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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOJX0A0B K (DOPMHUPOBAHMIO COACP)KAHUS y4eOHOTO TMpeaMeTa
«buonorus» cocraBunu: koHuenryansHble nojoxeHuss @I'OC COO o B3auMo00yCI0BIEHHOCTH
Lened, CoACpXKaHus, pe3yJlbTaToB OOydeHHUss U TpeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB, IOJIOXEHHUS 00 OOIMMX LeNsX M NMPUHIUIAX, XapaKTepU3YILUX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpeaHero ooiero oOpasoBanusi B Poccuiickoit denepanuu, a Takke
MIOJIOKEHHS O crierduke OMOJIOTHH, €¢ 3HAYCHUU B MO3HAHUU KUBOW MPHUPOIBHI U 00ECTICUeHUH
CYLIECTBOBaHMS 4YeJoBeuecKkoro odmiectBa. CoriiacHO Ha3BaHHBIM IOJIOXKEHHUSM, OINPEAEICHbI
OCHOBHbBIE (DYHKIIMU IIPOrPaMMBI [10 OUOJIOTUH U €€ CTPYKTYypa.

[Iporpamma no Guosioruu Ja€T MPEACTABICHHE O ENsAX, 00 001Iel cTpareruu o0ydeHus,
BOCIIUTaHUS W pa3BUTHA OOyyarolmMXcs CpeicTBaMu ydeOHoro mpenmera «buosorusy,
ompezenseT o0s3aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpY, paclpelesieHue 10
paszenaM M TeMaM, PEKOMEHJYeMYIO IOCJeI0BaTeIbHOCTh M3y4eHHs] y4eOHOro marepuana c
Y4E€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30oBaTeNIbHOTO Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONUXCsl.

B mporpamMme 1o OHWONOTHH TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (HOpMHUPOBAHHUH
OCHOBHBIX BHJIOB y4€0OHO-TIO3HABATEILHOM NIEATEILHOCTH/ydeOHBIX NEUCTBUI 00yJaIONIUXCS 110
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Owmomormm (10—11 xmaccel, ©a30BBIi ypOBEHb) pealM30BaH MPUHIUI
MPEEeMCTBEHHOCTH B H3y4YeHUHU Ouosoruu, Onaromaps dYeMy B HeW MPOCMaTPUBAETCS
HaIMpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBA3AHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, ILEHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  DKOJIOTUYECKOTO  MBIIUICHUS,
MpPEJICTaBICHU O 3J0pOBOM 00paze KHU3HU U OEpeKHBIM OTHOILIEHHUEM K OKpYXaromieu
npupoiHoit cpene. [ToaTomy Hapsmy ¢ u3ydeHreM oOIeONOIOTHYECKUX TCOPUH, a Tak)Ke 3HAHUM
O CTPOCHHMU J>KUBBIX CHCTEM PAa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MIPOLIECCOB B IIPOrpaMMe 1Mo OMOJIOTUH YAEIECHO BHUMAaHHUE HUCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUM
B TOBCEJHEBHON JKM3HU JJs pEIIeHHs] MPUKIATHBIX 3a/ad, B TOM 4YHUCIE: MPO(UIaKTUKU
HACJIEICTBEHHBIX 3a00JICBaHMI  4YeJIOBEKa, MEAMKO- TEeHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS 3KOJIOTUYECKU 1I€JIeCO00pPa3HOTO TMOBEJEHUS B OKpPY)Kaolleld MPUPOJHOMN cpene,
aHallM3a BIMSHUA XO3SMCTBEHHON [EATENbHOCTH 4YEJIOBEKa Ha COCTOSHUE NPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJIEHHE BHHUMAaHUS K MPHUKIAJHON HANpPaBIEHHOCTH Y4eOHOTO
npenMera «bUONOTHS MPOJUKTOBAHO HEOOXOAMMOCTHIO OOECHeueHUsl YCIOBHUH JUIsl pEelIeHUs
OJIHOM M3 aKTyaJbHBIX 33[a4 MIKOJHHOTO OMOJIOTUYECKOTO0 0Opa30BaHMsl, KOTOpas MPEANOIaracT
dbopmupoBanre y OOy4arOMIMXCS CIIOCOOHOCTH aJaNTUPOBAThCS K HM3MEHEHUSM TUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.
buonorus Ha ypoBHe cpemHero ooOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe mecto. OHa
obecnieunBaeTr GopMUpOBaHHE y OOydalOUIMXCA MPEICTABICHUNM O HAaydyHOW KapTHHE MHpa,
pacmupsieT 1 000011aeT 3HaHUS O KUBOU MPUPOJE, €€ OTIIMUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U OHBOJIOLMH, CO3AaeT YCJIOBHS JUIS: TO3HAHUS 3aKOHOB JKUBOW TMPUPOIBI,
dbopmupoBanusi (PyHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOTO U Oe3omacHoro oOpasa
KU3HU, IKOJIOTHUIECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPUPOJIE U YEJIOBEKY.
Bonpioe 3HaueHuMe OHONOTHS WMEET TaKXKe Ui PEHICHHs BOCIHUTATENBbHBIX U
pa3BHBAIOMINX 3aj]ad CPEJHEro 00IIero o0pa3oBaHus, coluaIn3auu ooydaromuxcs. M3yduenue
Onosorun obecrieunBaeT YCIOBUS TUIst (dhopmupoBaHus WMHTEJUIEKTyalbHBIX,
KOMMYHHKAITHOHHBIX W WH(GOPMAIMOHHBIX HABBIKOB, ICTETHUYECKOW KYIBTYpPBI, CIIOCOOCTBYET
WHTETrpanuy OMOJOTHYECKUX 3HAHWUW C TMPEICTaBICHUSIMH M3 APYTrUX Y4eOHBIX MPEIMETOB, B



YacTHOCTH, (HM3UKH, XUMHHM W Teorpadguu. Ha3BaHHbIE TMOJIOKEHUS O TpeAHA3HAYCHUU
y4eOHOTO TpeaMeTa

«buosiorus» cocTaBWJIM OCHOBY JJIsi OMpPEAENECHUs MOJIX0J0B K OTOOPY M CTPYKTYPUPOBAHUIO
€ro co/Iep>KaHusl, MPEICTaBICHHOTO B IIPOrpaMMe Mo OHOJIOTHH.

OT10op conmepxkanust yaeOHOTO Npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIICH C
MO3UIHNA KYJIBTYpOCOOOPa3HOTO TOAX0Ja, B COOTBETCTBUU C KOTOPHIM OOYYarOIIMECs JOJKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUUMbIC Ui (POPMUPOBaHUS OOIIEH KyIbTYpHI, OMPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE 4YeJIOBEKa B OKPYKAIOUIeH NPUPOJHONW cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KU3HU U MPAKTUYECKOU JesaTebHOCTH. Oco00e MEeCTO B ITOH CHUCTeME 3HAHUI
3aHUMAIOT DJJIEMEHTBHl COJEPXKaHMs, KOTOpble CIyXaT OCHOBOW g  (hopMupoBaHHS
NPEJCTAaBICHU O COBPEMEHHOW eCTeCTBEHHO-HAYYHOH KapTHHE MHpa ¢ I[EHHOCTHBIX
OPHUEHTAIUX JINYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMHA OHOIOTHYECKOTO 00pa30BaHHUS.

CtpykTypHupOBaHHE COJIepkKaHUs y4eOHOro0 MaTepuaia B IporpaMMe o OHOJIOrMH OCYLIECTBIIEHO €
Y4€TOM MPUOPUTETHOTO 3HAUYEHHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOU MPUPOABI, O €€
YPOBHEBOM OpraHHU3alii M 3BOJIONUU. B COOTBETCTBUU € 3TUM B CTPYKType y4eOHOTo mpeamera
«buonorus» BbIENEHBI CIEAYIOIIME cojepxkaTeabHble JUHUM: «buosorus kak Hayka. Metossl
Hay4qHOro no3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusM Kak OHMOJIOTHYECKast
cucrema», «CucremMa M MHOroo0Opazue OpraHM4eckoro MHpay,

«OBOJIONHS KUBOH TPUPOIBD, «IKOCHCTEMBI M TIPUCYIIME MM 3aKOHOMepHOCTW». llenb
u3ydyeHus ydyeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE —

OBJIaJIeHuEe OOy4YaIOUIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHu3aluy >KUBBIX

CHCTEM pa3HOTO paHra M NMpHOOpPETEHHE yYMEHWH HCIIOJIb30BATh ATH 3HAHMS IJISI TPAMOTHBIX

NIEeHCTBUH B OTHOIIEHHWH OOBEKTOB JKMBOM NPHPOIBI M PEIICHHS PA3IMYHBIX >KU3HEHHBIX

pooJIeM.

JlocTikenue nenum u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
o0ecIieunBaeTCs peIICHUEM CIIEIYIOINX 3a/1a4:

OCBOCHHE OOYJAlOUIMMHUCS CHCTEMbl 3HAHHUH O OHOJOTMYECKUX TEOPUAX, YUCHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIIOTE3aX, MPaBHJAX, CIYXKAIIUX OCHOBOH Ui (OPMUPOBAHUS
NPEACTaBICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJax HAy4HOTO MO3HAHWS,
CTPOEHHH, MHOTOO0pa3suu M OCOOCHHOCTSX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHH3aluy,
BBIJIAFOIMXCSI OTKPBITHSIX U COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;

¢dopmMupoBaHHEe y OOYYArOUIMXCS TTO3HABATEIbHBIX, WHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B MPOIIECCE aHANIN3a JaHHBIX O MyTSX Pa3BUTHUS B OMOJIOTUYM HAyYHBIX B3TJISNIOB,
u/Ie ¥ MOJX0I0B K M3YUCHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlNy;

CTaHOBIICHHWE Yy oOy4arommxcs oOmeld KylbTypbl, (QYHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLICHHBATH SBJICHHUS OKPYXKAIOLIETO MHpPA JKUBON MPHUPOIBI Ha
OCHOBaHHHM 3HAHUH U OMBITA, TIOJYYCHHBIX TP U3YYEHHH OMOJIOTHH;

dopmupoBaHHe y OOy4alOUIMXCS YMEHUH WLUIIOCTPUPOBATh 3HAUYEHHE OHOJIOTHYECKHX
3HaHUH B MNPAKTHUYECKOM JEATENbHOCTH 4YeNOBEKA, Pa3BUTUU COBPEMEHHBIX MEAMLIMHCKUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOEKJCHHOCTH B BO3MOXXHOCTM MO3HAaHUS YEJIOBEKOM HMBON IPHPOJIBL,
HE00X0AMMOCTH OepeXHOT0 OTHOLIEHMS K Hell, COOMIOACHUS 3THUECKUX HOPM MPHU MPOBEACHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILIEHHUS YPOBHS 3KOJIOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHHE NPHOOPETEHHBIX 3HAHWN W YMEHUH B MOBCEJHEBHOMN XM3HM JAJISI OLIEHKU
MOCIIE/ICTBUI CBOEH JAEATENbHOCTU IO OTHOIIEHUIO K OKpYXKalled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIIOIEHUE Mep MPO(DUIAKTUKN 3a00I€BaHHMA.

B cucreme cpennero obuiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,



ABIISICTCST 00S3aTENIbHBIM YUEOHBIM MPEAMETOM, BXOJISIIMM B COCTaB MpPEIMETHOW obiactu
«EcTecTBeHHO-HAY4YHBIE IIPEIMETHI.

Jnist u3ydeHus: 6MoIoruu Ha 6a30BOM YPOBHE CpPEIHEro 001Iero 06pa3oBaHus OTBOIUTCS
B 10 xacce — 34 yaca (1 yac B HezeII0).

COJEP/KAHUE OBYYEHMUA 10

KJIACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, (uiocoduel, 3TUKOM, SCTETUKOW W mpaBoM. Pons Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHOM Hay4yHOI KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOM NMPHUPOAbI (HAaOI0IeHUE, SKCIIEPUMEHT, ONUCAaHUE, U3MEpPEHHE,
KJIacCU(UKaIusi, MOJIETMPOBAaHUE, CTaTUCTHUECKass 00paboTKa JaHHbIX).

Jdemoncrpanuun:

[Toptpetsr: Y. lapeun, I'. Mennens, H. K. Konbios, JIx. Yorcon u @. Kpuk. Tabmauier u

cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOIBI.

JlabopaTopHble M IpaKTHYeCKUe padoThI:

[Ipaktnueckas pabora Ne 1. «lcnonb3oBaHue pazIUYHBIX METOJOB MPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMBbI U HX OPraHu3anusi.

JKuBwie cuctembl (OMOCHCTEMBI) KaK TMpeAMET H3ydeHusi Ouosioruu. OTIWYHE KUBBIX
CUCTEM OT HEOPraHWYEeCKOU MPUPOIBI.

CpoiicTBa OwmocucTeM W HX pa3HooOpa3ue. YPOBHHM OpraHU3alMH OHOCHCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJSIIUOHHO-  BHJOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

Jdemoncrpanuu:

Tabnuis! u cxembl: «OCHOBHBIC IPU3HAKY JKU3HI», Y POBHU OpraHU3AIUH KUBON
MIPUPOIBI».

O6opynoBanue: Mmojenb MoJstekyisl JIHK.

Tema 3. XuMu4ecKkuii COCTaB M CTPOEHHE KJIETKH.

XUMUYEeCKUH ~ cocTaB  KJIETKH.  XHUMHUYECKHE  AJIEMEHTHI:  MAaKpOAJIEMEHTHI,
MUKpO3JIeMeHThl. Boia u MuHepaibHbIe BEIecTBa.

OyHKIMM BOJBI M MUHEPATbHBIX BelIecTB B kieTke. [loanep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue 6e1K0B. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnnumeie
Y 3aMEHUMbIE aMUHOKHUCIIOTHl. AMHHOKHUCIIOTHBIN COCTaB. Y POBHH CTPYKTYpbI OEIKOBOMA
MOJIEKYJbI (TIepBUYHAS, BTOPHYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XUMHUECKHE
cBoiicTBa OenkoB. buonorudeckue QyHKIMN OEIKOB.



®epmeHTHI — Ouosioruueckue Katamu3aTopbl. CrTpoeHue (QepMmeHTa: aKTHBHBIH ILIEHTD,
cyoctpatnas  cneuupuunoctb.  Kodepmentsl. Butamuubel.  Otiauuust  (epMEHTOB  OT
HEOPraHUYECKUX KaTaJln3aTopOB.

YrieBoipl: MOHOCAXapH bl (TIII0K03a, pubo3a U 1e30KCHprd03a), Aucaxapusl (caxaposa,
JIaKTO3a) W TOJMcaxapupl (Kpaxmani, TJIMKOTEH, IeJUIiiio3a). buonorudyeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuael: Tpurimuepusl, Gocpoaunuapl, crepouisl. [uapodunpHo- THAPODPOOHBIE
cBoiicTBa. buonornueckue QpyHkuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JIMIHIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCJOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢ynxuuum PHK. Buner PHK. AT®: crtpoenue u
(GyHKIMH.

[uronorusa — Hayka o kiuerke. KinerouHas teopuss — nmpumep B3aMMOJEHUCTBUS HJEH H
(akTOB B HAYYHOM MMO3HAHUU. MeTO/1bl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xupas cuctema. OO1ue nNpu3Haky KIETOK: 3aMKHYyTash Hapy)KHast
MeMOpaHa, moJnekyinsl JIHK kak reneruueckuii anmapar, cuctema CHHTe3a Oerka.

Tunel KkIeTok: syKapuoTH4eckas M Mmpokapuotudeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTrueckoil kinetku. Kierounas crenka O0akrepuil. CTpoeHue 3yKapuoTHUYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHOMN, J)KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKa, TIIMKOKAIHUKC, UX (YHKIUH.
[Inazmatnueckass memOpana, e¢ cBoiictBa W ¢yHkuuu. [lurommasma u €€ OpraHouibl.
OnnomemOpannbie opranouisl kietku: DI1C, anmapar ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoupl KJICTKH: MHUTOXOHIpPHWH, ILIaCTHABL IIpomcxoxaeHne MUTOXOHIPHHM M IUIACTHI.
Bunp! miiactun. HememOpaHHbIe OpraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTP, LEHTPHOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

Anpo — peryasaTopHsIi 1eHTp KieTku. CTpoeHue siapa: sijaepHas 000JI04Ka, KaproIuia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcIOPT BELECTB B KIETKE.

Jdemoncrpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix.

Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

JlnarpamMel: «Pacrpenenenue XMUMHYECKUX JJIEMEHTOB B HEXUBOHU
npuponae», «PacnpeneneHne XuMUYECKUX IIEMEHTOB B KUBOU IIPUPOLE».

Tabmuupel u cxemsl: «llepuonuueckass TabiaMIa XUMUYECKUX 3JIEMEHTOBY,

«CTtpoeHue MoJeKybl Boaby, «bruocunTes 6enka», «CTpoeHHe MOJIEKYJIbI OenKay,
«Crpoenue depmenray, «Hyxiennossie kucnotel. JTHK», «CtpoeHune MoaeKyIbl



AT®», «CtpoeHne 3yKapuOTHUECKON KIETKH», «CTpOeHue >KMBOTHOM KIIETKW,
«CTpoeHHe pacTUTENbHOU KIETKW», «CTpoeHHEe MPOKAPUOTUUECKOU KIIETKUY,
«CTpoeHue sapa KIETKU», «YTIEBObD, «JIumuasn.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOPYIAOBAaHHE /sl MPOBEACHUS HAOIIOACHMUIA,
U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIPEIApaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble U IPaKTHYeCKHEe PadoThI:

Jlaboparopuass pabora Ne 1. «/3ydyeHHe KaTAIUTHYECKON aKTHMBHOCTH (epMeHTOB (Ha
MpuMepe aMuiIa3bl WK KaTajiasbl ).

Jlaboparoprass pabora Ne 2. «M3ydeHHE CTPOCHHS KJICTOK PACTCHHMU, XUBOTHBIX W
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax u uX OMHCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTH KJIETKH.

O6meHn BemiecTB, WM MeTa0OJM3M. AcCUMWISAIMS  (TJIACTUYECKUM OOMEH) U
TUCCUMMIIALIUS (PHEpreTuuecKuii 0OMeH) — JIB€ CTOPOHBI €MHOT0 Ipolecca Mmetadonusma. Ponb
3aKOHOB COXPAHEHHS BEIECTB U YHEPTUU B MIOHUMAHUU META00IM3MA.

Tumnber oOMeHa BemiecTB: aBTOTpO(MHBIH U TeTepoTpodHbii. Pons dhepmenToB B 0OMeHe
BEIIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CeroBas u TeMHOBas (a3bl (orocuHTe3a. Peaknmuu ¢doTocuHTE3A.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emuie. Bimstaue ycinoBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBINIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHH.

XemocuHTe3. XEMOCHHTE3UPYIOIIUE OakTepuu. 3HAYeHHWE XEMOCHHTE3a IS KU3HU Ha
3emute.

OHepreTuyeckuidi oOMEH B  KJIeTKe. PaciieruieHwe  BEmecTB, BBIJCICHHE U
aKKyMYyJUPOBAaHHME SHEPTUU B KJIETKe. DTarbl sHepreruyeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. Kucimopognoe okucieHwe, WIM KiIeToyHoe jApixaHue. OKuciureabHoe
dhochopumpoBanue. DPPEKTUBHOCTh FHEPTETHIECKOTO OOMEHa.

Peakimun matpuunoro cunrte3a. ['enHermueckas wunHopmanms u JIHK. Peanmzanus
reHeTu4YecKor mHpopmaruu B KieTke. [ eHEeTHYeCKUi KOJ M ero CBOMCTBA. TpaHCKpUMIIMS —
MarpuuHbiii cuHTe3 PHK. Tpancnsauus — 6uocunres Oenka. Dtansl Tpanciasaiuu. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3E OerKa.

Hexnerounsie ¢Gopmbl Xu3HH — BUpYChl. Mcrtopust oTkpbiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS W KU3HEHHOTO IMKJIA BUPYCOB. bakrepnodaru. bonesnn
pacTeHMii, JKMBOTHBIX U 4YeEIIOBEKa, BbI3bIBAEMbIe BHUpycamMH. Bupyc umMMyHOaedhuuTa
yenoBeka (BUY) — Bo3Oynutens CIINa.



OOparHas TpaHCKpHIILUS, peBepTaza | uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHUs BUPYCHBIX
3a00JICBaHHH.

JdeMoHcTpanmu:

[Moptpetsr: H. K. Konsros, J. Y. Usanosckuit, K. A. Tumupsizes.

Tabmurer u cxembl: «Tunbl nutanus», «MeTtabomm3m», «MHUTOXOHIPHUS,
«DHepreTuueckuii oOmMen», «Xnoporuact», «Potocunredy, «Crpoenune JJHK,
«CtpoeHue 1 GyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «'eHeTHIeCKUi KOI»,
«Bupyce», «bakrepuodarm», «Ctpoenue u xu3HeHHbIH 1ukn Bupyca CITN/la,
Oakrepuodaray, «Permkamms JJHK».

ObopynoBanue: moaenu-ammmukanuu «Yasoenne JHK u tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue Ki1eTkn», Moensb cTpykrypbl JTHK.

Tema 5. PasMHoOKeHHe M MHANBUIYaJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslil 1uki, WiIM JKU3HEHHBIM LUk kietku. Wutepdasa u muto3. [Ipoueccsl,
npotekamomue B uHTepdaze. Pemnukauus — peaknus marpuuHoro cunresa /IHK. Crtpoenue
XpoMOocOoM. XpOMOCOMHBI HaOOp — KapuOTUI. JIWMIIOMIHBIA M TalUIOMAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. L{uTonornueckre OCHOBBI Pa3MHOXKEHUSI U MHAWBHIYaIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knetku — muto3. Cramum mutosa. [Ipormecchl, mpoucxonsiiye Ha pas3HbIX
cTamusaX MUTO3a. bronornyeckuii CMBICH MHTO34.

[IporpamMmmupyeMast THOEITb KIIETKH — alionTo3.

@dopMBI  pa3MHOXEHHSI OpPraHM3MOB: Oecliojioe W IoJIoBoe. Buapl  Oecrosoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHHUPOBAaHME OPraHW3MOB, €r0 3Hau€HUe IS
CEJIEKIIUH.

[TonoBoe pazMHOKEHUE, €ro OTIINYHS OT OECIIONOTO.

Meiio3. Craguu meio3za. Ilpoueccel, mpoucxonsdimue Ha craausx menosa. [loBenenue
XpoMmocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MeEH03a.

I'amerorenes — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [1070BbIE jKeme3bl:
CEMEHHHUKU M sSU4YHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — TaMeT (crepMaTo30uf,
siflleKiieTka) — crhepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SHULEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (AMOpHOTrEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpyJsIus,
opranorenes. [loctamOproHanbHOE pa3BUTHE. TUIBI TOCTIMOPUOHAIBHOTO PA3BUTHS: MPSAMOE,
HemnpsiMoe (JIMYMHOYHOE). Bimsiaue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBHI3BIBATH BPOXKICHHBIC YPOJICTBA.
Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuM Pa3BUTHSL.

JdeMoHcTpanuu:
Tabmuuer u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «J[BoitHOE OmIIOIOTBOpEHHUE Y
LBETKOBBIX PAacTeHUI», «BeretaTuBHOE pPa3MHOXEHUE DPACTCHUI», «/lenenne KIIETKU

Oakrepuit», «CTpOEHHE TOJOBBIX KIETOKY,

«Ctpoenne xpomocoMely, «Knetounsii nukiny, «Pemmukamus JHK», «Mutosy,
«Meiios», «lIpsamoe u HenpsiMoe pa3BuTHE», «l'amMeTOreHe3 y MIIEKONMUTAIOUIMX U YEIIOBEKA,
«OCHOBHBIE CTaJJUN OHTOI'CHE3a.

OGopynoBaHue: MHKPOCKOM, MUKpormpenapatbl «CrepMaTo30uIbl MIIEKOTUTAIOIIETOY,
«Aineknerka miekonuTaroniero», «KapuokuHes B KJIETKax KoOpelika JyKa», MarHUTHas
Mojenb-anmukanus «Jlenenue kietkn», moaens JJTHK, monens MetadazHoil XxpoMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHEe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOTIpEIIapaTax.

Jlabopatopnass pabora Ne 4. «lM3ydeHuwe CTpOEHHsI TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacjieACTBEHHOCTh H M3MEHYUBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHeTukd. Mcropus pa3BuUTHUS TEHETUKH. PoJib LMTOJIOTMU U
SMOPHOJIOTUH B CTAHOBJICHWU T€HETUKH. BKI1as poCCHIICKUX U 3apyOCKHBIX YUCHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETUKH (TUOPHUIOJIOTUYECKUI, LHUTOT€HEeTHYECKU, MOJEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMMBOJIMKA, UCTOIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUsA  MPU3HAKOB, YycTaHOBJIeHHble [.  Menzaenem.
MonoruOpuaHOe CKpelBaHue. 3aKOH eAMHO00pa3usi THOPUAOB MEepBOTO MokoJieHus. [1paBuio
JOMUHUPOBaHUS. 3aKOH paclleIUIeHHus MpU3HAKoB. l'unore3a uuctorel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JluruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCHMOTO  HACIEIOBAHUS  IPHU3HAKOB.
[{uToreneTnueckre OCHOBBI JUTHOPUAHOTO CKpEIIMBaHHS. AHATU3UPYIOLIEe CKpEIIMBaHUE.
Hcnonp30Banne aHAU3UPYIOIIETO CKPEIIMBAHUS [T ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cluemieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHaSI TCOpHA HACIICACTBCHHOCTH. I'enetnyeckue KapThl.



I'enernka nosa. XpoMOCOMHOE OINpEAEIEHUE 110J1a. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omoramerHele M rereporaMmeTHble opraHu3Mmbl. HacinenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3menunBoCcTh. Buibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HaclleCTBEHHast. PoJib cpenbl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTH. XapaKTEPUCTHKAa MOJIUGPUKAIMOHHON H3MEHYHBOCTH.
Baprannonnslii psan 1 BapuanmonHas kpusas. Hopma peakuun npusnaka. KosmmuecTBeHHbBIE H
Ka4deCTBEHHBIC TIPU3HAKU U X HOpMa peakiuu. CBOHCTBa MOIU(PUKAITMOHHON H3MEHYNBOCTH.

HacnexcTBenHast, WM T€HOTUITUYECKAs,, U3MEHYNBOCTh. KOMOWHATHBHAS M3MEHYHBOCTD.
Meiio3 ¥ MO0NOBOM mpolecc — OCHOBa KOMOMHATMBHOM M3MEHUYMBOCTH. MyTalMoHHAs
n3MeHUuBOCTh. Kiaccudukanuss Myrauuid: TE€HHbIE, XPOMOCOMHBIE, IeHOoMHble. YactoTa H
MPUYMHBI MyTaluil. MyTtarenHble ¢akTopbl. 3aKOH FOMOJIOIMYECKUX PSJIOB B HACIEACTBEHHOMN
n3MenunBocty H. . BaBuiiosa.

BHesiepHas HacneACTBEHHOCTh U U3MEHYMBOCTb.

I'eneruka uenoBeka. Kapuortun uyenoBeka. OCHOBHbIE METOJbl TE€HETHKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, I[MTOTCHETHYECKUN, OHOXUMUYECKUM, MOJIEKYJISIPHO-
reHetudeckuid. COBpEMEHHOE OIpEACNICHHEe TE€HOTUIIA: ITOJHOT€HOMHOE CEKBEHUPOBAHME,
T€HOTHIUPOBaHKWE, B TOM uucie ¢ nomomibio [1[P-ananm3a. HacnencrBeHHsie 3abosieBaHMs
YyeloBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HACJIEJACTBEHHOW IPeApacrnoio’KeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaTuueckue U TeHepaTHBHble MyTalui. CTBOJIOBBIE KIIETKH.
[IpuHnMnIB 310poBOro oOpas3a *KU3HU, AUATHOCTUKU, MPO(PUIAKTUKUA U JIEYEHHUS] T€HETHYECKUX
Oone3Hell. MeaMKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
MPeIOTBPAILEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBunos.

Tabmuipr u cxembl: «MOHOTHOPUAHOE CKPEUIMBAHUE M €r0 LIUTOT€HETHYECKas OCHOBAY,
«3aKOH pPACILEIJICHUS U €r0 LHUTOTE€HETHYECKasi OCHOBAY, «3akoH YUCTOTHI ramer»,
«duruOpunHoe  CKpelMBaHUE,

«lduTonornyeckue OCHOBBI JTUTHOPHIHOTO CKpEIIMBaHU, «Metiosy,
«B3aumMoneiicTBue aJlJIEIbHBIX ~ T'€HOBY, «['eHeTnueckue KapTbl pacTeHui,
JKUBOTHBIX M 4eJOBEeKay, «['eHeThka 1moJia», «3aKOHOMEPHOCTH HACIEIOBAHUs, CIECIUICHHOTO C
nmojom», «KapruoTumnsl yemoBeka U KUBOTHBIX», «Buasl usMeHUHBOCTHY, «MoaudukarmonHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc- ¢axtopay, «l'eHeTuka rpynn KpoBu», «MyTannoHHas
H3MEHYHNBOCTEY.

O6opynoBanue: Moienu-anuiMkanuu «MoHOruOpuaHOE cKpermBanuey, «HenomHoe

JTOMHHHpOBaHUEY, «lurubpumHoe ckpenmBanuey, «llepekpect



XpPOMOCOM, MHKPOCKOII M MHKpOIpenapar «Apozoduna (HOpMa, MyTaluu
(OpMBI KPBUTBEB U OKPACKH Tea), repoapuil «I opox moceBHOM».

JlabopaTopHble U IpaKTHYeCKHE PadoThI:

JlaboparopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPHIHOTO U JTUTHOPHIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3ydeHre MOAU(PUKAITMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsAJa U BApUALIMOHHON KPUBON».

JlaGopatopnasi pabota Ne 7. «AHanu3 MyTanuii y Apo30(uiIsl Ha TOTOBBIX
MHKpOTIpenaparax.

[IpakTuyeckas padora Ne 2. «CocraBieHue U aHaIU3  POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexnusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHU.

Cenekuus Kak Hayka U Tpoliecc. 3apokJAeHHE CEeIeKIUu U JoMecTukanus. Yuenne H. U.
BaBunoBa 0 MeHTpax MPOUCXOKACHUS M MHOTO00pa3usi KyJbTYpHBIX pacTeHui. LIeHTpbl
MPOUCXOKACHUS JOMAIHUX KHUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIC METOJBI CENEeKIIMH. MacCOBBIM M MHAUBUAYATHHBI OTOOPHI B CEJIEKIIMH
pacTeHud U KUBOTHBIX. OlleHKa dKCTEphepa. BIM3KOpOICTBEHHOE CKpelMBaHHE — WHOPHUIMHT.
Uucras nuuua. CkpenuBaHue 4YHCTBHIX JuHUN. [eteposmc, wimm rulOpuaHas cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuawHr. OtnaincHHas TuOpuau3anus W e¢ YCIEeXH.
HckyccTBEeHHBI MyTareHe3 W TOJIy4eHUE MOJIMIUIOWIOB. JIOCTHIKEHUS CEJIEKIWHU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosnorus kak oOTpacib TPOU3BOJACTBA. ['€HHAs HMHXXEHEpHUsA. OTalbl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrenneix opranm3moB. Kiertounas wmxenepus. Kietounbie
KYyJIbTypbl. MUKPOKIOHAJIBHOE pa3MHOKEHUE pacTeHnid. KiloHnpoBaHue BbICOKOIPOIYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHW3MOB. OKOJOTHYECKHE M ITHYeckue mpobiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTparuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. 1. Kapneuenko, M. @. NBaHOB.

Tabmuipel u cxembl: kapra «LleHTpbI MPOMCXOXICHUS M MHOTOOOpa3usi KyJIbTYPHBIX
pactenuit», «llopoabl noMalIHUX KUBOTHBIX», «COopTa KYJbTYPHBIX pacTeHUi», «OTaaiecHHAs
rubpuamzamnusy, «Padotsl akagemuka M. @. MiBanoBay,

«[Honmumnonnus», «OO0beKTbl OMOTEXHOJIOTUNY», «KIeTouHble KyAbTYphl M KIOHHPOBAHHEY,
«KoHCTpynpoBaHue U NEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsSHKH IJIOJI0OB U KOPHEIUIOJAOB AMKUX (OPM U KyIbTYPHBIX COPTOB

pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTEHUS.

JlaGopaTopHble U IpaKTH4YecKHe padoThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHIXKEHUS CEJICKIMU PACTeHHUU M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOMCIHBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

[IpoucxoxaeHue  OT  HECHEUMATM3UPOBAHHBIX  TMPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paualus.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITIPOI'PAMMEBI 110 BHOJIOTMM HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COQO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeIHEro 00mero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHHUS IpeaMera «buosiorus» BbIIEICHbI
CIICIYIOIIAE  COCTABJISIIOIINAG. OCO3HAHWE OOYYAIOIIMMHUCS  POCCHMCKOW  Tpa)JTaHCKOU
UJICHTHYHOCTH — TOTOBHOCTH K CAaMOpPAa3BHUTHIO, CAMOCTOSITCIILHOCTH W CaMOOIIPEIICICHHUIO,
HaJIM4Yue MOTHBAIIUN K 06y‘I€HI/IIO 6I/IOJ'IOFI/II/I, IICJ'IGHaHpaBJ'ICHHOC paSBI/ITI/Ie BHy’[‘peHHI/Ix
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMHA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaroIMXCsS PYKOBOACTBOBATHCS B
CBOGI\/JI ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBEIMHU YCTaHOBKaMI/I, HpI/ICYHII/IMI/I CUCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAIWYUE OSKOJOTUYECKOTO TMPABOCO3HAHMS, CIHOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB JKN3HCHHBIC ITJIAHBI.

.HI/I‘-IHOCTHI)IG pesyanaTBI OCBOCHUA npe)IMeTa «BI/IOJ’IOFI/ISI)) JOCTHUTI'akOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II 158 BOCHI/ITaTeJIBHOfI JCATCIIBHOCTH B COOTBECTCTBHUU C TpaHI/IHI/IOHHBIMI/I pOCCHﬁCKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO- HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHSITI)IMI/I B
o01ecTBe TpaBUWIaMU W HOPMaMHU TOBEICHUS M CIIOCOOCTBYIOT TpOIleccaM CaMOTIO3HAHUSA,
CaMOBOCITUTAHUS M CaMOPA3BUTHsI, PA3BUTHUS BHYTPEHHEW MO3WMIMHM JIMYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K 3aKOHY M TPABOTMOPSIKY, YETOBEKY TPyla U CTaplieMy MOKOJICHHIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHONIICHWS K  KyJIbTYpHOMY  HACICAUIO W TPAJULHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JImgHOCTHBIE pe3yabTaThl OCBOCHHs Y4eOHOTO mpeameTa «buosiorusy MoJKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalONIUXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIMHA, IMO3UTHBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO  OOIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIBITa M OIBITA JEATEILHOCTH B IPOIECCE peaTu3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaanckoro BocnuTaHus:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOydYaromerocss Kak aKTUBHOTO H

OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEW, YBa)KEHHE 3aKOHA U
MIPaBONOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
peneHny yueOHBIX U MO3HABATEIbHBIX 33/a4, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPEICNIATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSIICHITD €€;

YMEHHE  YYUTBIBATh B  CBOMX JICHCTBUSAX  HEOOXOJMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICUCTBHS JIFOACH C Pa3HBIMHU YOKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSMHU U COLIMATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENBHBIX W HCCIEAOBATENbCKAX 33/1a4, YBAXKHUTEIBHOTO OTHOIICHHS K MHEHHUIO
OTIITOHEHTOB MPH 0OCYKJIEHUH CITOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TOTOBHOCTH K TYMaHUTAPHOU W BOJIOHTEPCKOMU JIESITEILHOCTH;

2) naTpHOTHYECKOT0 BOCIHTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKONW MIECHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepel PoauHON, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJAbTYpY, MPOILIOE M HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPHUPOJHOMY HAclIeAUI0 M MaMATHUKAM IPUPOJIBI,
noctxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUNCKUX YYCHBIX B CTAHOBJIIEHHE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3Ha4€HUs1 OMOJIOTHU B IO3HAHUM 3aKOHOB MTPHUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

ujeiHast yoe:K ICHHOCTb, TOTOBHOCTh K CIIY’K€HHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE JyXOBHBIX IICHHOCTEH POCCHMCKOTO Hapoaa, CPOPMUPOBAHHOCTH

HPaBCTBEHHOT'O CO3HAHMUSI, ITUUECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CHUTYAIMIO M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

0CO3HAHUE JJUYHOTO BKJIA/Ia B TOCTPOSCHUE YCTOMYMBOTO Oy TyIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTEISIM, CO3JaHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUA IEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU C TPATULUSIMHU HAPOJOB
Poccuu;

4) 3¢TeTnyecKoro BOCHMTAHMS:
3CTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYAsh SCTETHKY ObITA, HAYMHOTO U TEXHMYECKOTO
TBOPYECTBA, CIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIECHHUI;



IIOHHMMAaHUEC 5MOIIMOHAJIBHOI'O BOSI[GP'ICTBPISI JKHBOI npupoabl 1 e¢ OCHHOCTHU, T'OTOBHOCTb
K CaMOBBIPpaXXCHUIO B PA3HBIX BHUIAAX HCKYCCTBA, CTPEMIJICHUC

MPOSABJIATE KAa4YCCTBA TBOp‘-IGCKOfI JIMYHOCTH,

5) ¢usuueckoro BocnMTaHus, (OPMHMPOBAHHS  KYJILTYPbl  3/0POBbS W
IMOLHOHAJIBHOIO 0J1ar0NOIyYHs:

MOHMMAaHUE U peaau3anus 370poBoro u 0e3omacHoro o0pasa KU3HH (310pOBOE MUTAHMUE,
COOIIIO/ICHNE TUTUEHUYECKUX MPaBWII M HOPM, COAJTAaHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
perynsipHasi (u3MuUecKas aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH NpPaBWJI HWHIAUBUAYAJBHOIO UM KOJUJIEKTUBHOIO 0O€3011acHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPUATUS BPEIHBIX NpPHUBBIYEK (YHNOTPEOJIEHUS aJIKOTOJId,
HapKOTHUKOB, KYpeHUs);

6) TpyaoBOro BocIUTAHMS:

TOTOBHOCTh K TPYyIy, OCO3HAHUE IIEHHOCTH MAaCTEpPCTBA, TPYIOJTIOOME; TOTOBHOCTh K

AKTUBHOM JIESITEIbHOCTH TEXHOJIOTUYECKOW W COIMATbHOU
HaIpaBJIEHHOCTH, CMOCOOHOCTh MHHUIIMUPOBATh, IJIAHUPOBATH W CAMOCTOSITEILHO BBHITIOJHSTH
TaKyIo JESITeIIbHOCTD;

HWHTEpEeC K pasnuyHbiM cdepam NpodecCHOHATBHONW NEATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD Oymymien mpodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTHh K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSKEHUH BCeH
KU3HU;

7) 5K0JIOrMYeCcKOro BOCTIMTAHHS:

HKOJIOTUYECKHU IIeJIecO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHUE YPOBHSI DKOJOTHMUYECKOW KYJIBTYpBI: MPUOOPETEHUE OIBITAa IUIAHWPOBAHUS
MOCTYITKOB U OIIEHKH WX BO3MOJKHBIX ITOCIICACTBUI ISl OKPYXKAIOIICH CPEIbl;

0CO3HaHHE TJI00AITBHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIeM U IyTeH X PELICHUS;

CIOCOOHOCTh HCIIOJIb30BaTh MPHOOpPETaEMbIC MIPH U3YYCHUH OMOJIOTMU 3HAHUS U YMEHUS
IpH PEUICHUU TMPOOJIEM, CBS3aHHBIX C PalMOHAIBHBIM MPHUPOJONOIB30BaHUEM (COONIOICHHE
MPaBHUJI TMOBENCHUS B TPUPOJC, HANPABICHHBIX Ha COXPAHECHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHOChEpPHI);



AKTUBHOE HEINPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE MPOTHO3UPOBATH HEOIArOMPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJU4ue PA3BUTOTO DSKOJOTMYECKOIO MBIIUICHHS, SKOJOTMYECKOW KyJIbTYpbI, OIIbITa
JEATENBbHOCTH  JKOJIOTHUYECKOW HAIpPaBJICHHOCTH, YMEHUsA PYKOBOJCTBOBATbCS WMHM B
[I03HABATEIbHOM, KOMMYHMKATHBHOM M COLHMAJIBLHOM IPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON JIEATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH;

8) meHHOCTH HAYYHOIrO NO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd U OONICCTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3IKOBOM M UATATEIHCKON KYJIBTYPHI KaK CpPEICTBA B3aUMOCHCTBUS
MEXTy JIIOJIbMH U TIO3HAHUSI MUPA;

MOHMMaHHe creuu@uky OUOJIOTUM KaK HayKd, OCO3HaHHS €€ poJid B (POPMHUPOBAHUU
paIlMOHAIBFHOTO HAYYHOTO MBIIIUICHHS, CO3/IAHUU 1IEJIOCTHOTO MPECTaBIECHUS 00 OKpYKaIoIeM
MHpe KaK O €IWHCTBE WPHUPOJIBI, UeIOBEKa W OOINECTBA, B TIO3HAHUH TPHUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHs MMPUPOTHOTO PABHOBECHS,

yOSXXJICHHOCTh B 3HAYUMOCTH OHMOJIOTUU JJII COBPEMEHHOW IHBHIIM3AIMHU: OOECTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX
periaTh pecypcHbIe MPOOJIEMbl Pa3BUTHS YEIOBEYECTBA, TIOMCKA MyTEeH BBIXOAA U3 TIIOOATBHBIX
AKOJIOTUYECKHUX MPOOJIeM U 00eCTIedeHHS Mepex0/ia K YCTOMUYNBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B IMOJyY€HUU OMOJOTMYECKHX 3HAHWM B LENSIX MOBBILICHUS OOIIeH
KYJIbTYpPbl, €CT€CTBEHHO-HAYYHONW TPAMOTHOCTH, KaK COCTaBHOM wyacTH (PyHKIMOHAIBbHOM
TPaMOTHOCTH 0Oy4JaroImuXxcs, PopMHUPYyEeMO MPH U3YICHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TO3HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydaeMmble 3HAHUS JJIs aHaiuu3a M OOBSCHEHHUS SIBICHUUN
OKPY)KAIOIIEr0 MHUpPa M MPOUCXOJANIMX B HEM H3MEHEHUH, yMEHHE JenaThb 00OCHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAYYHbIX (DaKTOB U HMMEIOIIMXCS JaHHBIX C LEJIbI0 MOJIyYeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCMOJIb30BaTh OMOJIOTMYECKHE 3HAHHS JJIs pelieHus
po0JieM B pealIbHbIX KU3HEHHBIX CUTYaLIHUSIX;

OCO3HAHHE IICHHOCTU HAayYHOH NEATENIbHOCTH, TOTOBHOCTh OCYILECTBJISATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITeIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HCIIPEPLIBHOMY o6pa30BaHmo u caM006pa30BaHmo, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAaHHUH 10 OMOJIOTUH B COOTBETCTBUH C )KU3HEHHBIMHU HOTpe6HOCT${MI/I.



METANPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3yIbTaThl OCBOSHUS YIeOHOTO MpeaMeTa « bHoJIoTHs BKIIOYAIOT:
3HAYUMBIC I (POPMHUPOBAHKS MHUPOBO33PEHHUS O0YIAFOIIUXCS MEKTUCITUTUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYIHBIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYIHON KapTHHBI MHpa
U cneruuKy METOI0B MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, SJHEPTHUS,
SIBJICHUE, TIPOTIECC, CUCTEMa, HAyYHBIN (DaKT, MPUHIIUII, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIICIOBAHKE, HAOIIOICHIE, H3MEPEHUE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCATbHBIE
yaeOHbIC NeHCTBUS (T0O3HABATEIbHBIC, KOMMYHUKATUBHEIE, PETYISTUBHBIC), 00CCIICUHBAIOIIHEC
dhopmupoBanue GyHKITHOHATHHOM IPAMOTHOCTH U COIIMAIIBHOM KOMITETCHIIMH 00y4aronnuxcs,
CrIOCOOHOCTH 00YUaIOIIUXCS HCTIOIH30BaTh OCBOSHHBIC MEXK IUCIIUTIITHHAPHBIE,
MHPOBO33PECHUYECKUE 3HAHUS ¥ YHUBEPCATbHBIC yueOHBIE JICHCTBHS B MO3HABATEIIHHON U
COLIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPAMMBI CPEIHETO OO0IIero oOpa3oBaHMS
JOJIKHBI OTPAXKATh:

OBnajieHHe YHMBEPCAJTbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBHSIMM:

1) 6azoBbIe ToruyecKue AeiicTBHUS:

CaMOCTOSITSIIBHO  (DOPMYJIMPOBATh M aKTyadHU3WPOBATh MPOOJIEMy, paccMaTpHUBaTh e¢
BCECTOPOHHE;

WCIIOJIb30BAaTh TIPU OCBOCHUM 3HAHWW TPUEMBI JIOTHYECKOTO MEBIIUICHUS (aHaIH3a,
CUHTE3a, CpaBHEHHS, Kiaccudukanuu, oO0O0OIIeHUs), PaCKpPhIBATh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHITUSIMH);

OTIPEIeNIATh LEJIN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUH HX JOCTHXKECHHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHOJOTUYECKHE MOHATHS Uil OObACHEHUS (DAKTOB U SBJICHUM KHUBOMU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pACCYKIeHHs (MHIYKTUBHBIC, JACIyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU UM MPOTUBOPEUUS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MO/JCIIBHBIC CPEACTBA I IPCACTABICHUA CYLIECCTBCHHBIX CBs3E U
OTHOIIICHUH B N3y4aCMbIX OHOJIOTHYECKHX 06’beKTaX, a TaKKe HpOTI/IBOPC‘II/Iﬁ pasHoro poaa,
BBISIBJICHHBIX B Pa3JIMYHbIX I/IH(i)OpMaLII/IOHHLIX HCTOYHHKAX,
p33pa6aTLIBaTB IJIaH PCHICHUA HpO6HeMBI C y‘léTOM aHaJIn3a MMCIOIIIUXCA
MaTCpHUaJIbHBIX U HEMATCPHUAJIIbHBIX PECYPCOB;
BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATH COOTBCTCTBUC PEIYJILTATOB LICJIAM,
OLCHUBATL PUCKH HOCJ'IGI[CTBHIZ JCATCIIBHOCTH,
KOOPAMHUPOBATDL U BLIINIOJIHATD pa60Ty B YCJIOBUAX PCAJIBHOT'O, BUPTYAJILHOTI'O U
KOM6I/IHI/IpOBaHHOFO B3aHMOﬂeﬁCTBHH;

Pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCILICHUU JKU3HCHHBIX Hp06J'IeM.



2) 6a30BbIe HCCIeI0BATeIbCKHE TelCTBHS:

BJIAJICTh HABBIKAMU Y4E€OHO-UCCIEIOBATEIBCKOW M MPOCKTHOM JESITEIbHOCTH, HAaBBIKAMH
pasperieHus mpoOiIeM, CIoCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIILHOMY HMOMCKY METOJOB
peuieHus NpakTUYECKUX 3aa4, IPUMEHEHHIO PA3JINYHBIX METO0B [O3HAHU;

HCIIOJIb30BATh PA3JIMYHBIE BHUJBI JEATEIBHOCTH II0 IIOJYYEHHIO HOBOIO 3HAHHUS, €r0
MHTEPIpETalny, MPeoOpa3oBaHUIO M MPUMEHEHHIO B YUYEOHBIX CUTYallMsiX, B TOM YHCIE MpU
CO3/IaHUM Y4EOHBIX M COIHMATIBHBIX IPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHSATUSAMH M METOJIaMU;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIE 33Jadd B OOpa30BATENBHOU NESATEIHLHOCTH U
YKU3HEHHBIX CUTYaIIHSIX;

BBISIBJIAT TIPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/ady, BbIJBUTaTh
TUIOTE3Y €€ pEelIeHUs, HaxXOOUTh AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJICHUH,
3a/1aBaTh NapaAMETPHl U KPUTEPHUH PELICHUS;

AHAJIM3UPOBATh IIOJYYECHHBIE B XOJ€ pEUICHUS 3aJaud pe3ylnbTaTbl, KPUTHUYECKH
OLIEHUBATH HX JI0CTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OILIEHKY HOBBIM CHUTYyallMsIM, OLIEHMBAaTh MPHOOPETCHHBIH OMBIT; OCYIIECTBISATH

L[eJIeHaNpaBJIeHHbI MOMCK TEepEeHOCca CPEICTB U CIIOCOOOB

JeMCTBUS B IPO(PECCHOHABHYIO CPELY;

YMETh NEPEHOCUTH 3HAHHWA B IMO3HABATCIBHYIO U MPAKTHYCCKYIO oOmacTn
KHU3HEACATCIBHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00nacTei;

BBIJIBUTaTh HOBBIE HJEH, MpeAsiaraTb OpUTHHAIbHBIE MOAXObl U PELICHUS, CTABUTH
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMAIHH (TEKCTE y4eOHOTO MOCOOus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBAPSX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax IaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH



MHPOPMALIMIO PA3TMYHBIX BUAOB U (OpPM TpencTaBieHUS, KPUTHUYECKH OLIEHHBATh €¢
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

(dbopMynHpoBaTh 3aMpochl U NPUMEHSTH PA3JIMUHBIE METOJbl NpPU TOUCKE H OTOOpe
Ounonorndeckoit HHGopMaIuu, HeOOXOIUMOM ISl BBITIOJIHEHUS yIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJB30BAHUSA WH(POPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEACTaBICHUS OHOIOTUYECKON
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KAaueCTBE CpeACTBa Mpu paboTe ¢ OHOJIOTHYECKOU
uHbOpManKel: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MaTeMaTWYeCKHe 3HAKH M CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh U MpPeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIQJIETh HAaBBIKAMHM pPACIO3HABAHMA M 3allUThl WHGpOpMaImu, HWHOOPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBnajieHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax KU3HH, aKTHBHO y4acTBOBATh B JMAJIOTE
WIH JUCKYCCHU TI0 CYIIECTBY OOCYXJaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIMPOCHI, BBICKA3HIBAThH
CYXKIIEHVWs] OTHOCHUTEJIGHO BBITIOJNHEHUS TIpeIylaraeMoil 3aJadyd, YYWUTBIBATH WHTEPECHl W
COTJIACOBAHHOCTH TIO3UIINH JIPYTUX YYACTHUKOB JHMAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIC CpEACTBA OOMIEHHS, TOHWUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYallui, YMETh cMIr4aTh KOHQIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU crioco0aMu OOIIEHHS M B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUs
JOPYTUX JIIOJIeH, MPOSBIATh YBOKUTEIHHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOU (popme
(bopMynupOBaTh CBOU BO3PAKEHUS;

pPa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAs 1eATebHOCTD:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUIYAIbHOW pabOThl MpH
pelieHny OMOJOruYeckor mpoobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOJICHCTBUS MPU pEeUICHUH yueOHOM 3a/1auu;

BBHIOMpATh TEMATHKy M METOJbI COBMECTHBIX IEHCTBUI C y4eTOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;



IIPUHUMATh LE€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTH M KOOPAMHHMPOBATH
JNEUCTBUS IO €€ JOCTM)KEHMIO: COCTaBIIATh IJIaH JCWCTBMH, pAcHpeNesiTh POJIA C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOTO YYaCTHHKA KOMaHJbI B OOLINI pe3yiabTar
10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACH C IO3WULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B PA3JIM4YHBIX CHUTYyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OgiajieHne yHHBePCAIbHBIMU PeryJIsTHBHBIMH e CTBUAMM:

1) camoopranusamus:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHUSA JJIs BBIABICHHS NOpoOJeM M HX pelIeHHs B
KU3HEHHBIX U Y4eOHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU LIE€E€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U TMOCTYNKaX MO OTHOIIEHUIO K >KUBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIbHYIO JIEATENBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYITHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BATEIBHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITENIBHO COCTABJISITh ITUIAH PELIEHUs! MPoOIeMbl C YYETOM UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;
paciupsTh paMKu y4eOHOTo MpeIMeTa Ha OCHOBE JINYHBIX MPEINOYTCHUH;
JieNlaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;
OIICHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO ITUPOKOUW APYAMIIMN B Pa3HBIX 00JACTAX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTh ONEHKY HOBBIM CHTYAIIUAM, BHOCHTH KOPPEKTHBBI B JEATETBHOCTb, OICHHBATH
COOTBETCTBHE PE3y/bTATOB LEJAM;

BJIaJIeTh HABBIKAMH TO3HABATENBHON pedekCHH Kak OCO3HAHMS COBEPIIAEMBIX JIeHCTBHI
¥ MBICTUTENBHBIX POLIECCOB, MX PE3yIbTATOB M OCHOBAHMH, MCTIOJIBb30BATh MPUEMBI pehiIeKCHH
JUTS OLIEHKH CHTYAIUH, BEIGOPA BEPHOTO PEITEHNS;

YMeTh OIIEHMBATH PUCKH H CBOEBPEMEHHO IIPMHUMATH PELICHHS MO X CHIKEHHIO;



IIpUHUMaTb ~ MOTMBBI M ApPryMEHThl  JAPYTHX IIpM  aHaIW3€  pPE3yJbTaTOB
NEATEIHOCTH;

3) npunsiTHe cedst U APYrUX:

MPUHUMATH ce0s1, TOHUMAs CBOM HEJJOCTATKH M JJOCTOUHCTBA;

IpUHUMAaThb ~ MOTUBBl M apryMeHTbl  Jpyrux T[pU aHadu3e  pe3yJbTaToB
NeSITENbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU IPYTOro YEI0BEKa.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmerHbie pe3ynpTaThl ocBoeHUs nporpaMMbl COO no Ouosioruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue i yueOHoro npenmera «buosorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPIpETAlMud W MpPeoOpa3oBaHUIO 3HAHUM, BUIbI
JESITeIbHOCTH MO MOJYYEHHIO HOBOTO 3HAHHS M MPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX Y4eOHBIX
CUTyallsiX, a TakKXe B pEaJbHBIX >KU3HEHHBIX CHUTYallUsiX, CBS3aHHbIX ¢ Owuoznorueil. B
MporpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00y4eHusI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHsS ydeOHoro mpenmera «buonorus» 6 10 kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTe U POJM OUOJIOTMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO- Hay4yHOM KapTHHBI MUpa U
Hay4HOT'O MUPOBO33PEHHUs, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUCHBIX-OMOJIOTOB B Pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEp:KaHUE OMOJOIMUYECKMX TEPMUHOB U MOHATHUMN: )KU3Hb, KIETKA,
opranusM, Meraboym3M (0OOMEH BEHIECTB H  TPEBpAIlCHHE JHEPTHH), TOMEOCTa3
(camoperynsuus), ypOBHEBas OpraHU3allUsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJICHHE
(penpoaykuus), HACIEACTBEHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTMYECKUE TEeOpUU (KJIEeTOYHas, XPOMOCOMHas, MYyTallMOHHas,
LIEHTpaJbHasl JIOTMa MOJICKYJIsipHO#M Omosorun), 3akoubel (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpa3us ¥ IPOUCXOKIEHUS KyIbTypHbIX pacTeHuil H. U.
BaBuiosa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOTO MO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpOLIECCOB M SBJIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOIMYECKOIro
HKCIIEPUMEHTA, BBIJIBUKEHUE T'MIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHUE MOIY4YEHHbIX



pe3yIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATHHA, TEOPUN U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIBI
Ha OCHOBAHUM TOJIyYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC MPH3HAKH BUPYCOB, KJIETOK MPOKAPHOT M J3YKapHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
MIPEBpAILEHUs] PHEPTUM B KIJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M IHEPTeTHUECKOTO0 OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OTUIOJIOTBOPEHUS, Pa3MHOKECHUS, HHIUBUAYATIHHOTO Pa3BUTHA
opranusma (OHTOT€HE3);

yYMEHHUE MPUMEHSTh NOJTyYEeHHBIC 3HAHUSA Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JJIs1 IPUHSATHS MPAKTUICCKUX PEIICHUN B TIOBCEIHEBHOMN KHU3HU C IEIBI0 00eCIICYCHHUS
0€30MaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOUIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TIOBEJICHHSI B OKPYKAIOLIEH TNPUPOJHONW cpeae, MOHMMaHUEe HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOW OMOJOTMH M OMOTEXHOJIOTHUH Ui PallMOHAIBHOTO
MIPUPO/IOTIONIE30BAHUS;

YMEHHE pelIaTh 5SJeMEHTapHbIE TEeHETHYECKHE 3aJadyd Ha MOHO- W JUTHOPUIHOE
CKpEIIMBaHKE, CICTIJICHHOE HACIIEI0BaHUE, COCTABIISITh CXEMbl MOHOTHOPHIHOTO CKPEIIHBAHUS
IUTSL TIpeICKa3aHusl HAClIeI0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpPHBIE U MPaKTUYECKHe padoThl, COOMIONATh MpaBUia MPH
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KpPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh WHPOPMANNIO OHUOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAONIYIO TICEBJAOHAYYHbIC 3HAHUS W3 PAa3IMYHBIX HMCTOYHHKOB (CpelCcTBa
MaccoBO# MH(pOpMAINH, HAyIHO-TIOMY/ISIPHBIC MaTEPUANbI), STHUYECKUE aCTIeKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIC COOOIICHHS, 00001as
OMOJIOTHMYECKYI0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmapat OHOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUI O MECTe U POJU OUOJIOTMH B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO- Hay4yHOUW KapTHHBI MUpa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUMCKUX U 3apyOeKHBIX YUCHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHME pacKpbIBaTh COJIEp)KaHHE OWMOJOTMYECKUX TEPMHHOB M TMOHATHI:  BHI,
NOMyJsilusl,  TeHO(OHJA,  SBOJIONUS,  JBWKYIIHME  CHWiIbl  ((akTOpbl)  HBOJIIOLIMH,
MPUCTIIOCOOIEHHOCTh OPraHMW3MOB, BUI000pa30BaHUE, SKOJOTHUYECKHe (HaKTOPBI,



9KOCHUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIyLIEHTHI, LI MTUTaHUs, SKOJOTHYECKas MUPaMH/Ia,
ouoreoreHo3, ouocdepa;

yMEHHE W}3/ararb Ouosnorndeckue Teopun (3BonronmoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKasl TEOPHs SBOJIOLNN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxojactsa K. M.
bapa, uepenoBanus rinaBHbIX HampaBieHui u myTtei aBosrouuu A. H. CeBeproBa, yueHus o
ouoctepe B. . BepHajickoro), onpenesiTh rpaHUIlbl KX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIIaJIETh METOJAaMH HAyYHOTO TMO3HAHWS B OMOJIOTMH: HAOIIOJCHUE W OIMHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SBJIEHUH, OpraHu3auus M MPOBEICHHE OMOJIOIMYECKOIO
SKCIIEPUMEHTA, BBIJIBHDKCHHE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOJYyYEHHBIX PE3yIbTAaTOB, HCIOJIb30BAHHBIX HAYUYHBIX TOHSITHH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICIATH CYIIECTBEHHBIC NMPU3HAKUA CTPOEHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTI€OLEHO30B U 3SKOCHUCTEM,
OCOOEHHOCTH  IPOLIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHus, MPUCIOCOOICHHOCTH OPraHU3MOB, JEUCTBHS 3KOJIOTMYECKUX (DaKTOpOB Ha
OpraHM3MBbl, IEPEHOCa BEIIECTB U NMOTOKA YHEPTUH B HKOCHCTEMAaX, aHTPOTIOT€HHBIX U3MEHEHUI
B 9KOCHCTEMAaxX CBOEW MECTHOCTH, KPyroBOPOTa BELIECTB M OMOTr€OXMMHYECKHX IMKJIOB B
ounocdepe;

yMEHHE TPUMEHSThH MOJYyYEHHBIC 3HAHUS NI OOBSICHEHUSI OMOJIOTHYECKUX IMPOIIECCOB U
SIBJICHUH, JJIs IPUHSATHS MPAKTHYECKUX PEIIEHUH B MIOBCETHEBHOM KU3HU C IEJIhI0 00eCTIeUeHUS
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 37I0POBbSl OKPYXKAIOUIUX JIOACH, COOMIOJEHUS HOPM
IPaMOTHOTO TMOBEJCHHUSI B OKpY)KAOIIeH MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
HCI0JIb30BAHUSA JTOCTHXKEHUIN COBPEMEHHO ouosoruu JUIs paloHaIbHOTO
MIPUPOIOIIOJIL30BAHUS;

YMEHHME pellaTh 3JIeMEHTapHble OHOJIOTHYECKHE 3aJayd, COCTaBISATh CXEMBblI MepeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IICTIH MUTAHMSA );

YMEHHE BBINOJHATH JIaDOpaToOpHbIE U MpakTHUecKue paboThl, cOOM0IaTh MpaBHUia MpPU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHEM;

YMEHHME KPUTHYECKH OILICHMBAThb M HMHTEPIPETUPOBATh HH(POpPMALHMIO OHUOJOTHYECKOrO
COJIep’KaHus, BKJIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHHS U3 PA3IUYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOM HH(OpMaLMM, HAyYHO-TIONMYJISPHBIE MaTepualbl), paccMaTpuBaTh TJ00ATbHBIE
9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIeHus, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MMOHSATUUHBIN anmapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHME 10

KJIACC
KosmuecTBo yacos DJIeKTpOoHHbIe (HU(pPOBbHIE)
HanmeHnoBaHue pa3iesioB U TeM o0pa3oBaTe/ibHbIE peCypchl
Ne n/m Konrpoasubie | IIpakrnuec
NPOrpamMMmbl Bcero
padoTbI padoThI
bu6mmoreka [IOK
1 b 2 0.5
MOTIOTITL Atk Hayka https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U X OpraHU3aIus 1 bubmmorexa [OK
P i https://m.edsoo.ru/7f41c292
. bubnuoteka [JOK
3 X 8 1
MMHYECKHI COCTaB U CTPOCHHE KIICTKH https://m.edsoo.r/7f41c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTCHRHOCTD IICTIH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHIMBUIYATbHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS 1 U3MEHUYUBOCTE 8 15 bu6mmoreka [IOK
OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubmmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
8 P 1
CICPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 0 4
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
9
Ne n/m Tema ypoka Kosmyecr HEKTPORHbIC WH(PPOBLIE
o0pa3oBaTte/ibHbIE pecypchl
BO YacOB
bu6mmoreka [IOK
1 Buonorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Merto bl mo3HaHus kUBOU mpupoibl. [IpakTrueckas padorta Ne 1
2 «Hcmonp30BaHne pa3IUnYHBIX METOIOB IIPH U3YUYEHUH OMOJIOTMYECKUX 1 bubmmorexa [IOK
p & p yi https://m.edso00.ru/863e6122
00BLEKTOBY
3 Bbuonornueckne cucteMbl, IPOIECCHI K X U3YUECHHE 1 bubnmorexa LHOK
> POt ya https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cOCTaB KIETKH. Boa U MuHepaibLHbIE COMH 1 bubmorexa HOK
- 2o p https://m.edso0.ru/863e674¢e
bu6mmoreka [IOK
5 benku. CocTtaB u cTpoeHue OEIKOB 1 https://m.edsoo. /86366072
depmeHTh — OHoJIoTHYecKue Katanuszatopsl. JlaboparopHas padora Ne 1
6 «M3ydeHne KaTAIMTUYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMHUIIa3hl 1 bubmorexa [JOK
i p PHMEp https://m.edso0.ru/863e6b72
WJTU KaTajiasbl)»
bubmuorexa [JOK
7 I 1
YraeBozs!. Jium et https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hykrienrosbie kucnoTsl. AT® 1 https://m.edso0.ru/863e6d5¢
bu6mmoreka [IOK
9 Uctopus u meToap! uzyueHus kinetku. Kinerounast reopust 1 https://m.edsoo. /8636688
Snnexc yaeOHUK:
10 Knetka xak neaocTHas )KUBasl CICTEMA 1 https://education.yandex.ru/uchebnik

/main Yuau. py: https://uchi.ru
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Poccuiickas aneKTpoHHas IIKOJIa:

https://resh.edu.ru

Crpoenue sykapuoTrueckoi kinetku. Jlaboparopnas padorta Ne 2 «3y4yenune

bu6mmoreka [IOK

11 CTPOEHHMSI KJIIETOK PACTECHUH, )KUBOTHBIX, TPUOOB M OaKTepUi 1101 MUKPOCKOIIOM https://m.edsoo.ru/863e6ff0
Ha FOTOBBIX MUKPOIIPENAPATAX U UX ONIMCAHUE https://m.edsoo.ru/863e716¢
bu6mmoreka [IOK
12 OOMeEH BelecTB WIH METab0TN3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 Potocnires. XemocHires https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 dnepretueckuii 0bmen https://m.edsoo.ru/863e7aae
JKv3HeHHBIH UK KIeTK. Jlenenne kietkn. Muro3. JlabopatopHas padora Ne 3
15 «Habmonenrne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX bubmmorexa HOK
A p K https://m.edsoo.ru/863e7dc4
MHKpOTIperapaTax»
bu6mmoreka [IOK
16 buocunTes Genka. Peakiust MaTpuaHOTO CHHTE3a httos://m.edsoo.ru/8636796¢
bu6mmoreka [IOK
17 Tpancasuus — Onocnntes beaxa https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
18 Hexterounsie GopMbI )KM3HU — BUPYCHI htts://m.edsoo.ru/86367540
bubmuoreka [JOK
19 DopMbI pa3MHOKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
20 Meti
o3 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX KiIeToK. OmiogoTBopeHue. JlabopartopHas
21 abota Ne 4 «/3ydeHue CTpOCHHS IMOJOBBIX KJIETOK Ha TOTOBBIX bubmorexa HOK
P - v P https://m.eds00.ru/863e81b6
MUKpOIIpenaparax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmuorexa [JOK
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https://m.edso0.ru/863e8436

23 I'eneTnka — HayKa 0 HACIEICTBEHHOCTHA U U3MEHYHUBOCTH bubnnorexa LHOK
YK 8 https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEA0BAHNS IPU3HAKOB. MOHOTHOPUIHOE CKPEIIMBAHUE bubnnorexa LHOK
P p ) P p https://m.edso0.ru/863e8878
25 JlurnOpuaHoe cKkpemuBaHue. 3aKOH HE3aBUCUMOTO HACIIeIOBAHUS TTPU3HAKOB bubnmorexa LHOK
P P ) A p https://m.edso00.ru/863e89a4
CuerieHHOe HacienoBaHue npu3HaKkoB. JIabopartopHas padora Ne 5 «M3yuenue
26 Pe3yJIbTaTOB MOHOTUOPHUIHOTO U TUTHOPHUIHOTO CKPELMBAaHUS y Jp030(UiIbl Ha bubmorera [IOK
https://m.edso00.ru/863e8c60
TOTOBBIX MUKPOIIpErapaTax»
27 T'enetruka noma. Hacinemosanue Npu3HaKOB, CIEIIEHHEIX C ITOJIOM bubmmorexa [JOK
’ A p » ¢l https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas uaMeHUnBOCTh. JlabopaTopHas padota Ne 6.
28 N3yuenne MmoaupuKkanmoOHHON N3MEHYMBOCTH, IOCTPOCHHUE BAPUAITMOHHOTO bubmmorexa OK
yi g fl . ’ R pral https://m.edsoo.ru/863e8efe
pslia ¥ BapUAIMOHHOM KPUBOW
29 HacneacrBennas nsmenunBocTh. JJaboparopras padora Ne 7. «AHanu3 MmyTanuid bubnuorexa [JOK
y 1p030(HITbI Ha TOTOBBIX MUKPOTIPEIapaTax» https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
30 I'enernka yemoBeka
https://m.edso0.ru/863e8d78
PesepBurlii ypok. O000111eHHEe 10 TeMe «HacnencTBEHHOCTh U U3MEHYUBOCTE bubmnorexa [JOK
31 p Ypor. B a https://m.edsoo.ru/7f41837¢c
OPTaHsMOBY POIIl.py: https://resh.edu.ru
32 Ceneknus Kak HayKa U IPOLIECC bubmorexa LOK
1 YK port https://m.edso0.ru/863e9214
33 MeToabl ¥ JOCTHKEHNS CEIEKIINY PACTEHHH U KUBOTHBIX bubmorexa [JOK
g a b https://m.edso0.ru/863e9214
bu6mmoreka [IOK
34 broTtexHomorus Kak 0Tpaciib MPONU3BOICTBA

https://m.edso0.ru/863e9336
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