06LLECTBA M 3KOMOFMYECKME CUCTEMbI

Pe3epBHOE BpeMmst

OBLEE KOJIMYECTBO YACOB M0 NPOIrPAMME

KonnyectBo 4acos

Bcero

34

KOHTpoO/ibHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

0.5

2.5

ONeKTPOHHbIE

(unpos.ble)
o6pasoBaTesibHbIE

pecypchl

bubnuoteka LIOK
httDs://m.edsoo.ru/7f41cc74

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

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

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

bnbnmnoteka LLOK
httos://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

NOYPOYHOE INMJIAHNPOBAHWE

10 K/TACC
KonnyecTtBo yacoB ONEeKTPOHHbIE
Ne JaTta umM@ppoBble
Tema ypoka KOHTpO/IbHbIE MpakTu4veckue
n/n Bcero N3yyeHuns obpasoBaTefibHble
pa6oThbl pa6oThbl
pecypchbl
Bubnunoteka LIOK
Buonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTozbl NO3HaHWA XXNBOWN NPUPOAbI.
MpakTnyeckas padbota Ne 1
«/icnonb3oBaHne pasnNYHbIX 1 0 0.5 bubnmorexa LIOK
' https://m.edso0.ru/863e6122
MeTOZO0B Npu N3yyYeHnn
OM0NMOrMYECKNX 0OBEKTOB
bronorunyeckne cuctembl, nNpoLeccsl 1 0 0 Bubnmnoteka LIOK
N UX U3y4eHve https://m.edso0.ru/863e6564
XMMUYeCKUiA cocTaB KeTkn. Boga v 1 0 0 Bubnnoteka LLOK
MWHepasibHble CONM https://m.edsoo.ru/863e674e
Bubnmnoteka LIOK
Benkn. CocTaB 1 CTpoeHWe 6enKoB 1 0 0 httos=//m.edsoo.r/863e6h72
PepMeHTbl — BMONornYecKme
KaTasimsaropbl. JlabopaTopHas
paboTa Ne 1 «l3yueHne 1 0 05 Bubnuoteka LIOK
KaTa/IMTUYECKOW aKTUBHOCTU ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha nprMepe amunsasbl
WK Katanasbl)»
Yrnesogbl. J/iunuabl 1 0 0 bubnmorexa LIOK

httos://m.edso0.ru/863e6870


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

10

14

16

17

HyknenHoBble KUcNoTbl. ATP

VcTopusa n metoabl U3yyeHns
KNeTkn. KnetoyHasa Teopus

KneTka Kak Lie/1oCTHas »Xnsas
cuctema

CTpoeHMe 3yKapnoTUYECKOIN KIETKMN.
NaboparopHas pabota Ne 2
«WM3yyeHne CTPoeHNs KNeTok
PaCTEHWI, XXMBOTHbIX, rPU6OB U
GaKTepuin Nod MUKPOCKOMOM Ha
rOTOBbIX MUKpOnpenaparax n nx
onuncaHme»

OO6MeH BeLLEeCTB UM MeTabonnam
®POoTOCUHTE3. XEeMOCUHTEe3

DHepreTnyecknii 0bMeH

YKM3HEHHBIN UMKN KNeTKW. [eneHve
KneTkn. Mutos. JlabopatopHas
paboTa Ne 3 «HabnoaeHne mntosa B
K/leTKax KOHYMKa KopeLlKa iykKa Ha
rOTOBbIX MUKpOMpenapaTax»

BuocunHTes 6enka. Peakuus
MaTpPUYHOro CUHTE3a

TpaHcnaumsa — 6uocuHTes benka

HekneTouHble (hopMbl XKU3HN —

0.5

0.5

Bubnunoteka LIOK
https://rn.edsoo.ru/863e6d5¢c

Bubnunoteka LIOK
https://rn.edso0.ru/863e6e88

Bubnunoteka LIOK
https://m.edsoo.ru/863e6ff0
https://rn.edso0.ru/863e716¢c

Bubnunoteka LIOK
https://r.edso0.ru/863e766¢

Bubnunoteka LIOK
https://rn.edsoo.ru/863e7c98

Bubnunoteka LIOK
https://rn.edsoo.ru/863e7aae

Bubnunoteka LIOK
https://rn.edsoo.ru/863e7dc4

Bubnunoteka LIOK
https://r.edso0.ru/863e796e

Bubnunoteka LIOK
https://r.edso0.ru/863e796e

Bubnunoteka LIOK


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

19

20

21

22

23

24

25

26

27

28

BMPYChl

dopMbl pasMHOXKEeHNA OpraH13MoB

Meiio3

O6pasoBaHue ¥ pa3BUTHE NOMOBbIX
KneTok. OnnofoTBOpeHMe.

VHanBupayansHoe pa3sutue
opraHv3MoB

eHeTMKa — Hayka 0
HacneACcTBEHHOCTN N U3MEHUYMBOCTU

3aKOHOMEPHOCTUN Hac/e0BaHUs
npu3Hakos. MoHOrMépungHoe
CKpeLLuBaHme

AvrnbpuaHoe ckpelumBaHue. 3akoH
He3aBMCKMOro Hacnef0BaHus
npu3HakoB. PelleHne 3aaau.

CuenneHHOe HacnefoBaHue
NPU3HaKoB.

"eHeTMKa nona. HacnegosaHve
MPU3HAKOB, CLIENIEHHbIX C MOJIOM.
PelueHwne 3agau.

M3meHUMBOCTL. HeHacneacTBeHHas
N3MeHYMBOCTb. JlabopaTopHas
paboTa Ne 4. 3yueHue
MOANMDUKALMOHHOW N3MEHYMBOCTH,
NOCTPOEHNe BapuaLMOHHOIOo pasa u

0.5

https://m.edso0.ru/863e7540

Bubnunoteka LIOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

Bubnunoteka LIOK
https://m.edsoo.ru/863e7f4a
Bubnunoteka LIOK
https://m.edso0.ru/863e81b6

Bubnunoteka LIOK
https://m.edso0.ru/863e8436

Bubnunoteka LIOK
https://m.edso0.ru/863e86f2

Bubnunoteka LIOK
https://m.edsoo.ru/863e8878

Bubnunoteka LIOK
https://m.edsoo.ru/863e89a4

Bubnunoteka LIOK
https://m.edso0.ru/863e8c60

Bubnunoteka LIOK
https://m.edso0.ru/863e8c60

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


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

BapuaLOHHOW KpUBOI»

HacnefcteeHHas M3MeHUYMBOCTb.

["eHeTUKa YyenoBeka

0606L1eHMEe Mo TeMe
«HacneacTBeHHOCTb U
M3MEHUYMBOCTb OPraHM3mMoB»

Cenekums Kak Hayka 1 npoLecc

MeToabl 1 AOCTMXKEHNS CENEKLM
PacTEHWI M XKUBOTHbIX
brnoTexHonorns Kak otpacnb
npon3BoACTBa

OBLEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

34

Bubnunoteka LIOK
https://rm.edsoo.ru/863e8efe

Bubnunoteka LIOK
https://m.edsoo.ru/863e8d78

Bubnunoteka LIOK
https://m.edso0.ru/863e9214

Bubnunoteka LIOK
https://rm.edso0.ru/863e9214

Bubnunoteka LIOK
https://rm.eds00.ru/863e9336


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

11 KNTACC

Tema ypoka

3BOMIOUMS U METO/bI 86 N3yUeHUS

WcTopusa pa3snuTus npeacTaBneHui
06 3BonoLMK

Mwkpoasonouma

Monynaumsa Kak anemMeHTapHas
eIMHMLA BMAA Y 3BOMHOLMN.
JlabopaTopHas pa6ota Ne 1
«CpaBHeHWe B1IO0B MO
MOP®{OIOrMYECKOMY KPUTEPUHO
[BvXKyLume cunbl (3n1emMeHTapHble
(haKkTopbl) 3BOMOLUN

EcTecTBeHHbI OTOOP U €ero PopMmbI

Pe3ynbTaThl 3B0ONHOLUN:
NpMCNoco61eHHOCTb OPraHU3mMoB U
BMAoo6pasoBaHve. JlabopaTopHas
paboTta Ne 2 «OnucaHve

NpMCnoco6eHHOCTY OpraHn3Ma 1 eé

OTHOCUTENIbHOIO XapaKTepa»

HanpaeneHus n nyTtu
MaKpO3BO/OLMM

KonnuectBo 4acos

Bcero

KOHTpO/IbHbIE
pa6oThbl

JaTa
MpakTuyeckue

N3y4HeHUNA

pa6oThbl

0.5

0.5

ONeKTPOHHbIE

ungppoBble
o6pasoBaTesibHbIE

pecypchl

Bubnunoteka LIOK
https://m.edso0.ru/863ea20e

Bubnunoteka LIOK
https://m.edso00.ru/863e9570

Bubnunoteka LIOK
https://m.edsoo.ru/863e9cle

Bubnunoteka LIOK
https://m.edso0.ru/863e99c6

Bubnunoteka LIOK
https://m.edsoo.ru/863e9da4

Bubnunoteka LIOK
https://m.edso0.ru/863e9ed0

Bubnunoteka LIOK
https://m.edsoo.ru/863e9fde

Bubnunoteka LIOK
https://m.edsoo.ru/863e9cle


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

10

14

16

17

19

20

21

22

HeobpaTmocCTb 3BOMOLNN
VIcTopumsa XM3HU Ha 3em/ie U METOAbI
€€ n3yyeHua

["MNoTe3bl NPOUCXOXAEHUA YKU3HU
Ha 3emne

Pa3BuTMe X13HM Ha 3eMne Mo 3pam n
nepuosam

OCHOBHbIe 3Tanbl 3B0OLUN
PacTUTE/IbHOTO W XXMBOTHOIO MUPA.
CoBpeMeHHas cuctema
opraHMyeckoro mmpa

3BO/OLMS YenoBeKa (aHTPOMoreHes)

Aswxyuine cunbl (hakTopb!)
aHTponoreHesa

OCHOBHbIe CTaauu 3BOSIHOLMN
YesioBeKa

UenoBeyeckue pacbl 1 NpUpoaHbIe
afjanTauuy Yyenoseka

0O606L1eHMEe MO TEME
«BO3HWKHOBEHWE N Pa3BUTUE XKN3HU
Ha 3emne»

JKOMorna Kak Hayka

Cpefibl 06UTaHMA 1 3KOOTNYeCKme
(hakTOopbI

ABVOTNYECKME (haKTOpBI.
Nab6oparopHas paboTa Ne 3.
«Mophosnornyeckue oco6eHHOCTH

0.5

Bubnunoteka LIOK
https://rn.edso0.ru/863ea5a6

Bubnunoteka LIOK
https://rn.edsoo.ru/863eabbe

Bubnunoteka LIOK
https://rn.edsoo.ru/863ea8bc

Bubnunoteka LIOK
https://rn.edsoo.ru/863ea48e
Bubnunoteka LIOK
https://rn.edsoo.ru/863eac2c

Bubnunoteka LIOK
https://rn.edsoo.ru/863ead44

Bubnunoteka LIOK
https://rn.edsoo.ru/863eaea2

Bubnunoteka LIOK
https://rn.edsoo.ru/863eafec

Bubnunoteka LIOK
https://rn.edsoo.ru/863eb10e
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pacTeHUin U3 pasHbIX MecT
0bUTaHUA».

BuoTtuyeckume aktopbl

SKO/IOTNYECKME XapPaKTEPUCTUKN
nonynALmm.

Coo0LLecTBa OpraH13MoB —
oroLeHo3

JKO0OrnYecKme CUCTeMbl
(skocuctembl)

OCHOBHbIe NOKa3aTeNn 3KOCUCTEMBI.
JKO/OrnYecKme nupaMuibl.
CaolicTBa akocucTeM. CyKueccus

[MprpoaHbIe 3KOCUCTEMBI
AHTPONOreHHbIE IKOCUCTEMbI

Buoctepa — rnobanbHas
aKocucTeMa 3emnm

3aKOHOMEPHOCTU CYLLeCTBOBaHMA
orocepsl

YenoseuecTBo B 6rochepe 3emnu

CocyLlecTBoBaHMe NpUPoabI 1
YesioBeyecTsa

O606LLeHMe TeMbl «Co06LLECTBA U
3KO/I0TNYECKME CUCTEMbI»

OBLEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

34
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Bubnunoteka LIOK
https://m.edsoo.ru/863eb348

Bubnunoteka LIOK
https://m.edsoo.ru/863eb46a

Bubnunoteka LIOK
https://m.edso0.ru/863eb46a

Bubnunoteka LIOK
https://m.edsoo.ru/863eb5fa

Bubnunoteka LIOK
https://m.edsoo.ru/863ebb5e

Bubnunoteka LIOK
https://m.edso0.ru/863ebd16

Bubnunoteka LIOK
https://m.edsoo.ru/863ebale
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YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA

buomorwus, 10 kmacc/ Ilaceunuk B.B., Kamenckmiit A A., Pyoniop A .M. u npyrue
/Mon pen. Ilaceunnka B.B., AknmonepHoe odmectBo «M3aaTenbcTBO
«IIpocsemenune»

buomorwus, 11 kmacc/ Ilaceunnk B.B., Kamenckmii A A., Pyonop A .M. u npyrue
/Mon pen. Ilaceunnka B.B., AxninonepHoe obmecTBo «M3marenscTBo

«IIpocsemenune»

METOANYECKHUE MATEPUAJIbBI JIJ151 YUUTEJIA

Mertoanueckoe nocodue k yueOHukam «JIunus XKuzum»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

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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