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INOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke HpOrpaMMbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY ISl OIpENeNICHUS
MOAX0J0B K (opmupoBaHHUIO cojepxaHus yueOHoro mnpenMera «buonorus» cocraBuim:
koHuentyainbHble nojoxeHus @I'OC COO o B3aumMooOyCIOBIEHHOCTH IieNiel, cojep:KaHus,
pe3ynbTaToB 00ydeHUss U TpeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHUS 00
O0IIMX LENAX U MPUHIMIIAX, XapaKTEPH3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero obpaszoBanusi B Poccuiickoii denepanun, a TakKe MOJOKEHUS O crieruduke OUOIoTHH,
e¢ 3HAYCHWU B IMO3HAHWU JKUBOM HPUPOABI U OOECIIEYCHHUHU CYIIECTBOBAHHUS UEIOBEUECKOTO
obmiectBa. CorinacHO Ha3BaHHBIM IOJIOKEHUSM, ONPEEICHbl OCHOBHBbIE (YHKIIMH MPOrpaMMBI
1o GMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Gmostorum Ja€T MpeacTaBIeHUE O TEsX, 00 o0mel cTpaTeruu o0yJeHuUs,
BOCIIUTaHUS M Ppa3BUTHS OOydYaroIMXcs CpencTBaMM ydeOHoro mnpeamera «buomorusy,
onpezensieT o0sA3aTeIbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeiesieHue IIo
pa3zenaM M TeMaM, PEKOMEHAYyEeMYIO MOCJe0BAaTeIbHOCTh M3y4eHHUs y4yeOHOro marepuana ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JJOTUKHU 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

B mporpamme 1O OHONOrMM TakXe YYHTHIBAIOTCSA TPeOOBaHUS K IUIAHHUPYEMBIM
JMYHOCTHBIM, METANpeIMETHBIM M NPEAMETHBIM pe3ysibTaTaM oO0yuyeHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB YU€OHO-TTO3HABATEIHLHOU JACATEIHPHOCTH/YIEOHBIX NEHCTBUIA 00YyJarOITUXCSI 110
OCBOCHHUIO COJICPKaHUsI OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10-11 kmaccel, 6a30BbI YpOBEHb) peaM30BaH MPUHIUI
NPEEMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Oiarojaps dYeMy B HeH MpoCMaTpUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3AHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIM  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIJICHHUS,
MPEJICTaBICHUA O 3J0pOBOM 00pa3e XU3HU M OEpeKHbIM OTHOIIEHHEM K OKpYyXKarouieu
npupoaHoit cpene. IlostomMy Hapsay ¢ H3ydyeHHEM OOIIEOMOIOTHYECKUX TEOPHH, a TaKkke
3HAHUH O CTPOCHUH JKUBBIX CUCTEM PAa3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OMOJIOTMH YJEeNeHO BHUMAaHHUE HCIOJIb30BAHUIO MOIYYEHHBIX
3HAHWH B TIOBCEHEBHOW JKU3HU JIJISl PEIICHUS IPUKIIAJHBIX 3aj1ad, B TOM YHCJIe: MPOQHUIaKTHKH
HACJIC/ICTBEHHBIX  3a00JIeBaHMH  YEJOBEKa, MEAMKO-TEHETHUYECKOTO  KOHCYJIbTHPOBAHUS,
00OCHOBaHUSI 3KOJIOTUYECKH 11e71eco00pa3HOro MoBeACHUS B OKpY’Kalollled MPUPOIHON cpeje,
aHajM3a BIIMSHUS XO3SHCTBEHHOW JESATEIbHOCTH 4YeloBeKa Ha COCTOSHUE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCWJICHHE BHHUMAaHMS K MPHUKIAJHON HampaBiICHHOCTH y4eOHOTO
npeamera «buoIorus» MPOJUKTOBAHO HEOOXOJUMOCTBIO OOECTeUeHHs YCIOBUHM Ui peIeHHs
OJIHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJIHHOIO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeanoiaraeT
¢dbopmHpoBaHHEe y OOYYaIOUIMXCS CHOCOOHOCTH aJaNTHPOBATHCS K HM3MEHEHUSM JIMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

Bbuonorust Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa
oOecnieurBaeT (GopMHUpOBaHUE y OOyyaroOlUXCA MPEACTaBIEHUN O HAyYyHOW KapTUHE MHpa,
pacupsieT 1 0000IIaeT 3HaHUS O )KUBOM MpHUpOJIe, €€ OTIIMYUTENBHBIX MPU3HAKAaX — YPOBHEBOM
OpraHM3allMd W D3BOJIOLMUHU, CO3JAET YCJIOBUS MJIA: TO3HAHMS 3aKOHOB YKHBOW MPHUPOJIBI,
¢dbopmupoBaHus (PYHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 370pOBOr0 M Oe3omacHoro obpasa
KHU3HU, 3KOJIOTUYECKOT'O MBIIIIEHHS, IEHHOCTHOTO OTHOILLEHUS K )KHUBOW MPHUPOJIE U YETOBEKY.

Bonbiioe 3HaueHue OWONOTHS HMMEET TAaKKe Ui PELICHUS BOCHHMTATENbHBIX U
Pa3BUBAIOIIMX 33J71a4 CPEAHETO OOIIEro 00pa30BaHus, COIMAIM3AIMN oOy4Jarommxcs. V3yuenue
ouosorun obecrieynBaeT YCIIOBHS st (dbopmupoBaHus UHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTErpali OMOJIOTMYECKUX 3HAHUM C MPEICTaBICHUSIMU U3 JPYTUX Y4EOHBIX MPEIMETOB, B
9aCcTHOCTH, (PH3HUKH, XUMHUHU U Teorpadun. Ha3BaHHbIE MOJIOKEHUS O IPEIHA3HAYCHUN YIeOHOTO
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npeamera «buomorus» COCTaBUIM OCHOBY Uil ONpENeNeHHs MOAXO0A0B K O0TOOpy U
CTPYKTYPHUPOBAHHIO €TO COJICPKAHMUS, TIPEICTABICHHOTO B IPOTPaMMe TI0 OMOJIOTHH.

OT10op conepxanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UINI KYJIBTYpOCOOOPA3HOTO IMO/X0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUecs AOKHbI
OCBOUTH 3HAHHUS U YMEHHS, 3HAUUMBIE JUIsi (POPMUPOBAHUS OOIIEH KyIbTYpHI, OMPEISISIONIHe
aJIecKBaTHOE TIOBEJCHHE 4YelloBEKa B OKpYXKaloulel MNpupoaHOil cpene, BOCTpeOOBaHHBIE B
MIOBCETHEBHOM JKM3HU U MpaKTU4ecKoil aesrenbHocTH. Ocoboe MecTo B 3TOM cucTteMe 3HaHUM
3aHUMAIOT OJIEMEHTHl COJEpPKAHWS, KOTOpBIE CIy)KaT OCHOBOH sl (OPMHPOBaHUS
MPEJICTAaBICHUA O COBPEMEHHOH eCTECTBEHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3allMU OMOJIOrMYECKOT0 00pa3oBaHMs.

CrtpykTypupoBaHHe cojepX aHHs Y4eOHOro MaTepuana B TporpamMme MO OHOJOTHUU
OCYIIECTBIICHO C YYETOM IPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
KUBOW TPUPOIBI, O €€ ypOBHEBOW OpraHM3alMd M JBOJIONWU. B COOTBETCTBUM C 3TUM B
CTpyKType yueOHoro mpenmMera «buosorus» BbIIENIEHBI CIEIYIOIINE COAEp>KaTeNIbHbIE JTHHUU:
«buonorus xak Hayka. MeTo/Ibl HAy4YHOTO MO3HaHUs», «KIeTka kak OMoJorudeckasl CUCTEMAY,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa U MHOTooOpa3ue OpraHMuYecKoro Mupay,
«OBOIIOLIUS KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp wu3ydyenust ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJaJICHHE
00ydJarolUMUCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHATHHONH OpraHMU3alld >KUBBIX CHCTEM
Pa3HOTO paHra M MPUOOPETEHNUE YMEHUN MCTIONB30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JISHCTBUI B
OTHOIIIEHUU OOBEKTOB JKUBON MPUPOJIBI U PELICHUS Pa3TUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTmkeHue 1Lenu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTcs pelIeHUueM CIeIyIoIuX 3a1au:

OCBOCHHE OOYyYaIOMIMMHUCS CHCTEMBI 3HAHUH O OHOJOTHMYECKHX TEOPHSX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHIIaX, CIYXKAIIUX OCHOBOWU i (HOPMHUPOBAHHS
MPEJCTaBICHUH O ECTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YyHOTrO ITO3HAHWS,
CTPOEGHUHM, MHOroOOpa3ud M OCOOEHHOCTSX >KMBBIX CHCTEM pPAa3HOIO YpPOBHS OpraHH3alluy,
BBITAFOIINXCS] OTKPBITUSX  COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHUE Yy OOYYarOIIMXCSl TMMO3HABATEIbHBIX, MHTEIUICKTYaTbHBIX U TBOPUYECKUX
CTIOCOOHOCTEH B MpOIecce aHa n3a JaHHBIX O MYTSAX PAa3BUTHS B OMOJIOTUW HAYYHBIX B3TIISAIOB,
U7eH U MOIXO0I0B K M3yUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBIICHHE Yy OOydYaromuxcsi oOmed KyJIbTyphl, (QYHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KUBOW MPHUPOJIBI Ha
OCHOBAHWH 3HAHUH W OTIBITA, IIOJYICHHBIX ITPH H3yYSHUH OUOJIOTHU;

dbopMupoBaHrE Yy OOYYArOMIUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHUYECKUX
3HAaHUW B TPAKTUYCCKOW JICATEIHHOCTH 4YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUITUTHCKUX
TEXHOJOTHH U arpoOHOTEXHOIIOTU;

BOCIIUTaHHE YOSKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEIOBEKOM J>KHBOW TPUPOJIEI,
HE00X0IMMOCTH OEpPEKHOT0 OTHOUICHUS K HEW, COOMIOIEHHS AITHYECKUX HOPM TpU MPOBEACHUHU
OMOJIOrMUECKUX UCCIIEOBAHUM;

OCO3HaHUE IEHHOCTU OHMOJOTMYECKUX 3HAHWUW IS TOBBIMICHUS YPOBHS AKOJIOTUYECKOU
KyJBTYPBI, 111 (JOPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHS,

MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUW B TMOBCEIHEBHOM JXKU3HU IS OICHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarouel cpene, COOCTBEHHOMY
3JI0pOBbIO, 000CHOBaHKE U COOIIOIEHUE Mep MPOPUIAKTUKY 3a00IeBaHUI.

B cucreme cpeanero obmiero obpazoBanus «buosorus», nzydaemas Ha 6a30BOM YpPOBHE,
SBIIICTCS O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOW 00JIacTU
«EcTecTBeHHO-HAYyYHBIC TIPEIMETHD».

Jlnis u3ydeHus: OMOJIOTHH Ha 0a30BOM yPOBHE CPEAHETO O0IIEero o0pa3oBaHUsS OTBOJUTCS
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kitacce — 34 yaca (1 yac B Henenmo).
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COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JIPYTUMU
€CTeCTBEHHbIMM HayKaMmu, ¢uinocopueil, 3TUKol, screTMkod M mpaBoM. Poibp Ouonoruu B
(GbopMUPOBAaHNN COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOW MPHUPOJIBI (HAOII0ICHHUE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHHE,
KJ1accu(uKaIus, MOJEIUPOBaHHE, CTaTUCTUYECKass 00padOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. HapBun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

TaGnuie! u cxembl: «MeTobI TO3HAHUS KUBOW PUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[Tpaktuueckas pabora Ne 1. «lcmosnb30BaHME pPA3TUYHBIX METOJOB INPH H3YYEHHUH
OMOJIOTrHYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3AIUSA.

XKusbie cucteMbl (OMOocHCTEMBI) Kak IMpeaMeT H3ydeHus Ouosiornu. OTinuue KHUBBIX
CUCTEM OT HEOPTraHMYECKON IPUPOJIBL.

CpoiicTBa OmoOCHUCTEM © UWX pa3HooOpaswe. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJIAPHBIMA,  KIIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIMA,  NONYJSIHUOHHO-BUJIOBOM,
9KOCUCTEMHBIH (OMOreo1eHOTUYECKUi), OnOCEepHBIil.

JdeMoHcTpanum:

Tabmuupr u cxembl: «OCHOBHbIE NPU3HAKH JKU3HW», «YPOBHM OpraHU3allUM >KUBOM
IIPUPOJIBI».

Ob6opynoBanwue: moaens mosekyisl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XWMHMYECKMI  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBI:  MAaKPO3JEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMHU BOABI UM MHUHEpalbHBIX BellecTB B KieTke. llogaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHUCIOTHl — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHHMBbIE AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIIUU OETKOB.

®epMeHThl — OHMoJoruueckue Katanuzaropbl. CTpoeHue QepmeHTa: aKTUBHBIM ILIEHTD,
cyoctpatHas  cnenuduuHocts. Kodepmentsl. Butamuubl.  Otnnumus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOCaxapuIsl (III0K03a, prubo3a U Je30kcuprdo3a), 1ucaxapubl (caxaposa,
JaKTo3a) W TMosMcaxapuibl (Kpaxmal, TJIMKOTeH, IeJIo03a). buonorundeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlununer:  Tpurnuuepuasl, Qochonunuas, crepounsl. ['uapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue Qpynkuuu unuaoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB U JMIIUIOB Kak
HCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. HykneoTunsl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynximum PHK. Buger PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. KilerouHas Teopus — NpUMeEp B3aWMOICHCTBUSA HIEU U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHUS KIIETKH.



Krnetka kak menoctHas sxuBasi cuctema. OOIie Npu3HAKKU KIETOK: 3aMKHYyTasl Hapy>KHast
MeMOpaHa, mosekyibl JIHK kak renetnueckuii anmnapar, cucteMa CuHTe3a Oenka.

Tumbl  KJIETOK: JSyKapHoTHYecKas © mpokapuoThueckas. (OcoOEHHOCTH CTPOSHUS
npokapuoTnyeckoi kiuetku. Knetounas crenka 6akrepuil. CTpoeHHE 3yKapuOTUYECKOW KIETKH.
OCHOBHBIE OTIHYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (DyHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnasma u e€ opraHouzbl.
OnnomemOpannbie opranouasl kiaetku: DIIC, anmapat ["onbmku, mu3ocomsel. [loryaBToHOMHBIE
OpraHOMJbl KJIETKUA: MUTOXOHIPHUH, IUACTUAbL. [lponcxoxkaeHre MHUTOXOHJIPUN M IUIACTHL.
Bunpel mnactun. HememOpaHnHbIe OpraHoOUIbI KJIETKUA: pUOOCOMBI, KJICTOYHBIN IIEHTP, IIEHTPHUOIIH,
pPECHUYKH, KIyTUKH. DYHKIIMK OPTaHOUIOB KJIETKU. BritoueHusl.

Anpo — perynsatopHblii 1IeHTp KiaeTku. CTpoeHue sapa: saepHas 000JI09Ka, KaproIJia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®@.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOW  MPHUPOJIE»,
«Pacnpenenenue XMMUYECKUX 3JIEMEHTOB B JKUBOW MIPUPOJIE.

Tabmumpr u cxemsl: «llepuogmdeckass TaOaUIAa XUMHUYECKHX DJIEMEHTOBY», «CTpoeHme
MOJIEKYJBI BOJbI», «bruocuHTe3 6enka», «CTpoeHue Mosekyisl Oenkay, «CTpoeHne GhepMeHTay,
«Hyxnennossle kucnotel. JJHK», «Ctpoenne monexkynsr AT®», «CTpoeHne 3ykapuoTHUECKOU
KIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKOHN KIIETKN», « CTpOEHUE /Ipa KIETKW», « Y TJIEBOABD), «JIMIUIbI».

OOopyznoBaHue: CBETOBOM MHKPOCKOI, O0OpYyAOBaHME Al MPOBEACHUs HAONIOICHUM,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PACTUTEIbHBIX, KUBOTHBIX U OAKTEPHAIBHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4ecKue padoThi:

Jlaboparopuass padora Ne 1. «M3ydeHHe KaTalUTUYECKON aKTUBHOCTH (hepMEeHTOB (HA
MIpUMEPE aMIITa3bl WK KaTallasbl)».

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMUCAHUECY.

Tema 4. ’KusHeesiITeJbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTaboaM3M. AccumMmwidanusg (IUlacTUYeckuid oOMeH) U
TUCCUMMUIISIUS (PHEPTeTUYECKUIl 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHS BEUIECTB U YHEPTUU B MIOHUMAaHUH METa00IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbi. Poib GepmMeHTOB B 0OMeHe
BEIIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

@orocunre3. CBeroBas u TemMHOBas (a3l ¢orocuHTe3a. Peakuuu ¢doTtocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCUHTE3a IS )KU3HU Ha 3emiie. BiausHue ycioBuii
cpensl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCHHTE3UPYIoe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl JKU3HH Ha
3emue.

DOHepreTHdeckuii OoOMEH B  KJIETKe. PacmieruieHne  BemECTB,  BBIACICHHE U
aKKyMyJIMPOBAaHUE SHEPTUU B KIETKE. DTambl SHEpreTuieckoro oomena. [ mukonus. bpoxenue u
ero BuAbl. KHCIOpOJAHOE OKHCIEHHE, WIM KJIE€TOYHOEe JAbiXaHue. OKUCIUTEIbHOE
dbochopunupoBanne. IPPEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa.

Peakiun marpuuHoro cunTe3a. [enermueckas wuHbpopmarus u JHK. Peammzanus
reHeTndeckoil nHpopmamuu B kieTke. ['eHeTHdecKuil Koa U ero cBoiicTBa. TpaHCKpUIIIUS —



maTtpuunblii cuHte3 PHK. Tpancnsmus — 6uocuntes Oenka. Dransl TpaHcasuu. KoaupoBanue
aMUHOKUCTOT. Pons pubocom B OmocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mctopus otkpeitus BupycoB (. MU.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYycoB. bakrepuodaru. bonesnu
pacTeHHii, )KUBOTHBIX U YelloOBeKa, BhI3bIBaeMble BUpycamMu. Bupyc nMMyHoaeduuTa yenoBexa

(BUY) - Boszoymgurens CIIM/la. OOpatHas TpaHCKpHMIMSA, pEBEpTa3a W HWHTErpasa.
[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.
JdemoncTpanuu:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumpt w  cxembl: «Tunel  mutasws», «Metabomusm»,  «MUTOXOHAPHUIY,
«QHepreTrueckuii oomen», «Xmoporacty, «Porocunres», «Ctpoenne IHK», «Crpoenue u
¢byHKnuoHMpoBaHUe TeHay, «CuHte3 Oenka», «l'eHeTmueckuii  kom», «Bupycen,
«baktepuodparn», «Ctpoenue u xku3HeHHbIH wnuka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanus JTHK.

Ob6opynoBanue: moaenu-amuiukauuu «Yasoenue JAHK u Tpanckpumnus», «buocunres
6enka», «CTpoeHne KIeTKu», Mojieib cTpykTypsl JTHK.

Tema S. PasMHOXKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounplii 1uKII, WM >KU3HEHHBIM 1WMKI KieTku. MHATepdaza m muto3. Ilporeccsr,
npoTekaromue B uHTepdasze. Permmmkammsa — peakuus matpuuHoro cuHresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTwm. J[UTUIOWIHBIN W TaluIOWIHBIA XPOMOCOMHBIC
Habopel. XpomaTupl. [luTomornueckue OCHOBBI Pa3MHOXKEHHMS M MHIUBUAYaAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muro3. Cragum murtosa. Ilpoueccel, mpoucxoisdye Ha pasHBIX
CTaIusAX MUTO3a. BHoJIOTHUeCKHiT CMBICIT MATO34.

[Tporpammupyemast rudeb KIETKH — aronTos.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe u mojoBoe. Buael Oecrnosoro
pa3sMHOXKEHUS: JeJICHHE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLUU.

[TonoBoe pa3MHOK€eHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cranun Mmenosa. IIponecchl, nmpoucxondume Ha cragusx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndueckuii CMbICI U 3HAY€HHE Meo3a.

["ameTorenes — mpotecc 00pa3oBaHUsl MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHMKHM M suyHUKU. OOpazoBaHuE M pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTro3ou,
AWIEKIeTKa) — crepmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHHUs SHIEKIETOK U
criepmaro3onioB. OmnoaorBopenue. [lapreHorenes.

WunuBuayanbHOe pa3BuUTHE (OHTOTeHe3). OMOpUOHANbHOE pa3BUTHE (IMOpHOreHes).
Oranbsl 3MOPHOHAIBHOTO Pa3BUTUSL Yy TO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTPyJIsIUs,
opranoreses. I[loctamOpuonanbHoe pazBuTHe. THUIBI MOCTIMOPHUOHANIBHOTO PAa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOACTBA.

Poct u pazButne pacteHuii. OHTOreHe3 BETKOBOTO PAaCTEHUs: CTPOCHNUE CEMEHH, CTA/IUU
pa3BUTHS.

JdemoncTpanuu:

Tabnuue! u cxembl: «@OpPMBI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHWi», «BereraTuBHOe pa3MHOXEHUE pacTeHMi», «JlelleHne KIIEeTKH
Oakrepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHHEe XpPOMOCOMBI», «KIeTOuHBIH UK,
«Permmukanua [ITHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsamoe pa3Butue», «l'amerorenes y
MJIEKONUTAOIIUX U 4eJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3A.



O6opynoBaHue: MHKPOCKON, MUKporpenapaTsl «CrepMaTo30ubl MIEKOMUTAIOIIETOY,
«sliiekneTka Miekonuraromero», «KapuoknHe3 B KiIeTKax KOpemka JiyKa», MarHuTHas
MojieTb-anrukanus «Jlenenue knetkn», moaens JJHK, Mogens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

JlaboparopHuas pabota Ne 3. «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa JTyKa Ha
TOTOBBIX MHUKpOIIpenapaTaxy.

Jlaboparopnass pabora Ne 4. «V3yueHue CTpOCHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOMpenapaTax».

Tema 6. HacjiencTBeHHOCTHh M H3MEHYHBOCTH OPraHNU3MOB.

[Ipenmer u 3amaum reHeTuku. VMcropusi pa3BuTug reHeTHKUA. Ponb nutomoruu u
AMOPHUOJIOTUN B CTAHOBJIICHUU T€HETHKU. BKIIag pOCCHICKUX ¥ 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKA. MeTonbl TEeHETUKU (THOPHUIOIOTHYECKUM, IUTOTCHETHUUECKH, MOJEKYISIPHO-
reHeTndeckuii). OCHOBHBIE TeHETHYECKUE MOHIATHA. | eHeTHUecKkass CUMBOJIMKA, UCIIONIb3yeMasi B
CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HAcleOBaHUs  MPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonorubpunHoe cKpemuBanue. 3akoH eIMHO00pa3us THOPUAOB MepBOTO MokoJieHus. [Ipasuio
JOMUHUPOBAHMS. 3aKOH pacllelieHusl npu3HakoB. ['umnore3a uucrtoTel ramer. llomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JluruObpuaHoe  CKpellMBaHHMEe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHS  MPU3HAKOB.
[{uTtoreHeTuyeckue OCHOBBI JAWUTHOPHIHOTO CKPENIMBAHUA. AHAIM3UPYIONIEEC CKpEIIMBaHUE.
Hcnonk30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJISl ONIPEICICHHUS TEHOTUTIAa OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana mno clemieHHOMY
Hacjea0BaHUIo reHoB. HapyIeHue crierienrsi TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHSI HACIEACTBEHHOCTH. | eHETHYECKNE KapTHhI.

I'enetnka nona. XpoMOCOMHOE OIpeAesieHne MoJjia. AyTOCOMBI U TMOJIOBBIE XPOMOCOMBI.
['omorameTHpie W TeTeporaMeTHhIe OpraHuW3Mbl. HacimemoBanue TPU3HAKOB, CIEIUICHHBIX C
IOJIOM.

N3menunBoCTh. BUbI N3MEHUYNBOCTH: HEHACIIECTBEHHAS M HACJICICTBEHHAs. POJIb cpesb
B HEHACIICJICTBEHHOW W3MEHYHMBOCTH. XapaKTePUCTHKA MOIU(PUKAIMOHHON H3MEHYUBOCTH.
BapuanmonHnsiil psg n BapuanvoHHas kpusas. Hopma peakiuun npusnaka. KonmdyecTBeHHbIE 1
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peakinu. CBoHCTBa MOIU(PUKAIIMOHHON N3MEHYHBOCTH.

HacnencTBennas, win reHOTUIUYECKasi, H3MEHYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u TONOBOM mporecc — OCHOBA KOMOWHATUBHOW W3MEHYHMBOCTH. MyTallMOHHAS
n3MeHYNBOCTh. Kiaccudukainus MyTamnuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa u
MPUYUHBI MyTalil. MyTareHHsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HACJIEICTBEHHOM
m3menurnBocty H. . BaBuiosa.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka wenoBeka. Kapuwotun denoBeka. OCHOBHbIE METO/Abl TE€HETHKH YEJIOBEKA:
TCHEAOTUYECKHH, ONU3HEIOBBIA, I[MTOTCHETUYECKUH, OHOXMMHYECKUN, MOJIEKYISIpPHO-
reHeTndeckuii. COBpEeMEHHOE ONpeNeJieHHe TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHUIIHPOBaHUE, B TOM uucie ¢ nomoibio [I[P-ananmza. HacnencrBenHbie 3aboseBaHus
YeJIOBeKa: TeHHble OoJyie3HH, OOJIE3HM C¢  HACJIEICTBEHHOW TMPEIPacroyiOKEHHOCTHIO,
XpoMocoMmHble Oonie3Hn. CoMaTWyecKue U TeHepaTuBHble MyTanud. CTBOJIOBBIC KIETKH.
[TpuntumEl 3M0pOBOTO O0pa3a KW3HH, JUATHOCTUKH, MPODUIAKTUKN U JICUCHUS TEHETHYECKUX
Oone3Heil. MeanKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUYCHHWE MEIUIMHCKON TeHETHKH B
MIPEAOTBPAICHUH U JICUCHUU TEHETHICCKUX 3a00JICBaHUI YeTOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.



Tabnuuel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIMTOTCHETHYECKas OCHOBAY,
«3aKkoH pacIIeIJIeHHs] M €ro IMTOIeHEeTHYecKass OCHOBa», «3aKOH YHUCTOTHI ramery,
«lurubpunnoe ckpeuBanuey, «LluTonornyeckre OCHOBBI JTUTHOPUAHOTO CKPEIIUBAHMSY,
«Meio3y», «B3anmoneicTBrue ajiebHbIX T€HOBY», «I €HeTHYecKue KapThl pacTeHUM, KUBOTHBIX
U 4enoBeka», «['eHeTmka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTtunbsl 4YenoBeka U JKUBOTHBIX», «Buabsl wu3MeHUHMBOCTH», «MoaudukamoHHas
U3MEHUNBOCThY», «HacnenoBanue pesyc-akropa», «['eHeTnka rpymnm KpoBu», «MyTalmoHHas
M3MEHYUBOCTBY.

Ob6opynoBanue: Mojaenu-anIuukanuu «MoHorubpuaHoe ckpeuBanuey, «Hemomnnoe
JOMUHUpOBaHUE», «JurnOpunnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (GOpMbl KpBUIEB M OKPAcKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnast pa6ora Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPHIHOTO U JUTHOPUIHOTO
CKpEUIMBaHUsA y Ap030(UiIbl Ha TOTOBBIX MUKpPONpEnapaTax».

Jlabopartopnas pa6ora Ne 6. «3yuenne moauduKkannoOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHAalIOHHOTO psfia U BApUALlMOHHOW KPUBOI.

Jlabopatoprnass pabora No 7. «Awanm3 wmyTanmmid y JApo30QUIBI HA TOTOBBIX
MHUKpOIIpenaparax.

[IpaxTrueckast padota Ne 2. «CocTaBiieHue 1 aHaJIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi opranu3MoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoLecC. 3apokACHUE CEIEKIMU U noMecTukamus. Ydyenue H. WM.
BaBuioBa o mEeHTpax NPOUCXOXKICHHS M MHOrooOpasus KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX *KUBOTHBIX. COpT, IOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBBI U MHIUBUAYaATbHBIH OTOOPHI B CEIECKIIUU
pacTeHuid u kUBOTHBIX. OlleHKa dKcTepbepa. bIM3KopoACTBEHHOE CKpellBaHUe — UHOPUIUHT.
Yucras nuHug. CkpemumBaHue 4YHCThIX JuHuil. [ereposuc, wunu rulOpugHas cuia.
HeponcrtBennoe ckpemuBanue — aytOpuaumur. OtnanéHHas ruOpuamzanuss U e€ yclexwu.
HckyccTBEHHBIE MyTareHe3 M IMOJTY4YEHHE MOIMILIONIOB. JlOCTHKEHHUS CENEKLMU PacTEeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnorua Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl CO3JaHUS
pexombunanTHoi JIHK u Tpancrenneix opranusmoB. Knerounas wumxenepus. Knetounsle
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHU. KiloHMpoBaHME BBHICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. OKOJOTMYeCKHe M JTudeckue mnpobiemsl. MO —
TeHETHYECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnmunpl u cxembl: KapTa «LIeHTpbl NMPOMCXOXIEHUS U MHOT000pas3usi KYJIbTYPHBIX
pacteHuii», «Ilopoasl TOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanus», «Paborer akamemuka M. @. WBanoBay, «llomummonmus», «OOBEKTHI
ouotexHonorun», «Kierounsle KyJnbTypbsl U KIOHUpOBaHHE», «KOHCTpyHpoBaHHE M NEpPEHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJISDKH IUIOJIOB M KOPHEIUIOJNOB IMKHX (POPM M KYJIBTYPHBIX COpPTOB
pactenuit, repoapuii « CebCKOX03SIMCTBEHHBIE PACTSHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/IbI UM JOCTHKEHHS CEJIEeKIUM PAcTeHUH M >KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBI Y4aCTOK, B TEIUIMYHOE
XO035I1CTBO, J1abOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC
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Tema 1. IBosIIOLIHOHHAs OMOJIOTHS.

IIpennocsIku BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAA TEOpHs U €€
MecTO B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HaYyK.

CupnerensctBa »BoMOLMU. [laneoHTonOrMUeckue: MOCIEN0BATENBHOCTD IOSIBICHMUS
BUJIOB B MaJICOHTOJIOTUYECKOM JIETONUCH, Tepexoanble ¢popMbl. buoreorpapuueckue: cxoncTso
U paznuuue GayH u GpIop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJICTBA U pa3iMyusi SMOPHUOHOB Ppa3HbIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AHAJOTHUYHBIE, PYIUMEHTAPHBIE OpraHbI,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHM3MOB HACJEICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MYyTEH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHHS JapBUHU3MA.
JIBIDKyIIe CHUJIBI  HBOJIONMHM BHIOB 1O JlapBuHY (M30BITOYHOE pa3MHOMKEHHE IpH
OTPAaHUYEHHOCTH PECypcoB, HeompeseNnéHHas H3MEHYMBOCTh, Oopb0a 3a CyIlIeCTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunretnueckas teopus sBoonnu (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpoaontornus. [Tonynsanus kak equHUIA BUIA U 3BOJIOLUH.

JIBmokymiye cuiibl ((pakTophl) 3BOIIONUHM BUIOB B NMpuUpoAe. MyTallMOHHBIM Tpoliecc U
KOMOMHATHBHAs M3MEHYMBOCTh. IlomynsnuoHHBIE BOJHBI W Jpeld reHoB. M3zomsamus u
MUTpaIus.

EcrectBeHHbI 0TOOp — Hampamisiomuii GaxkTop 3BOMOIUH. POPMBI €CTECTBEHHOTO
otbopa.

[Tprucnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtonun. [lpumepsl npucnocoOneHuit
y opranu3MoB. ApomMop(}o3bl U UANOATATITAIIHH.

Bun u Bunoo6pasoBanue. Kputepun Buma. OcHOBHbIE (OpMBI BHA000pa30BaHUS:
reorpauyeckoe, IKOJIOrHYECKOe.

MakpoosBomonusa. PopMbl 3BOIIONMM: (UIIETHYECKAsl, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOJIOLNH.

IIpoucxoxneHne  OT  HECNEUMAIM3UPOBAaHHBIX  mpenakoB.  [Iporpeccupyromas
Crieruajmu3anms. A)IaHTI/IBHaSI paguanus.
JdeMoHcTpanum:

[Toprpetsr: K. JIunnen, K. b. Jlamapk, Y. [Japsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBep1ios.

Tabmumpr u cxembl: «Pa3BuTHEe OpraHMYecKOro wMupa Ha 3emiey, «3apoJIbIIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBII  0TOOp», «MHOrooOpazue CcOpTOB pacTeHui», «MHOrooopasue Mmopos
KUBOTHBIX», «[Tomynsmuny, «MyTanuoHHas M3MEHUYUBOCTDY, «Apomopdo3bD»,
«Mmmnoananrtarun», «OO0mas mereHepanusy, «JBmxymue cuiabl dBoMONUMNY», «Kapra-cxema
Mapmipyta mytemectBus Y. JlapBuna», «bopsba 3a cymiecTBoBanue», «lIpucmocoOieHHOCTh
opranusmoBy, «['eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTUIECKOE BU00Opa30BaHUEY.

O6opynoBaHHe: KOJUIEKITHSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HA0Op TUIOZOB U
CEMSH, KOJICKIIUA ((HpI/IMepI)I 3alMUTHBIX HpHCHOCO6HeHI/II>’I Y XUBOTHEBIX», MOACIIb «OCHOBHBIE
HATpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJIenbh « CTpOEHUE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckass kapra wmwupa, KoiuieKuus «DOpMBI COXpPaHHOCTH HMCKOMAEMBIX
KUBOTHBIX W PAcCTCHUI», MoJeNb ammnkanus «[lepekpéct xpomMocomy», BIaKHBIE MpEnapaThl
«Pa3Butne Hacekomoro», «Pa3ButHe nArymikm», Mukponpenapatr «J/lpozoduna» (HOpMma,
MyTanuu (OPMBI KPBUTHEB U OKPACKH TETa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIOY.



JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOONIEHHOCTH OpraHM3Ma Hu eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHUe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble TPEICTABJICHUS O 3apOKIE€HUU XKU3HU. HayuHble TMIMOTE3bl BOZHUKHOBEHUS
KHM3HM Ha 3emJjie: a0MOreHe3 W MaHCIepMHs. XUMHYecKas IBOJIONUSA. AOMOTEHHBIN CHHTE3
OpPraHMYEeCKMX  BEHIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE  IOJATBEPKICHHE
XUMUYecKoll »Bomtonu. HavanbHble 3Tamnel Ouonornyueckoi 3somonuu. ['nnoreza PHK-Mupa.
®opmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKH. [lepBble KIIETKU U UX
sBOIIIOLINA. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pasurtne xu3Hm Ha 3emie mno dpam M nepuonaM. Karapxeil. ApxeWckas u
npoTepo3oiickas apbl. Ilanmeo3oiickas spa u e€ mnepuoAbl: KeMOpPUHCKHUI, OPAOBUKCKUI,
CWIIYpPUMCKHM, IEBOHCKHI, KAMEHHOYTOJIbHBIN, TEPMCKH.

Me3so30lickas 5pa U €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zolickas 3pa 1 €€ nepHro/ibl: MajJeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT €HOBBI.

XapakTepucTuKa KJIMMaTa M TIeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tambl IBOJIIOLNN
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil M KUBOTHbIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPy )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTPaK€HHE 3BOJIIOLMH. OCHOBHBIE CUCTEMATHYECKUE
IpyNIbl OPraHU3MOB.

OBOJIOLMST  4eNoBeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue MpeAcTaBiIeHUN O
IIPOUCXOXKIECHNN YeJIoBeKa. MeTo1bl 3ydeHus: aHTpornorese3a. CXoAcTBa U pa3IndMsl 4eJI0BEKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKa.

JBwxynme cunbsl  ((akropel) aHTpomnorenesa. HacnencTBeHHas WM3MEHYMBOCTh U
ecTecTBEeHHbII 0TOOp. OO0I1IeCTBEHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYAUN TPY/la, MBIIIJICHHE,
pedsb.

OCHOBHBIE CTaJUM W BETBH SBOJIOLMH 4YEJIOBEKA: aBCTPAIONUTEKH, YUeIOBEK yMEblii,
UYenosek npsMoxonamui, YenoBek Heanaepranbckuii, Yemosek pasymHbii. Haxoaxu
HCKOIaeMbIX OCTATKOB, BpPeMsl CYyILIECTBOBaHHs, 00JaCTh pacnpocTpaHeHHs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 >KU3HHU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBLIME pachl: €BpoIeouIHas (eBpa3uiicKasi), Herpo-
aBcTpaJiouJHast  (PKBaTopuaibHas), MOHTOJIOMIHAas  (a3uaTrcko-aMepHukaHckas).  UepTbl
MIPUCTIOCOOICHHOCTH TPEICTaBUTENIed 4YelOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapusn, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuipl u cxembl: «Bo3uukHoBeHHEe COTHEYHON CHCTEMBI», «Pa3BUTHE OpraHMYEcKOro
Mupa», «PacturenpHas kinetka», <«OKuBoTHas kinetka», «llpokapuornueckas KieTKay,
«CoBpemMeHHasi CHCTEMa OPraHMYECKOoro mupa», «CpaBHEHHE aHATOMMYECKUX 4YEpPT CTPOCHHUS
YeJIOBeKa U 4eloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YeloBeKay, «J/lpeBHeimme moan», «JlpeBHne mroan», «llepBbie
COBpPEMEHHBIE JTIOAN», «UeroBeueckne pacol».

O6opynoBanne: w™ymsoku  «lIpoucxoknenne denmoBeka» (OFOCTBI  aBCTpasIONUTEKA,
NUTEKAHTPONAa, HeaHJepTalblla, KPOMaHbOHIIA), CJCTIKH WM M300pa)kKeHUs KaMEHHBIX Opyauit
MEePBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEPhl, pyOusa, ckpebia), reoXxpoHoJoruueckas Tabiuia,
KoJuteKnsa «@opMbl COXPAaHHOCTH UCKONIAEMBIX )KMBOTHBIX U PACTECHUI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[Tpaktuyeckas padora Ne 1. «M3yyeHne MCKOMAeMbIX OCTATKOB PACTEHUN M KUBOTHBIX B
KOJUIEKIIUSAX.

OKCKypcusi «IBOJNIOLMS OPraHMYeCKOro MHpa Ha 3eMie» (B €CTECTBEHHO-HAYUYHBIH MIIU
KpaeBeIUeCKH My3€eil).
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Tema 3. Opranu3mbl U OKpPYKAKIIAs cpeaa.

DKojorus Kak Hayka. 3aJadyd M pas3eiabl JKOJOTUU. MeToapl HKOJIOTUYECKUX
UCCJIEIOBaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJAHAs,  HA3eMHO-BO3JYyIIHAas,  IOYBEHHaf,
BHYTPUOpPraHU3MEHHAsL.

Okonoruueckue ¢akropsl. Knaccuduxanus skonornyeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOINOreHHbIe. JleCTBIE SKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbGuotndeckue  (axkTOphl:  CBET, TeMmIeparypa, BiaxHocTh.  DoTomepuoausm.
[TpucnocoOieHust OpraHu3MoB K JIEHCTBHIO aOMOTHYECKHX (haKTOpPOB. bruosornueckue puTMel.

buotnueckue  Qaktopel. Buabl OMOTHYECKMX  B3aUMOJCHCTBHIl:  KOHKYpEHIuS,
XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. Ilapasutusm, Koonepauusi, MyTyalu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJeOHMYECTBO). AMeEHcCalW3M, HelTpanu3sMm. 3HaueHHE OUOTHYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOrMYeCKHe XapaKTepUCTHUKU nomyisiiud. (OCHOBHBbIE TMOKAa3aTeNU IMOMYJISIUH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIAaeMOCTb, CMEpPTHOCTb, IPUPOCT, MuUTrpanus. JluHamuka
YHUCJIEHHOCTHU MOMYJISIUY U €€ peryJIsiusl.

JdeMoHcTpanum:

[Toptpetsr: A. 'ym6onpar, K. @. Pynse, O. ['ekkensb.

Tabnuue! u cxemsl: kapta «lIpupoansie 30Hb 3eMiuny», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Dotonepuoausmy, «llomymsum», «3aKOHOMEPHOCTH pPOCTAa YHMCICHHOCTH  MOMYJISIUH
uHOy30pun-Tyhenbkm», «llumessie nenmy.

JlaGopaTopHble U NpaKkTH4ecKue padoThbi:

JlaGopatopHas padora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT
OOUTaHUS.

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

[Tpaxtruueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3smoB  —  OuoneHo3. CTpykTypbl  OWOIIEHO3a:  BHJIOBaf,
IpOCTpaHCTBEHHas, Tpodpuueckas (muieBast). Buasl-nomuHanTsl. CBs31 B OHOIIEHO3E.

DKoJIoTHUecKre CcUcTeMbl (dKocuctembl). [loHsTre 00 3KOocHCTEME W OHMOTEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJAYLEHTHl, KOHCYMEHTBI, DPEIyLIEHTHI.
KpyroBopoT BemecTB u MOTOK JHEPrUU B IKOcuUcTeMe. Tpoduueckune (MUIIEBBIE) YPOBHHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE TIOKa3aTeNd 3KOCHCTEMBI: OHoMmacca,
MPOAYKIHS. DKOJOTHYECKHE TNHUpPaMHAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. (CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALHUs, pa3BuTue. CyKueccus.

[IpupoaHble 3KOCHUCTEMBI. OJKOCHCTEMBI 03€p M peK. OKOCUCTEMA XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpONOreHHbIe AKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOosKkocucTeMbl. buonornyeckoe u
XO3AHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢dakTop ycroitunmBocTH dKocucTteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3HooOpa3ust Ha 3emiie.

VYuenue B. W. Bepnaackoro o Ouocdepe. ['panuiei, coctaB U CTpykKTypa Omochepsr.
Kusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOCc(epbl Kak TI00aJbHONH 3KOCHUCTEMBI.
Jlunamudyeckoe paBHOBECHE U oOpaTHas CBS3b B OMocdepe.

KpyroBopoTsl BemecTB M OHWOT€OXMMHYECKHE ILMKIBI 3JIEMEHTOB (YIJIepoaa, azoTa).
3oHanbHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Oroctepe 3eminn. AHTPOIIOTeHHBbIE U3MeHeHus B buocdepe. ['modanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.
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CocyiecTBoBaHME MPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpasns Kak OCHOBA
ycToiunBoctu 6uochepsl. OCHOBA pallMOHAIBHOTO YNpaBJiICHUs MPUPOAHBIMU pecypcaMu U HX
ucnonb3oBanue. JloCTKeHUs OMOIOTUU U OXpaHa MPUPOIbI.

JdemoncTpanuu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunps! u cxemsl: «[lumessle nenu», «buoreHos: coctaB U cTpykTypay», «lIpupoansie
coobmiectBay, «llemn mnurtanua», «Oxojoruyeckas nupammunay, «buocdepa u uersoBex»,
«JKocUCTEMA IIMPOKOJUCTBEHHOIO Jiecay, «IDKOCHCTEeMa XBOMHOro Jieca»y, «buoneHos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA IMPUPOLY»,
«BaxxHelnme MCTOYHMKM 3arpsi3HEHHs BO3JyXa M TPYHTOBBIX BOJ», «llouBa — BakHelmias
cocTaBisitolast 6uoceps», «PakTopsl Aerpaaanuu nousy, «llapuukosslit 3pdex», «DakTopsl
PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «Oomas cTpykrypa ouochepsi», «Pacrnpoctpanenue
KU3HH B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopot azora B mpupoze».

Ob6opynoBanue: MO/IEIb-aNIIINKAL WS «Tunnynsie OMOIICHO3BI», repbapmii
«PacturenbHble  cooOmiectBay,  Kosekuuu — «buouenos», «Bpemutenn — BaxHeMIInx
CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKUMH PACTEHMH M JKUBOTHBIX,
MIPUHAJICKAITUE K Pa3HBIM 3KOJIOTMYECKUM IpynaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
denepanyu, U300paKEHUS OXPAHAEMBIX BHJIOB PACTEHUH U )KUBOTHBIX.
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ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOT'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornmacno ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS
00yYaroImuMuCs MporpamMM CpeaHero oouiero oOpa3oBaHus: JTUYHOCTHBIM, METAIPEAMETHBIM U
MPEAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUA MpeameTa «bHOJOTHs) BBIICICHBI
CIICAYIOIIME  COCTABIISIOUIME: OCO3HAHHE OOYyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIbHOCTH M CaMOOIIPEAETICHHUIO,
HaJIMYMe MOTHUBALUMM K OOyYeHHUIO OHOIOTWH, IeJieHANpaBlIeHHOE pa3BUTHE BHYTPEHHUX
yOEKIEHUI JINYHOCTU Ha OCHOBE KJIFOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATUIMN pa3BUTHS
OMOJIOTUYECKOr0 3HAHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B
cBOEH JACATCIIBHOCTH OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUucCymumMu CHUCTEME
OMOJIOTHYECKOTr0 00pa3oBaHMs, HAJIWYME HSKOJOTMYECKOTO TMPABOCO3HAHMSA, CHOCOOHOCTH
CTaBUTHb UCJIU U CTPOUTH ) KU3HCHHBIC IJIaAHBI.

JInaHOCTHBIE pE3yJbTaThl OCBOCHMs NpeameTa «bHonorus» IOCTUraroTCs B €IUHCTBE
yqe6H017I M BOCHUTATEIbLHOH ACATCIIBHOCTU B COOTBETCTBUH C TpAAULIMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHATHIMU B
oOmiecTBe MpaBUiIaMH M HOpMamH TOBEIEHHUS U CIIOCOOCTBYIOT MpolleccaM CaMOINO3HAaHMS,
CaMOBOCIIMTaHMSI M CaMOpAa3BMUTHA, Pa3BUTHUA BHYTPEHHEW MO3MLIMU JIMYHOCTH, NATPUOTHU3MA,
YBaXKEHMUSI K 3aKOHY W IPABOIOPSAIKY, YEIOBEKY TPyJda M CTapIIEMy IIOKOJECHUIO, B3aMMHOIO
yBaKEHHs, OEpEe)KHOTrO0  OTHOWIEHHS K  KyJbTypHOMY  HAacleIMI0 U TPAAULUSAM
MHOTOHAIIMOHAILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHUS y4eOHOro mpeamMeTra «bHOIOrHs» TOMKHBI OTPaXXKaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMi, IO3UTHUBHBIX BHYTPEHHUX
yOSXKICHUA, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIEeCcTBa,
paclIipeHHe JKU3HEHHOTO OIbITAa U ONBITA AESITEIBbHOCTU B IPOLIECCE PEATU3alMU OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCITUTATEIILHOMI JACATCIBbHOCTHU, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOTr0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3HWIMK  OOydYaroIIerocss Kak AaKTUBHOTO |
OTBETCTBEHHOTO YWJIEHa POCCUIICKOr0 OOIIECTBa;

OCO3HAaHHUC CBOUMX KOHCTUTYUHOHHBIX IIpaB H O6$ISaHHOCTeI\/'I, YBaXXCHHUEC 3aKOHA H
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTU ITPU CO3TaHUHA y‘Ie6HI)IX ITPOCKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 3a71a4, BHITIOJTHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENATh COOCTBEHHYIO TMIO3HWIIMIO TI0O OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOM! KHU3HU U OOBACHATH €€;

YMCEHUEC YUUTBIBATH B CBOHUX HeﬁCTBHﬂX HCO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O
B3aUMOJICHCTBHUS JTIOJIEH ¢ pa3HBIMU YOKICHUSAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U COIIMAJIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINIOJHEHUS YUYEOHBIX,
IMMO3HABATCJIBHBIX W HCCIICAOBATCIBCKUX 3aaa4d, YBaXWUTCIBHOI'O OTHOIICHHA K MHCHUIO
OIMIOHEHTOB MPU 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTB K TYMaHUTapHOW U BOJIOHTEPCKOM JEATEINBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:
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c(hOpMHUPOBAHHOCTh POCCUICKON Tpa)KTaHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKCHHSI K
CBOEMY HApOJdy, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHOM, ropocTH 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK U KyJIBTYpY, MPOIIUIOE M HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHONIICHWE K TPHUPOJHOMY HACICAWIO W TAMSITHHKAM TPUPOJIBI,
JIoCTHXKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJT POCCHMCKUX YUYEHBIX B CTAHOBJICHHWE W Pa3BHUTHE
OMOIOTHH, TOHUMAaHUS 3HAYEHUSI OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPO/IBI, B )KH3HHU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

ujeiHas yOe:KIEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHME AYXOBHBIX IEHHOCTEW POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MTOBEICHHS,

CIIOCOOHOCTh OIIEHWBATh CUTYAIMIO W NMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTEISM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPUHATHS [EHHOCTEH CeMEHHOW JKM3HH B COOTBETCTBUH C TPATUIUSAMH HApPOIOB
Poccuu;

4) 3cTeTHYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETHUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CTIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHE YMOIIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKCHHIO B PAa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKON JTMUHOCTH;

5) ¢wusuyeckoro BocnuTaHHus, (GOPMHUPOBAHHA  KYJBTYPbl 3[0POBbSI M
AMOLMOHAIBHOIO 0JIArONMOJTyYHs:

MMOHUMAaHWE W pealin3alis 3I0pOBOro U 0e30MmacHoro 00pasa >KU3HU (370pOBOE MHUTAHHUE,
COOJTIOICHHE TUTHEHUYECKUX TPABHI U HOPM, cOATaHCHUPOBAHHBIA PEXHUM 3aHSATUH U OTABIXA,
perynsipHass (uU3MYECKas aAKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MOHUMAHWE [IEHHOCTH TIPaBWJ WHAMBUIYAIBHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCICJACTBHA W HENPHITHS BPEIHBIX TPUBBIYCK (YHOTPEOJICHHUS aJIKOTOJI,
HApPKOTUKOB, KypEHHs);

6) TPYyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYIOTIO0HE;

TOTOBHOCTH K aKTUBHOM JCSITEIIBHOCTH TEXHOJIOTUUECKON 1 COITMATHbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENILHO  BBIMONHATH — TaKYHO
NESITEHHOCTD;

HWHTEpeC K pa3nuyHbIM cdepaMm mpodeccHnoHaTbHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOp OymyIeit mpodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U caMOOOPa30BaHHMIO HA MPOTSHKCHUU BCEl
KHU3HU;

7) 3K0JIOTUYECKOr0 BOCTIMTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMie,
OCHOBE €€ CYLIECTBOBAHUSI;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJBTYphI: NMPHOOPETEHUE ONBITA TUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU WX BO3MOXKHBIX MMOCIEICTBUH ISl OKPYKAIOIIEH CPeIbl;

OCO3HaHME TII00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHHS;
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CIOCOOHOCTh MCIOJIB30BaTh MpUoOpeTacMble MPU M3YUCHUN OMOJIOTUM 3HAHUS M YMEHHUS
IpU pelIeHUuu MNpoOJeM, CBS3aHHBIX C PALMOHAIBHBIM IMPHPOAOIOIb30BaHNEM (CcOOII0IeHNE
IIpaBWJI TIOBEJIEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HENPUATUE NEHCTBHM, MPUHOCSIIUX BpEI OKPY’KAIOLIEH MPUPOAHON cCpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBHS MPeIIpUHUMAEMBIX
JEUCTBUN U IIPENOTBpaLIaTh UX;

HaJIMYUE Pa3BUTOrO HKOJOTUYECKOTO MBIIIICHHUS, SKOJIOTHYECKON KyJbTyphl, OIMbITA
JESATEIBHOCTH  DKOJOTMYECKOM  HAIIPABIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS WMH B
M03HABATEJIbHON, KOMMYHHUKAaTHMBHOM M COLMAIbHON MpakTHKE, TOTOBHOCTH K Y4YacTHUIO B
IIPAKTUYECKOH AESITEIbHOCTU IKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

Cc(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M  OOIIECTBEHHOW MpPaKTHKH, OCHOBAaHHOIO HAa JMAaJore KYyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHHUE S3bIKOBOM M YUTATEIBCKOM KYJIbTYpPbl KaKk CPEeICTBA B3aUMOICHCTBHS
MEXJ1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMAaHUE CHeUpUKA OHOJOTUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO TPEACTaBICHUS 00 OKpYKarolieM
MUpEe Kak O €IMHCTBE IMPHUPOAbI, YeloBeKa U O00IlecTBa, B TMO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH PoOIeM COXpaHeHHsI TPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTU OWOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHs MEAMLMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pelaTh pecypcHble MpoOaemMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI0OATBHBIX
HKOJIOTHUECKUX MpoOIieM U obecrieueHHs mepexo/ia K yCTOHYUBOMY Pa3BUTHIO, PAllHOHAIEHOMY
HCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHJIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTMYECKUX 3HAHWN B LIENAX MOBBIMICHHUS OOIIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHON TIPAMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAJIbHOMN
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu U3y4eHuu OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHMUSA JJIsl aHalu3a U OOBSACHEHUS SIBICHHUM
OKpY’KaIoIIero MHpa M NPOUCXOASIIMX B HEM H3MEHEHHUI, yMEeHHE JeiaTb OOOCHOBAaHHBIC
3aKIIIOYCHUS HAa OCHOBE HAyYHBIX (AKTOB M HMEIOIIMXCA JAHHBIX C IEJIbI0 TOJyYeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JUI PELICHHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAIIUSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOU JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIISITH IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO S TeIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEephIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMI MO OHOJIOTMM B COOTBETCTBHUM C >KU3HEHHBIMH
NOTPEOHOCTSMH.

METANIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3ysibTaThl OCBOEHHUsS yueOHOro mpeamera «bHOJOTHs» BKIIOYAIOT:
3HauuMble g (HOPMUPOBAHMS MHPOBO33PEHHUS OOYHYAIOMIUXCS  MEXKIUCIUIIMHAPHBIE
(MexnpeaMeTHbIE) 00IIeHayUYHbIe TOHATHS, OTPaKAIOIIHME 1IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTus,
SBJICHHE, MpOIecC, CHUCTeMa, HayuHbId (DaKkT, MPUHIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUEe, HAOIIOJeHHe, W3MEpPEHHE, SKCIEPUMEHT U JPYIrux), YHUBEpcajbHbIC
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yueOHbIe JeicTBHs (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYJISATUBHEIC), 00ECIICUNBAIOIIHEC
dhopmupoBanre (yHKIIMOHATHLHOW TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OO0YyYaromuxcs,
CIIOCOOHOCTH oOyJaromuxcs KCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIUITMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘-Ie6HBIe HGfICTBI/ISI B IIO3HABATEILHOU U
COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIC PE3yJIbTaThl OCBOSHHUS IPOrPaMMBbI CPEIHEr0 00Imero oOpa3oBaHHS
JOJIKHBI OTpaXkaTh:

OBJIa)]eHP[e YHUBEPCAJIBbHBIMHA y‘lCﬁHI)IMI/[ MO3HABATC/JIbHBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOATENFHO (OPMYJIUPOBATh MU aAKTyaJIM3WpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HaHUHU HpI/IéMI)I JIOTUYECKOT'O MBIIIJICHUA (aHaJ'II/IBa,
CUHTE3a, CpaBHEHHS, Kiaccupukanuu, OOOOIIEHHs), PACKPHIBATH CMBICT OHOIOTHYECKUX
MOHSTUN (BBIIEIATh UX XapaKTEpHbIe MPU3HAKH, YCTAaHABIUBATh CBS3U C APYTUMU OHATUSAMU);

onpeneNnsaTh LeTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU UX JOCTHKECHMUS,
COOTHOCHUTB PE3YJILTATBI ACATCIBHOCTH C ITIOCTABJIICHHBIMHA LCIIAMU,

UCIIONb30BaTh OMOJIOTMYECKHUE TOHATUSA i OOBSCHEHUS (aKTOB WM SBICHUH >KUBOU
IIPUPOJIBI;,

CTPOUTHh JIOTUYECKHE pacCyKIeHHs (MHAYKTUBHbBIC, JEAYKTHBHBIE, IO aHAJIOTHUH),
BBISABIIAATE 3aKOHOMEPHOCTU W IMPOTHBOPEYHA B paCcCMaTpUBACMBIX SABJICHUAX, (bOpMy.]'II/IpOBaTI)
BBIBOJIbI 1 3aKJTFOUCHMUS;

IMPUMCHATE CXEMHO-MOJCIIBHBIC CPEACTBA JIA MPEACTABICHUSA CYHICCTBCHHBIX CBSI3EU U
OTHOIIICHUH B HM3y4aeMBIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEYUN Pa3HOTO POja,
BBIABJICHHBIX B pa3JIMYHbBIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pabaTeIBaTh TUIAH PEIICHHUS POOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHAbHBIX
U1 HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OIICHUBAThL PUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIBbHOCTH,

KOOPJIMHHUPOBATh M BBIMONHATH pPadOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUH KU3HEHHBIX TPOOIEM.

2) 0a30BbBIe UCCJIEN0BATEIbCKHE 1eHCTBHS:

BIIa/ICTh HABBIKAMH y4eOHO-HCCIIEOBATEILCKON U MPOCKTHOW AESITeIbHOCTH, HaBBIKAMU
paspernieHusi mpoosieM, CIOCOOHOCTHI0O U TOTOBHOCTBHIO K CAMOCTOSATEILHOMY TOUCKY METOJIOB
pelIeHus TPaKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHNS;

HCIIOJIB30BAaTh pPa3jJnMYHbIC BUIAbI ACATCIIBHOCTH II0 IIOJYYECHUIO HOBOI'O 3HAHHA, €TI0
HMHTEpIIpEeTaliY, MPEeoOpa30OBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalMsX, B TOM YHUCIE MPHU
CO3JaHUN yqe6HI)IX N COOMATIBHBIX ITPOCKTOB,

(dbopMUpOBaTh HAYYHBINA THIT MBIIUICHUS, BIaIeTh HAYYHONH TEPMUHOJOTUEH, KITFOUEBBIMH
IIOHATHUAMHU U METOJaMU,

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/ladll B 0Opa30BATENbHOW AESTETBHOCTH H
KU3HCHHBIX CUTyallHAX,

BBISBJISITh MPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyallM3UpOBAaTh 3a/adyy, BBIIBUTaTh
THUIIOTE3Y eé pEeIICHUA, HaXOAWTH AaApryMCHTBI JI1 JOKAa3aTCJIbCTBa CBOUX YTBep)K}IeHHﬁ,
3a/1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCIICHUA 3aJadud pPE3YyJIbTAaTbl, KPUTHYCCKU
OLICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH IIeNIEHANIPABICHHBIM MOMCK TEpEeHOCca CPEACTB U CHOCOOOB IEHCTBUS B
MPo)eCCHOHATIBHYIO CPEy;
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yMeTh TEpEeHOCUTh 3HAHUS B  TIO3HABATENIbHYI0 M  IPaKTHUYECKylo  o0jacTu
KHU3HEACSITETbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE WJEH, MpeaaraTb OpPUTHHAIBHBIE TOAXOAbI M PpEIICHUS, CTaBUTh
npoOJIeMbl U 33auu, JIOMyCKaIOIINe albTepHATUBHbIEC PEILICHHUS.

3) padora ¢ unopmaumeii:

OpPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(poOpManuu (TeKcTe yd4eOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JUTEepaTrype, OMOJOTHYECKUX CIOBAapsAX M CHPAaBOYHHUKAX, KOMIBIOTEPHBIX
06a3ax maHHBIX, B VHTepHeTe), aHaIM3UpPOBaTh HMH(OPMAIMIO DPA3TUYHBIX BHUIOB M (QopM
MIPEJICTaBICHUS, KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
OuoornuecKoil HHPpopMaIi, He0OX0IUMOM JIsl BHIITOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEpIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAJbHYI (OpPMY TpPEACTaBICHUS OHUOIOTHYECKOM
uHpopManuu (cxemsl, rpaduKu, JUarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTOe);

UCMOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBA IMpH paboTe C OHOIOTHYECKOM
nHpopMalel: MPUMEHITh XUMUYecKue, Gu3NYecKue W MaTeMaTHueCKHe 3HaKh U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W INPEoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJaJIeTh HABBIKAMU pACHO3HABaHUS M 3alIUTHl  MHPOpPMAaLUHU, WHPOPMAIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OgnajgeHne yHMBepPCaJIbHBIMA KOMMYHHUKATHBHBIMH JAeHCTBUAMM:

1) o0menue:

OCYIIECTBISATH KOMMYHHKAILIMU BO BCeX cepax >KU3HU, aKTUBHO YYacTBOBATh B JMAJOTe
WIM JUCKYCCUU TIO CYLIECTBY 00OCykJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYKIECHHMsSI OTHOCHUTEIBHO BBINOJIHEHUS TpeularaéMOM 3a/Jayd, Y4YUThIBATh MHTEPECHl H
COTJIACOBAHHOCTH MO3UIMI IPYTUX YyYaCTHUKOB AMAJIOTa WK AUCKYCCUN);

pacro3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOILICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOHQIMKTHBIX CUTYallil, YMETh CMATYaTh KOH(MIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOIECHCTBHS, NOHMMATh HAMEPEHUS
APYTUX JIOJIeH, MPOSBIATh YBOKUTEIBHOE OTHOILEHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUKY 3pPEHHUS C MCIOJIb30BAaHHEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTh:

MOHMMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOTHl MpHU
peleHn OMOIOrnYecKoi MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEHUCTBUS NP pELICHUN yueOHOU 3a1auH;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX ICHCTBUI C Y4ETOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTb M KOOPAMHHPOBATh
JNEUCTBUSL TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHM, paclpenessiTb POJIM C Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KaY€CTBO CBOETO BKJIA/a M KaKJOTO yYaCTHUKA KOMAaH[bl B OOIIUN pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
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OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B pA3JIMYHBIX CUTyalusX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HMHUIIMATUBHBIM.

OsnajgeHne yHMBePCAJbHBIMHU PeryITHBHBIMH JCHCTBUSIMHU:

1) camoopranusanms:

UCTOJIb30BaTh OHOJOTMYECKUE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX U YUEOHBIX CUTyalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYNKAax IO OTHOLIEHUIO K JKUBOW MPHUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENTFHO OCYIIECTBIIATh IMO3HABATENIBbHYIO JESTENbHOCTb, BBISBISATH NMPOOJIEMBI,
CTaBUTh M (opMynupoBaTh COOCTBEHHbBIE 3aJaud B OOpPa30BaTENbHON JAEATEIBHOCTH U
KUZHEHHBIX CUTYalUsIX;

CaMOCTOSITENILHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPENOUYTEeHUM;

JieNIaTh OCO3HAHHBII BHIOOD, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B Pa3HBIX 001aCTIX
3HAaHUH, TOCTOSITHHO MOBBILIATH CBOM 00pa30BaTeIbHbIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJILTATOB LIETIAM;

BJIa/IETh HaBBIKAMH MMO3HABATENIbHON pe(IeKCUM KaKk OCO3HAHHS COBEPILIAEMBIX JIEHCTBUI
Y MBICIIMTENBHBIX MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI peduieKCuu
JUIS OIICHKHU CUTYalllH, BHIOOpa BEPHOTO PEIICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKCHMUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX IPU aHAIU3E PE3YNIBTATOB JIEATEIbHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTATOB IEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMetHbie pe3ynbTaThl ocBoeHus mporpamMMbl COO mo O6umonoruu Ha 6a30BOM YpOBHE
BKJTFOYAIOT crienruieckre sl yueOHoro npeamera «buomorus» HaydHbIe 3HAHUSA, YMEHUS U
CrocoObl JEWCTBHII 1O OCBOCHHIO, WHTEPIPETAlMM M TpeoOpa3OBaHUIO 3HAHUM, BHIBI
ACATCIIBHOCTU 10 IOJYUYCHHUIO HOBOT'O 3HAHHUA W IMPUMCHCHUIO 3HaHUI B Pa3IMYHBIX y‘-Ie6HI)IX
CUTyaIlusiX, a TakXe B peaJbHBIX J>XU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX C Owuonoruei. B
IporpaMMe npeaMeTHbIE Pe3yIbTaThl IPEACTABICHBI 110 TOAaM 00yUYEeHHUS.

[IpenMeTHbIe pe3yibTaThl OCBOCHUA YyuyeOHOro mnpeamera «buonorus» 6 10 knacce
AOJIKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMI O MECTE€ W POJIM OMOJOTHH B CHCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHHOHaHBHOﬁ TpaMOTHOCTH Y€JIOBCKA IJId PCIICHHA )XKU3HCHHBIX 3a/1a4,

YMEHHE PacKphIBaTh COJIEp>KaHUE OMOJOTMYECKUX TEPMUHOB M MOHSATHIA: KU3Hb, KIIETKA,
opraHusM, MeTaboau3M (0OMEH BEIIeCTB W  MPEBpaIlleHWe DJHEPruu), TOMEOCTa3
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(camoperynsiusi), ypOBHEBas  OpraHM3alMs  KHBBIX CHCTEM, CaMOBOCHPOM3BE/ICHUE
(penpoayKuusi), HaclIeACTBEHHOCTh, H3MEHUYHUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3/aratb OHOJOrMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHa,
LEeHTpajbHasl J0rMa MOJeKyJspHoW Ouomnorum), 3akoHsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u yueHus (o HeHTpax MHOrooOpas3us U MPOUCXO0XKIECHHs KyJIbTYpHBIX pacTenuit H. 1.
BaswuiioBa), onpeensats rpaHULbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BJaJIeTh METOJAAMU HAay4HOTO TO3HAHUS B OMOJOTHH: HAOJIOJEHUE W OMHCaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHu3alus W TMpPOBEJCHHE OUOJIOTHYECKOrO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE NOJYyYEHHBIX Ppe3yJbTaTOB, MCIIOJIb30BAHHBIX HAyUYHBIX MOHATHUH,
TEOPHii U 3aKOHOB, YMEHHE JeIaTh BBIBO/Ibl HA OCHOBAaHUU MOJYYECHHBIX PE3yJIbTaTOB;

yMEHHE BBIJIEIATh CYLUIECTBEHHbIE MPHU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M 3YKApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEILECTB U
MPEBpALICHHs] SHEPTUH B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOI0 M IHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PAa3MHOXKEHUS, MHAUBUAYAIBHOTO PAa3BUTHS
opraHusmMa (OHTOTEHE3);

YMEHUE NPUMEHSThH MOJIyYeHHbIC 3HAHUS A OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIIGHUH, NI IPUHATHUS IPAKTUUECKUX PEUICHUI B MOBCETHEBHON KU3HU C 1I€JIbI0 00ecTieueHMs
0€30IacHOCTH CBOETO 370POBbS M 3/I0POBbS OKPYXKAIOUIMX JIIOJICH, COOMIOJCHUS HOPM
IrPaMOTHOTO TMOBEACHUSA B OKpY’Kalolleld NpUPOIHON cpele, MOHMMaHHE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJOTHH JUIsl parMoOHaIbLHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE T'€HETHYECKHEe 3aJaud Ha MOHO- W JTUTHOpHUAHOE
CKpeIllMBaHue, CIETNIEHHOE HacJeI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUAHOIO CKPEIINBAHUS
IUIs TIpe/ICKa3aHusl HacleTI0BaHHs TPU3HAKOB y OPTaHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHYecKue paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000pPYI0BaHUEM;

yMEHHE KPUTHUECKH OILIEHHBATh M HHTEPIPETHPOBATh HH(OPMALNIO OHOJIOTHYECKOTrO
COJIepKaHUsl, BKJIIOYAIONIYIO TCEBJOHAYYHBIE 3HAHUS U3 PA3TUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBOW MH(OPMAaLMK, HAyYHO-TIOMYJISIPHbIE MaTepuabl), STUYECKUE aCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHbIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJBKUX HCTOYHUKOB, TI'PAMOTHO HCIIOJIb30BaTh
MOHSTUHHBIN anmapar OUOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOCHMs YyueOHoro mnpenmera «buonorust» e 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUNH O MecTe€ M POJM OHOJOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
o6uonoruu, GyHKIMOHATEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHMs] )KU3HEHHBIX 3a]1a4;

YMEHHUE PacKpbIBaTh COJIepKaHHe OMOJIOTHYECKUX TEPMUHOB U MOHATUNA: BU, TOIYJISIUS,
reHo(oH/, »HBOJIOLHMSA, JABWXKYIIME CUIbl ((akToOphl) HBOJIOUMH, MPUCIIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa30oBaHME, HKOJOTHYECKHE (DAaKTOphl, SKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIETIH MTUTaHUsI, SKOJIOrHUecKas nupamuia, ouoreorneHos, ouocdepa;

YMEHUE WM3Jlaratb OuoJloTHYecKue Teopun (dBomoumoHHas Tteopusi Y. JlapBuHa,
CHUHTETHYECKasl TEOPHS IBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoscrea K. M.
bapa, yepenoBaHus INIaBHBIX HampasieHMid u myteil sBomonuu A. H. CeBepuoBa, yueHus o
ounocdepe B. . Bepnanckoro), onpenensTe TpaHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJaJleTh METOJAAMU HAay4HOTO TO3HAHUS B OMOJOTHM: HAOJIOJEHUE W OMHMCaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHu3alus W TMpPOBEJECHHE OHOJOTUYECKOTO
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HKCIEPUMEHTA, BBIBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX ITOHSITHH,
TEOPHii U 3aKOHOB, YMEHHE JeTIaTh BHIBO/Ibl HA OCHOBAaHUU MOJIYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHYECKIX OOBEKTOB: BUJIOB,
MOMYJISAUN, TPOAYLUEHTOB, KOHCYMEHTOB, pEAYILIEHTOB, OHOICOIEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACJIEICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOro  oTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHW3MOB, JEHCTBHS SKOJIOTMYECKUX (aKTOPOB Ha
OpTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMaX, aHTPOIIOTCHHBIX M3MEHEHHH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ounocdepe;

YMEHUE NPUMEHSTDH MOJIyYeHHbIC 3HAHUS A OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHHH, JIJISl IPUHSTHS PAKTUYCCKUAX PEIICHUH B MMOBCETHEBHOM JKHU3HU C IETBI0 00eCIIeUeHUs
0€30MacHOCTH CBOETO 370POBbS M 3/I0POBbS OKPYXKAIOUIMX JIFOJeH, COOMIOJCHUS HOPM
IrPaMOTHOTO TMOBEACHUSA B OKpY’Kalolleld NpUpPOIHON cpele, MOHMMaHHE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JTOCTHXKEHUN COBPEMEHHOM O6uosiorun JUIst panroHaIHLHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHUE pellaTh >JeMEHTapHble OHOJIOTMYECKHE 3aJaud, COCTABIATh CXEMbI MepeHoca
BEIIECTB M SHEPTUU B dKOocUcTeMax (L€ MUTaHus);

YMEHHUE BBINOJIHATH JTaOOpaTOpHbIE M MpakTHYecKHe paboThl, cCOOMIOAATh MpaBUia IMPH
pabote ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHUE KPUTUYECKH OLIEHMBATh M HHTEPIPETUPOBATH HWH(POPMAIHIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOUIYIO TICEBJIOHAYYHbIE 3HAHMUS W3 PA3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBOW WH(OpPMAalLMK, HAyYHO-NOIYJSPHbIE MaTepualibl), paccMaTpuUBaTh TJI00aIbHBIE
9KOJIOTMYECKUE NMPOOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHbIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO U3 HECKOJBKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BATh
MOHSTUHHBIN anmapar OUOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsan4yecTBo 4acoB JJIeKTPOHHbIE
Ne ni/nt HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpakTieck (uudposbie)
NMPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl pecypebi
1 buonorus xak Hayka 2 1 0.5 Egg?%ﬁeﬁ; (I)l()(illf 17£416292
2 JKuBble cucTeMbl U X OpraHu3anus 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
4 KuznenesaTenbHOCTh KIETKH 6 1 Egggl/ﬁiﬁsi(ﬁf 176416292
5 Pa3zMHOXeHHE M MTHAMBUAYATLHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U N3MEHYUBOCTD 3 15 bu6mmoreka [{OK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekius opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHUH https://m.edsoo.ru/7f41¢292
8 Pesepaiioe Bpems ! ! Eﬁfﬁ?ﬁf&lﬁ?ﬁmczgz
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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11 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
B NMpOrpamMmblI Bcero KonTpoasas! lipaxTiieckme o0pa3oBaTeIbHbIE
e padoThbI padoThbI pecypeb
bu6mmoreka [JOK
1 DBOJTIONMOHHAS OUOJIOTHS 9 1 1 https://m.edsoo.ru/7f41cc7
4
Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA bubmmorexa IIOK
2 p 9 1 0.5 https://m.edsoo.ru/7f41cc7
3emuiie A
bu6mmoreka [JOK
3 OpraHu3Mbl ¥ OKpYyKarolas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bubmnoreka LJOK
4 Coo0riecTBa U HKOJIOTUYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6moreka [JOK
5 PesepBHOE Bpems 2 1 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 34 3 25

[TPOTPAMME
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ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne KosanuyectBo yacos Jara JJIeKTPOHHbIe N (ppoBbIe
/i Tema Ypoka Beero KOHTpOJ’[LHb] HpaKTuqecmle W3yueHus 06pa30BaTeJIBHLIe
e paboThI padoThbI pecypchl
buonorus B cucrem BxonHou bubmorexa [TOK
1 B A 1 1 04.09.202 | https:/m.edsoo.ru/863¢6122
P 3 https://m.edsoo.ru/863e632a
MeToabl mO3HAHUSA KUBOU
npupozsl. [IpakTrueckas pabota
bubnuoreka [JOK
2 Ne 1 «Mcnionb3oBaHue pazanyHbIX 1 0.5 11.09.202 )
METOJIOB NPU U3yUYEHUU 3 https://m.edsoo.ru/863e6122
OMOJIOTUYECKHX OOBEKTOBY
3 buonorunyeckue cucremsl, 1 18.09.202 but6mmoreka [JOK
MIPOIIECCHI U UX U3yUYCHHE 3 o https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KJISTKH. 1 25.09.202 but6mmoreka [{OK
Bona u MunepanbHble cou 3 T https://m.edsoo.ru/863e674¢
benku. CoctaB u cTpoeHue bubmuoreka [JOK
> 0eIKoB ! (3)2' 10.202 https://m.edsoo.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue bubnuoreka [IOK
6 KaTAJIMTUYECKON aKTUBHOCTH ! 0.5 29'10'202 https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha pUMepe aMHIIa3bl
WJTU KaTajasbl)»
but6mmoreka [{OK
7 YraeBoasl. JIumuasn 1 ;6. 10.202 https-//m.edsoo.r/863¢6870
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but6mmoreka [{OK

8 Hyxneunossie kucinorsl. AT® 33. 10.202 https-//m.edsoo.rw/863e6d5c
9 Hcropust 1 METOIbI U3yUYEHHUS 07.11.202 bubnuoteka [{IOK
knetku. Kierounas teopus 3 o https://m.edsoo.ru/863e6e88
10 Krerka kak nenoctHas xKuBas 13.11.202
cucrema ;
CtpoeHune 3yKapuOTHIECKOM
kieTku. Jlabopatoprast pabota No
2 «M3yuenue cTpoeHUs KIETOK bubnuoreka [{OK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 20.11.202 https://m.edsoo.ru/863e6{f0
OakTepuil 0T MUKPOCKOIIOM Ha 3 https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIpEnapaTax u ux
OIIHCAHUE
but6mmoreka [JOK
12 OOMEH BEIIECTB WX META00IN3M §7.1 1.202 https://m.edsoo ru/863e766¢
13 ®doTtocuHTE3. XEMOCHHTE3 04.12.202 but6mmoreka [{OK
DOHepreTnyeckuit oOMeH 3 o https://m.edsoo.ru/863e7c98
but6mmoreka [JOK
14 Konrponbras padora ; 1.12.202 https://m.edsoo.ru/863e7aae
JKW3HEHHBIHN LIUKIT KIETKH.
Henenue kiaeTku. MuTo3s.
15 JIaboparopHas pabota Ne 3 0.5 18.12.202 bubnuoreka [IOK
«Habmonenne MuTo3a B KIIETKaxX ' 3 o https://m.edsoo.ru/863e7dc4
KOHYMKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKPOIIPEIapaTaxy
16 buocunres 6enka. Peakimst but6mmoreka [JOK
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MaTpU4IHOT'O CUHTE3a

25.12.202
3

https://m.edso00.ru/863e796¢

bubmmoreka [JOK
17 Tpancnsanus — O6nocunTe3 Oenka 29.01 202 https:/m.edsoo. /86367966
13 Hexnerounsie ¢popMbl )KU3HU — 15.01.202 bubmmorexa [IOK
BHPYCHI 4 T https://m.edsoo.ru/863e7540
DopMBI pa3MHOKCHHS bubmorexa [IOK
19 N 22.01.202 | hitps:/m.edsoo.ru/863e81b6
p 4 https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios i9'0 1.202 https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE
TTOJIOBBIX KJIETOK.
71 OmnonorBopenue. JlabopaTopHas 0.5 05.02.202 bubnuorexa [JOK
pabota Ne 4 «3yueHue cTpoeHUs ' 4 T https://m.edsoo.ru/863e81b6
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpEnapaTax
NunuBuyanbHOE pa3BUTHE but6mmoreka [JOK
22 OpTAHI3MOB thz.oz.zoz hitps://m.cdsoo.ru/863¢8436
I'enetnka — Hayka o
but6mmoreka [JOK
23 HACJIEJICTBEHHOCTH U 19.02.202 https-/m.edsoo. /86368682
W3MEHYHUBOCTH 4
3aKOHOMEPHOCTH HACJIEAOBAHUS
bubmuoreka [JOK
24 MpU3HAKOB. MOHOTHOpHUIHOE 26.02.202 https-//m.edsoo. /86368878
CKpEILIMBAHUE 4
JlurubpuaHoe CKpelrBaHue.
but6mmoreka [JOK
25 3aKOH HE3aBUCHMOTO 04.03.202 https-/m.edsoo.rw/863689a4
HACJICTIOBAHMsI PU3HAKOB 4
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CuermieHHOE Hacle/lI0BaHnue
npusHakoB. JlabopaTopHas padora
Neo 5 «3yuenue pe3ynbTaToB

but6mmoreka [{OK
26 MOHOTHOPHIHOTO H 0.5 11.03.202 https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y 4
Jpo30¢HITE Ha TOTOBBIX
MHKPOIIpEnapaTax
27 I'enernka mona. HacnenoBanue 18.03.202 but6mmoreka [{OK
MIPU3HAKOB, CLETIJICHHBIX C ITOJIOM 4 R https://m.edsoo.ru/863e8c60
3meHunBOCTS.
HenacnencrBennas
M3MeHYUBOCTh. JlabopaTopHas
pabota Ne 6. U3yuenue bubnuotexa [JOK
28 MOAU(PHUKAITIOHHOM 0.5 21 -04.202 https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHUE
BapHUAIIOHHOTO psila U
BAPUALIMOHHON KPUBOI»
HacnencrBenHass N3MEHUYNBOCTb.
JlabopaTopHnas padora Ne 7. bubmuoreka [JOK
2 «AHAJIN3 MyTaluil y 1p030(UIIbI 05 28'04'202 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIpenapaTax»
but6mmoreka [JOK
30 I'enernka yeoBeka i5.04.202 https:/m.edsoo.ru/86368d78
31 Hrorosas xoHTposnbHas pabota 22.04.202
4
but6mmoreka [JOK
32 Cenexkuus Kak HayKa U IIPOLIECC 39.04.202 https://m.edsoo.rw/863¢9214
33 MeToabl U TOCTHKEHUS CEJIEKIINNA bu6mmoreka [JOK
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pacTeHUI U KUBOTHBIX

13.05.202
4

https://m.edso00.ru/863e€9214

buotexHonorus kax oTpaciib

34
IIPOU3BOJICTBA

20.05.202

4

bubauoreka [JOK
https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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11 KVJIACC

KoauuecTBo 4acoB

DJIeKTPOHHBIe N (ppoBbIE

Ne Tema ypoka K Jara oOpa3oBaTejibHbIE
/i Yp Beero OHTPOJILHBI IIpakTHyeckue H3yueHust p
e padoThbl padoThbI pecypcnl
. bubnuoreka [JOK

1 DBOJIIOLMS U METO/IbI €€ U3yUEHUs 1 ;)4.09.202 https://m.edsoo.ru/863ea20e

Hcropus passurus
. bubmuoreka [JOK

2 npeLLCTaUBneHI/H/I 00 3BOTIOLINHA 1 1 11.09.202 https://m.edsoo.rw/863e9570

BxonHO0# KOHTPOJIb 3
bubmuoreka [JOK

3 Mukpossotrorus ! ;8'09'202 https://m.edsoo.ru/863e9cle
[Momynsmus kKak dIeMeHTapHasI
eIMHUIIA BUJIA ¥ DBOJIIOIIHH.

but6mmoreka [{OK

4 JlabopaTtopHas pabota Ne 1 1 0.5 25.09.202 https-/m.edsoo.rw/863¢99¢6
«CpaBHeHHE BUJIOB 110 3
MOP(HOJIOTHIECKOMY KPUTEPHUIO)

5 JIBroKy1me cuiibl (3J€eMEHTapHbIe 1 02.10.202 bubnuotexa [JOK
(haKTOPBI) PBOTFOITUN 3 o https://m.edsoo.ru/863e9da4
EctecTBenHslit 0TOOp U ero bubmmorexa [IOK

6 bopmbI ! 29'10'202 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:

MPUCIIOCOOJICHHOCTh OPTaHU3MOB
1 BUZI000pa30BaHUE.
but6mmoreka [{OK

7 JlaboparopHas pabota Ne 2 1 0.5 16.10.202 https:/m.edsoo.ru/863e9fde

«Omnucanue TpUCTIOCOOJICHHOCTH 3

opraHuismMa 1 €€ OTHOCHTEIBHOTO
XapakKTepay
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HampaBnenus u nytu

but6mmoreka [{OK

8 MaKpO3BOJIOIUN 33' 10.202 https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOMIONINN 07.11.202
3
Uctopus xxu3nu Ha 3emiie u

10 . 13.11.202
METO/IbI €€ U3yUCHHS 3

11 ['mnoressl MpOUCXOKACHUS KUZHU 20.11.202 bubnuoreka [{IOK
Ha 3emiie 3 T https://m.edsoo.ru/863eaSa6

12 PasBurue xu3nu Ha 3eMiie 10 2711.202 but6mmoreka [JOK
spaM U TeproiaM 3 T https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIOIIH
pPacTUTENLHOTO U JKHBOTHOTO

13 mupa. [IpakTudeckas padora Ne 1 05 04.12.202 bubmuoreka [JOK
«/3yueHne UCKOMaeMbIX OCTaTKOB ' 3 o https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTCKIIHSIX)

14 Kontposnbhas paboTa no teme 11.12.202 bubnuotexa [JOK
"DBOIIOITMOHHAS TeOpHUs" 3 o https://m.edsoo.ru/863ead8¢
CoBpeMeHHasl cuctema

15 OpPraHUYECKOTO MHUPA. DBOJIFOLMS 18.12.202 ﬁgg?;:ee?siorﬁ /1863cac2c
YeJIOBEeKa (AHTPOMOTEHE3) 3 T ]

16 JBroxyuiue cuibl (pakTopsbl) 2512202 bubnuoteka [{IOK
aHTPOTOreHe3a 3 o https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMH SBOJIOLUN
YEJI0BEKA 09.01.202
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UYenoBedeckue pachl U IPUPOIHBIE

but6mmoreka [{OK

18 aJanTanyy 4eJI0BeKa 41‘5'0 1.202 https://m.edsoo.ru/863eaca2
PezepHblil ypok. O60011eH e 110
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 22.01.202
JKM3HHU Ha 3eMIIe» 4
20 DKOJIOrUs KaK HayKa 29.01.202
4
Cpensl oOuTanus u but6mmoreka [JOK
21 IKOJIOTUYECKUE (PaKTOPHI 25'02'202 https://m.edsoo.ru/863eafec
AOGuoTtndeckue hakTOphI.
JlabopaTtopHas pabota No 3.
«Mop(bo?omquKHe 0COOEHHOCTH Butmiorexa [[OK
22 pacTeHMi U3 pa3HbIX MECT 0.5 12.02.202
https://m.edsoo.ru/863eb10e
oburtanusi». JlabopaTopHas pabora 4
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYyCay
but6mmoreka [JOK
23 buotnyeckue paxTopbr 3‘9.02.202 https://m.edsoo.ru/863eb348
DKOJOTHYECKHE XapaKTePUCTUKU
nonyJsinuu. [Ipaktuueckas pabota
24 Ne 2 «ITopmcuéTt mIoTHOCTH 0.5 26.02.202
TIOITYJISIIIAIA Pa3HBIX BUIIOB 4
PACTEHUI»
Coo0riecTBa OpraHu3MOB — but6mmoreka [JOK
25 OMOIIEeHO3 24'03'202 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI bubnunoreka [JOK
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(3K0CHCTEMBI)

11.03.202
4

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

OCHOBHBIE TOKA3ATEHN
JKOCUCTEMBI. DKOJIOTUYECKHE

but6mmoreka [JOK

27 nupamuibl. CBOICTBA HKOCHUCTEM. ! i8'03'202 https://m.edsoo.ru/863eb5fa
Cykueccust
28 [TpupoHbIe 5KOCUCTEMBI 1 01.04.202
4
29 AHTPONIOT€HHBIE SKOCHUCTEMbI 1 08.04.202
4
buocdepa — rnobanpHas bubnuoreka [{OK
30 IKOCcHCcTeMa 3eMITH I i5'04'202 https://m.edsoo.ru/863ebbSe
3aKOHOMEPHOCTH CYIIIECTBOBAHUS
but6mmoreka [{OK
31 o6uocdepsl. UenoBedecTBo B 1 22.04.202 https-//m.edsoo.rw/863ebd 16
ouocdepe 3emmn. 4
32 HtoroBasi KOHTpoJbHAs paboTa 1 29.04.202
4
CocylecTBOBaHHE TPUPOJIBI U bubnuorexa [JOK
33 YeJI0BeUeCTBa ! i3'05'202 https://m.edsoo.ru/863ebale
PesepBHelIit ypok. O600IeHNE
34 TeMbl «Co00I11IeCTBa U 1 20.05.202
HKOJIOTUYECKUE CHCTEMBD) 4
OBIIEE KOJIMYECTBO YACOB I10 34 75

[TPOI'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYUEHUKA
* buonorwus, 10-11 xmaccer/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; mox pemakiueit
Kpukcynosa E.A., OG11ecTBO ¢ OrpaHU4eHHOI OTBETCTBEHHOCTHIO «Pycckoe CioBo -
Y4EOHUK»

METOINYECKHUE MATEPHAJIBI VIS YYUTEJIA
Kamunona I'.C. Msrkosa A.H. buosnorus. TemaTnueckue 1 HTOrOBbIEe KOHTPOJIbHBIE PaOOTHI
10-11xnaccel. M. Benrana-rpad, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
https://fipi.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/

34



35



	2f1c4bbb4d059d94b90814380d00b25bbf4091684a4e3c58b27b58a0d15a8f0a.pdf
	94faee139880398659fc4e02b0055d3089ee7580ce2da0ced46ed725c2fc067b.pdf

