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IHOACHUTEJIBHASA 3AIINCKA

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



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).



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 nenoctHas >xuBasi cuctema. OOLie Npu3Haky KJIETOK: 3aMKHYyTasl Hapy KHas
MemOpana, monekynbl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeka.



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

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC, UX (DyHKIHH.
[Tnasmatnueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnasma u e€ opraHouibl.
OnnomemOpannbie opranouasl kiaetku: DIIC, anmapat ['onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHOMJbl KJIETKHA: MUTOXOHJPHUH, IUIACTUAbL. IlponcxoxkaeHre MHUTOXOHJIPUN M IUIACTHL.
Bunel mnactun. HememOpaHnHbie OpraHOUIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIN IIEHTP, IIEHTPHUOJIH,
PECHUYKH, KIyTUKH. DYHKIIMK OPTaHOMIOB KIETKU. BritoueHusl.

Anpo — perynsaropHblii 1IeHTp KiaeTku. CTpoeHHe sapa: saepHas 000JI09YKa, 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.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOM  MPHUPOIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJIE.

Tabmumpr u cxemsl: «llepuoamdeckass TaOaUIAa XUMUYECKHX DJIEMEHTOBY», «CTpoeHme
MOJIEKYJBI BOJbI», «bruocuHTe3 6enka», «CTpoeHue Mosekyibl Oenkay, «CTpoeHne GhepMeHTay,
«Hyxnennossle kucnotel. JJHK», «Ctpoenne monexkynsr AT®», «CTpoeHne 3ykapuoTHUECKOU
KIeTK», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», « CTpOEHUE /Ipa KIETKW», « Y TIIEBOABD), «JIMIUIbI».

OOopyznoBaHue: CBETOBOM MHKPOCKOI, O0OpyAOBaHME A MPOBEACHUS HAONIOICHUM,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PACTUTEIbHBIX, KUBOTHBIX U OAKTEPHAIBHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Jlaboparopuast padora Ne 1. «M3ydeHHe KaTalUTUYECKOW aKTUBHOCTH (hepMEeHTOB (HA
MIpUMEPE aMIITa3bl WK KaTallasbl).

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHUM, YXUBOTHBIX H
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMUCaHUEC).

Tema 4. ’KusHeesITeJJbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTaboiau3M. AccumMmwidanusg (IUlacTUYeckudd oOMeH) U
TUCCUMUIISIUS (PHEPTeTUYECKUI 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHS BEUIECTB U YHEPTUU B MIOHUMAHUHA METa00IHM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbii. Poib GepmMeHTOB B oOMeHe
BEIIIECTB U MPEBPAIICHUH YHEPTUHU B KIIETKE.

@orocunre3. CBeroBas u TemMHOBas (a3l ¢orocuHTe3a. Peakumu ¢doTtocuHTE3A.
OddexTuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3a IS )KU3HU Ha 3emiie. BiausHue ycioBuii
cpenbl Ha (OTOCUHTE3 M CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl JKU3HH Ha
3emue.

DOHepreTHdeckuii oOMEH B  KJIETKe. PacmieruieHne  BEmIECTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIETKE. DTambl SHEpreTuieckoro oomena. [ mukonus. bpoxenue u
ero BuAbl. KHCIOpOJAHOE OKHCIEHHE, WIM KJIETOYHOEe AbiXaHue. OKUCIUTEIbHOE
dbochopunupoBanne. IPPEKTUBHOCTH IHEPTETHUSCKOTO OOMEHa.

Peakiun marpuuHoro cuntTe3za. [enermueckas wuHbpopmarus u JHK. Peammzanus
reHeTndeckoil nHpopmamuu B kieTke. ['eHeTHdecKuil Koa U ero cBoiicTBa. TpaHCKpUIIIUS —
Marpuusblid cuate3 PHK. Tpancnsmus — 6uocunTtes 6enka. Dtamnsl TpaHcsuu. Koguposanwne
aMMHOKHCIOT. Posb pubocom B OnocuHTe3e Oernka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Hcropusi otkpeitus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO ITUKJIa BUPYCOB. bakrepuodaru. bonesnu



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BBI3BIBACMbBIC BUPYCAMU. BI/IpyC I/IMMyHOI[e(bI/II_II/ITa YCJIO0BCKa

(BUY) — BoszOymgurens CIIM/la. OOpatHas TpaHCKpWMIHMSA, pEBEpTa3a W HWHTErpasa.
[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.
JdemoncTpanuu:

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

Tabmumpt w  cxembl: «Tunel  mutaswmsy, «Metabomusm»,  «MUTOXOHAPHUIY,
«QHepreTrueckuii oomen», «Xmoporuacty, «Dorocunres», «Ctpoenne IHK», «Crpoenue u
¢byHKnuoHMpoBaHue  TeHay, «CuHte3 Oenka», «l'eHeTmueckuii  kom», «Bupycen,
«bakrepuodparn», «Ctpoenue u xku3HeHHbIH wnuka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: moaenu-amuiukanuu «Yasoenne JAHK u Tpanckpumnus», «buocunres
oenka», «CTpoeHune KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOXKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii WK, WM JKU3HEHHBIM 1MKI KieTku. MHATepdaza m muto3. Ilporeccsr,
npoTekaromue B uHTepdaze. Permmmkammsa — peakuus matpuuHoro cuHresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTwm. J[UTIOWIHBIN W TaruIOWTHBIA XPOMOCOMHBIC
Habopbl. XpoMaTupl. LluTonornueckue OCHOBBI Pa3MHOXKEHHMS M MHIUBUAYaAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muro3. Cragum murtosa. Ilpoueccel, mpoucxoisdmye Ha pa3HbIX
CTaIusAX MUTO3a. BHoJIOTHUeCcKnii CMBICIT MATO34.

[Tporpammupyemast rudeb KIETKH — aronTos.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe © mojoBoe. Buael Oecrnosoro
pa3sMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKIJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLUN.

[TonoBoe pa3MHOKeHHUE, €T0 OTIIMYUS OT OECIIONOTO.

Meiio3. Cranun wMmenosa. IIpomecchl, nmpoucxonsdimme Ha cragusx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndeckuii CMbICH U 3HAY€HHE Meo3a.

["ameTorenes — npotecc 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. OmnonorBopenue. [lapreHorenes.

WunuBuayanbHOe pa3BUTHE (OHTOTeHe3). OMOpUOHANbHOE pa3BUTHE (IMOpHOreHe3).
Oranbsl 3MOPHOHAIBHOTO Pa3BUTUSL Yy TO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTPyJIsLUs,
opranoreses. I[loctamOpuonanbHoe pazBuTHe. THUIBI MOCTIMOPHUOHANIBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct u pazButne pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUs: CTPOCHNUE CEMEHH, CTAIUU
pa3BUTHS.

JdemoncTpanuu:

Ta6nuue! u cxembl: «@OpPMBI pa3MHOXKEHUSI OPTaHU3MOBY, «/[BOIHOE OIJIOJJOTBOPEHHE Y
LBETKOBBIX pacTeHWi», «BereraTuBHOe pa3MHOXEHUE pacTeHMiI», «JlelleHne KIIEeTKH
Oakrepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHHEe XpOMOCOMBI», «KiIeTouHbI UK,
«Permmukanua [ITHK», «Mwuto3», «Meio3y», «lIpsmoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKOMUTAIOIIUX U YeJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3A.

O6opynoBaHue: MHKPOCKON, MUKporpenapaTsl «CriepMaTo30U/bl MIIEKOMUTAIOIIETOY,
«Annexnerka Miekonurawomero», «KapnoknHes B KJIE€TKax Kopelika JyKa», MarHUTHas
MojeNb-anIuKanus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnas pabora Ne 3. «HaOmromenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha
rOTOBBIX MUKpPOIIpENapaTax».



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

Tema 6. HacsiencTBeHHOCTb M H3MEHYHUBOCTH OPraHN3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BuTug reHeTHKUA. Ponb nuromoruv u
AMOPHUOJIOTUN B CTAHOBJICHUU T€HETHKU. BKIIag pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKU. MeTonbl TEeHETUKH (THOPHUIOIOTHYECKUM, IUTOTCHETHUUECKH, MOJEKYISIPHO-
reHeTndeckuii). OCHOBHBIE TeHETHYECKUE MOHITHA. | eHeTHUecKass CUMBOJIMKA, UCIIONIb3yeMasi B
CXEMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HAclEeJOBaHUs  MPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpemuBanue. 3akKoH eIMHO00pa3us THOPUAOB MepBOTO MokoJieHus. [Ipasuino
JOMUHHUPOBAHMS. 3aKOH paclIelieHusl npu3HakoB. [umnore3a uuctoThl ramer. llomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHWE. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHS  MPU3HAKOB.
[{utoreHeTuyeckue OCHOBBI JAWUTHOPHIHOTO CKPENIMBAHUA. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJISl ONIPEICICHHUS TEHOTUTIA OCOOH.

CuerieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprama mno cuemjieHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuernieHusi TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHsI HACIEACTBEHHOCTH. | €eHETHYECKNE KapTHhI.

I'enetnka nona. XpoMOCOMHOE OIpeAesieHHE Mojia. AyTOCOMBI U IMOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3mbl. HacnmemoBaHwe NpPU3HAKOB, CUEIJICHHBIX C
MOJIOM.

N3MenunBOCTh. BUbl N3MEHYMBOCTH: HEHACEICTBEHHAS U HACIECTBEHHAs. Posb cpebl
B HEHACIICJICTBEHHOW W3MEHYHMBOCTH. XapaKTepUCTHKA MOAN(PUKAIMOHHON H3MEHYUBOCTH.
BapuanmonHsiil psg n BapuanvoHHas kpuas. Hopma peakiuum npusHaka. KonmdyecTBeHHbIE 1
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peakinu. CBoHCTBa MOIU(PUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBenHas, Wiy reHOTHIMYECKas, N3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u TONOBOM mMporecc — OCHOBA KOMOWHATUBHOW W3MEHYHMBOCTH. MyTallMOHHAS
n3MeHYNBOCTh. Kiaccudukainus MyTamnuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa u
MPUYKHBI MyTail. MyTareHHsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHOM
m3meHuanBoctr H. 1. BaBuiona.

BresnepHas HaclneACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka wenoBeka. Kapuwotun denoBeka. OCHOBHbIE METOJbl TEHETHKH YEJIOBEKA:
TCHEAOTUYECKHH, ONU3HEIOBBIA, I[MTOTCHETUYECKUH, OHOXMMHYECKUN, MOJIEKYISIpPHO-
reHeTndeckuii. COBpEeMEHHOE ONpeNesieHHe TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIHPOBaHUE, B TOM uucie ¢ nomombio [I[P-ananmza. HacnencrtBenHbsie 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 KOHCYJIbTUPOBAaHUE. 3HAUYCHHWE MEIUIMHCKON TeHETHKH B
MPEAOTBPAICHUH U JICUCHUN TEHETHICCKUX 3a00JICBaHUI YeTOBEKa.

JdeMoHcTpanum:

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

Tabmuipl 1 cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHUE U €TO IUTOTEHETUYECKas: OCHOBAY,
«3aKOH pacHIeIUICHUsIT M €ro IMTOIr€HETHYeCKas OCHOBa», «3aKOH YHMCTOThI TaMETy,
«Jlurnbpunnoe ckpemmBanuey, «lluTomorudyeckne OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSY,
«Menosz», «B3zanmoneincTBrue ajielbHbIX F€HOB», «[ eHeTHYecKue KapThl paCTeHUM, )KUBOTHBIX
1 4YeynoBekay, «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CIEIJIEHHOTO C IOJIOMY,
«KapuoTumbl dYenoBeka U JKUBOTHBIX», «BUABI HM3MEHUHMBOCTHY», «MoauduKalmoHHas
M3MEHUYNBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTrka rpymnm kpoBm», «MyTarmoHHas
W3MEHYHUBOCTEY.



Ob6opynoBanue: Mojaenu-anIuukanuu «MoHorubpuaHoe ckpeuBanuey, «Hemomnoe
JOMUHUpOBaHUEe», «JurnOpunnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanun (HOpMbl KPBIIEB M OKPAcKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopnast pa6ora Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPHIHOTO U JUTHOPUIHOTO
CKpEUIMBaHUsA y Ap030(UiIbl Ha TOTOBBIX MUKpPOINpEnapaTax».

Jlabopartopnast pa6ora Ne 6. «3ydenne moaudukainoOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHAalIOHHOTO psZia U BApUALIMOHHOW KPUBOI.

Jlabopatopnas pabora No 7. «Awanm3 wMyTanmmid y JApo30QUIBI HA TOTOBBIX
MHUKpOIIpenaparax».

[IpaxTrueckast padota Ne 2. «CocTaBiieHue 1 aHaJIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoILecC. 3apokACHUE CEIEKIMU U noMecTukaus. Ydyenue H. WM.
BaBuioBa o mEeHTpax NPOUCXOXKICHUS M MHOrooOpas3us KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbI U MHIUBUAYaAIbHBIH OTOOPHI B CEICKIUU
pacTeHuid u kUBOTHBIX. OlleHKa 3KcTepbepa. bIN3KopoACTBEHHOE CKpellBaHUe — UHOPUIUHT.
UYucras nuHug. CkpemumBaHue 4YHCThIX JuHuil. [ereposuc, wunm rulOpugHas cuia.
HeponcrtBennoe ckpemuBanue — aytOpuaumur. OtnanéHHas ruOpuamzanuss v e€ yclexwu.
HckyccTBEHHBIE MyTareHe3 M IMOJMY4YEHHE MOJMILIONIOB. JlOCTHIKEHHUS CENEKLUMU PacTEeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnorua Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl CO3JaHUS
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kinerounas wumxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHU. KiloHMpoBaHME BBHICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. OKOJOTMYEeCKHe M JTudeckue mnpobiemsl. MO —
TeHEeTHYECKU MOAU(PUIIMPOBAHHBIE OPraHU3MBI.

JleMoHcTpanuu:

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

Tabnmunpel U cxembl: Kapta «LIeHTpbl MPOMCXOXIEHUS U MHOT000pas3usi KYJIbTYPHBIX
pacteHuii», «Ilopoasl TOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuauzanus», «Paborer akamemuka M. @. WBanoBay, «llomummonmus», «OOBEKTHI
ouotexHonorun», «Kierounsle KyJlbTypbsl U KIOHHUpOBaHHE», «KOHCTpyHpoBaHHE M NEpPEHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJISDKH IUIOJIOB M KOPHEIUIOJNOB IMKHX (POPM M KYJIBTYPHBIX COpPTOB
pactenui, repbapuii « CelbCKOX03SIMCTBEHHBIE PACTCHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/bI UM JOCTHKEHHS CEJEeKIUH PAcTeHUH M >KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBI Y4aCTOK, B TEIUIMYHOE
XO035IICTBO, J1abOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaonIMOHHAS OHOJIOTHA.

[IpeanochIKM BO3HUKHOBEHUS! 3BOJIIOLMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHUsl U €€
MecTO B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HayK.

CeugerenscTBa 53BOJIIONUH. IlajleOHTOJIOrMYECKHE: ITOCIIEA0BATEILHOCTE ITOSIBJIICHHS
BHJIOB B TMAJICOHTOJIOTUYECKON JICTOMHCH, TIepeXoHbIe popMbl. bruoreorpadudeckue: cxoncTBo
U paznuare GayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W Pa3IUYUs SMOPHOHOB Pa3HBIX BHUJIOB TO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbIEC, aQHAJIOTHYHbIC, PYJUMEHTApHbBIE OpPraHbl,



aTaBU3Mbl. MOJIEKyJIApHO-OMOXMMHUYECKHE: CXOJACTBO MEXaHHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MyTeH y BCEX OpraHU3MOB.

OpomonmonHass Tteopuss Y. [lapBuna. Ilpennocwiiku BO3HHMKHOBEHHUS JapBHUHHM3MA.
JIBKyIiMe Cuiibl 3BOJIOUMH BHAOB 1o JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE MpU
OrPaHUYEHHOCTH pPECypCcoB, HeompeaeiaéHHas H3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBotonun (CTD) u e€ oCHOBHBIE MOTOKEHHUS.

Muxkposomtonus. [Tonynsius Kak equHUIA BUIa U BOJIOLUH.

JIBrkyne cuibl ((akTopbl) ABOJIONMM BHJOB B MpHUpoje. MyTallMOHHBINA Ipolecc U
KOMOMHATHBHAas HW3MEHYUBOCTh. [lomynsiioHHble BONHBI U JApedd reHoB. M3onmauus u
MUTpaLusl.

EctectBenHblil oTOOp — HampaBisitomuidi ¢axktop 3Bomronuu. DopMbl €CTECTBEHHOTO
otOopa.

[Iprcnoco0aeHHOCTh OPraHu3MOB Kak pe3ysbTaT 3Bosmonuu. [IpuMeps! npucnocobnenuit
y OpraHu3MoB. ApoMop(03bl U UIHOATATITAIIHH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHbIE (QOpMBI BHUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYECKOe.

MaxkposBomorus. PopMbl 3BONIONUK: (pUIIeTHYECKasl, JUBEPreHTHasl, KOHBEPIreHTHas,
napaiensHas. HeoOpatumMocTh 3BOMIONNY.

[IpoucxoxaeHne  OT  HECMENUATU3HPOBAHHBIX  TPEIKOB. [Tporpeccupyromias
crenuanu3anus. AanTuBHas paidalus.
JdemoncTpanuu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuupelr u cxemsl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emie», «3apoiblIin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®PopMbl OOpsObI 3a CYIIECTBOBAHHEY,
«EctecTBennbiit  oTtOOp», «MHOroobpa3zue CcopToB pacTeHui», «MHoroodpasue mnopos
KUBOTHBIX», «ITonmynsuumy, «MyTannonHas W3MEHYHMBOCTBY, «Apomopdo3bD»,
«Manoanantanuny, «OO0mas nereHepanus», «JBmxymme cuisl 3Bomonun», «Kapra-cxema
Mmapuipyta mytemectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnocobieHHOCTD
opranusmoBy, «I'eorpadudyeckoe BU1000pazoBaHuEe», « IKOJIOTHIECKOE BUJ000OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HA0Op IUIOO0B U
ceMsH, KoJuteKius «lIpumepsl 3alIUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOzelb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieb « CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Koyuiekius «DopMbl COXpPaHHOCTH HCKOIAEMBIX
KUBOTHBIX M pacTeHui», Mojenb amrinkanus «llepexkpéct xpomocom», BiIaKHbIE MpenapaTsl
«Pa3Butue Hacekomoro», «Pa3Butue mATymKu», MHUKponpenapaT «Jlpo3oduna» (HopMma,
MyTaluu (GOpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnast pa6ota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHM3Ma Hu eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble TPEICTABJICHUS O 3apOKIE€HUU XKU3HU. HaydHble THIOTE3bl BOZHUKHOBEHUS
KHM3HM Ha 3emJjie: a0MOreHe3 W MaHCIepMHs. XUMHYecKas IBOJIONUS. AOHOTEHHBIN CHHTE3
OPraHMYECKUX  BELIECTB M3  HEOPraHMYeCKHX. OKCIEPUMEHTaJIbHOE  MOJTBEPKICHHE
XUMUYecKoll sBomtonu. HavanbHble 3Tamnel Ouonornyueckoil ssomonuu. ['nnoreza PHK-Mupa.
®opmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKH. [lepBble KIIETKH U UX
sBOIIIOLINA. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PasButne >xku3HM Ha 3emsie 1o odpaM U nepuosaM. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. Ilanmeo3oiickas spa u €€ TEPHOIBI: KEMOPHHCKWN, OPIOBUKCKUH,
CUJIypUNCKHM, IEBOHCKHUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3so30¥ickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo30iickas 3pa u €€ nepuo/pl: ajgeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiauMaTa U Te€O0JOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacTUTENFHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHMid U KUBOTHBIX. llosiBieHue,
paciBeT U BHIMUPAHUE TPYMIT )KUBBIX OPTraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpa)k€HHE 3BOIMOLUH. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBomronysl  4eiloBeKa. AHTPOIIOJIOTHA Kak Hayka. Pa3BuTtue mpencTaBiIeHUl o
MIPOUCXOXKICHNUHN YeoBeKa. MeToibl u3ydeHus: antpornorene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.

JBwxymue cunsl (akTopbl) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH U
ecTeCTBeHHbIH 0TO0p. OOIIeCTBEeHHbIH 00pa3 )KU3HU, U3TOTOBICHUE OPYAMN TPy, MBIIUICHUE,
pedsb.

OCHOBHBIE CTaUM WU BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, UeIOBEK yMeENblH,
UYenosek npsMoxonamui, YenoBek Heanaepranbckuii, Yemoek pasymHbii. Haxoaxwm
HCKOIIAaeMBIX OCTAaTKOB, BpPEeMs CYIIECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: eBpoONeoHHas (eBpasuiickas), HErpo-
aBcTpajoujgHas  (dKBaTOpHalbHas), MOHTOJIOMAHAs  (a3uWaTCKO-aMepuKaHCKas).  YepTol
NPUCHOCOOTICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCJIOBUSAM CYHIECTBOBAHMS.
EnuncTBO "enoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabnuue! u cxemsbl: «Bo3HukHOBeHHe COJIHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTmdeckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEpPT CTPOCHMS
YelloBeKa U 4el0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaICOHTOJIOIMUECKUX HaXOO0K
IIPEIKOB COBPEMEHHOIO uejoBeKa», «JlpeBHeimme moan», «/lpeBHue monn», «llepbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKne pacoh».

Ob6opynoBanue: Mynsku — «lIpoucxoxneHne uenoBeka» (OIOCTBI  aBCTpaJIONUTEKa,
MUTEKaHTPONa, HeaHAepTallblla, KpOMAaHbOHIIA), CICHKU WU M300pa’keHUs KaMEHHBIX OpYIHii
NEPBOOBITHOTO YeNoBeKa (KaMHM-4ONINepsl, pyouia, ckpebia), reoXpoHOJIOTHYecKas Talnuua,
KoJuteKus «®opMbl COXPAHHOCTH MCKOMAEMBIX KHUBOTHBIX U PACTCHHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaxtuueckas padota Ne 1. «/3ydyeHne MCKOMAaEeMbIX OCTAaTKOB PACTCHHUM M KUBOTHBIX B
KOJUIEKLIUSAX).

DKCKypcHsi «DBOJIIOIHUS OPTAaHUYECKOT0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WIIH
KpaeBeqUeCKUid My3ei).

Tema 3. OpranusMbl 4 OKpYyKaOLIas cpeaa.

OKojoruss Kak Hayka. 3ajauyd M pas3fenbl JKOJOTMU. MeTolbl HKOJIOTHYECKUX
HCCIEA0BAHUMN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  I[OYBEHHa,
BHYTpUOpPraHU3MEHHas.

Okonornueckue (akropel. Krnaccudukanums skonorudyeckux (akTopoB: aOHMOTHUECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J(elicTBHE IKOIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbGunoTtnueckue  (akToOpbl:  CBET, TeMIeparypa, BiIaXHOCTb. DoTonmepuoausm.
[IpucnocoOnenust opraHu3MoB K JeicTBHIO aONOTHYECKUX (aKkTOpoB. bruonmoruueckre puTmsl.



buotnyeckne  ¢dakropel. Buapl < OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIUS,
XHUIHUYECTBO, CUMOMO03 U ero ¢gopmsl. [lapasutusm, koomnepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHMUECTBO). AMEHCANM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHUX
B3aMMOJICHCTBHI JIIsl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKU Nomyssiiud. (OCHOBHBIE MOKA3aTENM IOMYJISLUH:
YHCIEHHOCTh, IUJIOTHOCTb, POXKJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT, MUTpamnus. JuHamuka
YHMCJIEHHOCTHU NOIYJISIIMY U €€ peryJssaiusl.

JdemoncTpanuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. I'ekkens.

Tabmumpr u cxemsl: kapta «lIpupogasie 30Hb1 3emin», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«Dotonepuoausm», «llomymsmum», «3aKOHOMEPHOCTM pPOCTAa YHMCIECHHOCTH IOMYJISLUH
uH@y30pun-Tyhenbkn», «llumessie nenmy.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomornueckne 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
OOUTaHUS.

Jlabopatopnas pabota Ne 4. « BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padora Ne 2. «[loac4€r IIIOTHOCTH MOMYJISAIMNA Pa3HbIX BUAOB PACTCHUI.

Tema 4. Coo0mecTBa u 3K0JIOTHYECKHE CHCTEMBI.

CoobmectBo  opraHu3MoB  —  OuoneHo3.  CTpykTypbl  OHOIIEHO3a:  BHUOBaf,
MIPOCTPAaHCTBEHHAs, Tpopuueckas (mumienasi). Bunsl-nomuHanTel. CBsi3u B OMOIIEHO3E.

DOkosiornyeckue cucteMsl (dkocuctembl). [loHarue o0 skocucteMe U OHMOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, pPEIyLECHTHI.
KpyroBopoT BemecTB M MOTOK SHEPIUUM B dKocucteme. Tpoduyeckue (MuUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNM 3KOCUCTEMBbI: Ouomacca,
NPOAYKIMS. ODKOJOTWYECKHE NHpaMHJIbL: HPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTh, CAMOpPETryJianus, pazButue. CyKieccus.

IIpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMA XBOWHOTO WIN
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KOCHCTeMBl. buosioruueckoe u
XO03s5IIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiuuBocTd skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemectBo M ero QyHkuuu. OcobeHHOCTH Ouocdepbl Kak INI0OATBHOM 3KOCHUCTEMBI.
JluHaMuuecKoe paBHOBECHE U 0OpaTHas CBsA3b B OHocdepe.

KpyroBopoTsl BemiecTB UM OHOr€OXMMHYECKHE IMKJIBI AJIEMEHTOB (YIJIepoja, a3oTa).
3oHanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEeHUs B Onocdepe. [ modanbHbIe
HKOJIOTHUECKUE TPOOIIEMBI.

CocyuiecTBoBaHHE NPUPOJBI U yeroBeuecTBa. CoxpaHeHHe OMOpa3HOOOpas3us Kak OCHOBA
ycroifunBocTi Ouochepsl. OCHOBA PallMOHANIBHOTO YIPABJICHUS MPUPOAHBIMU PECypcaMH U MX
UCIOJIb30BaHue. JlocTrykeHns: OMONIOrUH U OXpaHa MPUPO/IBIL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuue! u cxemsl: «Ilumessie nenn», «bruonenos: coctaB u cTpykrypa», «lIpuponHsie
coobmectBay, «llemn mnuranus», «Okonornyeckas nupamuaa», «buocdepa u denoBek»,
«OKocHCcTeMa IIHMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTEMa XBOWHOro Jjeca», «buorenos
BoloéMay, «ArpoueHo3», «llpuMmepHble aHTpPONOTeHHBbIE BO3JEHCTBUS HA TMPUPOIY»,
«BakHelilMe MCTOYHMKM 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeHIIas
cocrapJstonias ouocdeps», «DakTopsl Aerpaganuu nousy, «[lapaukossiit ap ek, «PakTophI
PalMoaKTUBHOTO 3arps3HeHus: ouocdepr», «O0mIas cTpykrypa ouocheps», «Pacmnpocrpanenue



KU3HU B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopoT azora B mpupoze».

Ob6opynoBanue: MO/IeTb-aNTITHKALHS «TunuuHble OMOIICHO3BI», repbapmii
«PactutenpHbIe  cooOmiecTBa»,  Koiuekiuu — «buomenos3», «Bpemurenn — BakHEHIINX
CEeNIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKUMH PACTEHMH M  JKUBOTHBIX,
MIPUHAJICKANTUE K Pa3HBIM 3KOJIOTMYECKUM IpylaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
denepanyu, U300paKEHUS OXPAHAEMBIX BHJIOB PACTEHUH U )KUBOTHBIX.

BocnurarensHblii moteHuan npeamera «buosorus» peanusyercs uyepes:
MPUBJICYCHUE BHUMAHUA OOYYaIOIMUXCS K IICHHOCTHOMY AacCHeKTy HW3y4aeMbIX Ha ypoKax
MPEeIMETOB, SIBICHUA W COOBITUH, WHUIMUPOBAHUE OOCYXICHUW, BBICKA3bIBAHUN CBOETO
MHEHHUSI, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHUSM, SIBICHHSM,
JIMIIaM;
MPUMEHEHNE MHTEPAKTUBHBIX (HOpPM yUeOHOU pabOThI - WHTEIUICKTYAJIbHBIX, CTUMYJIUPYIOITUX
[03HABATEJIbHYKD MOTHUBALMIO, WIPOBBIX METOAUK, JHUCKYCCHUW, JAKOLIUX BO3MOXHOCTH
MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOTO JMAJOra; TPYMNHOBOM pPAaOOTHI, KOTOpas YUYHUT
CTPOUTHh OTHOIICHHS W JCWCTBOBAaTH B KOMaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIIJICHUS;
noOykJeHue OoOydJarmuxcss COONI0AaTh HOPMBI  TOBEACHHSA, TMpaBWiIa OOIICHUS CO
CBEPCTHUKAMH 51 MeJarornIeCKuMHU paboOTHUKAMH, COOTBETCTBYIOIINE YKIIaay
o0mieoOpa3oBaTelbHON  OpraHW3allii, YCTAaHOBIEHHE U TOJACPKKY J0OpOKeIaTenbHOM
aTMocepsl;
OpPraHM3alMI0 HACTABHUYECTBA MOTHBUPOBAHHBIX U OPYIUPOBAHHBIX OOyYAIOIIUXCS HAaJ
HEYCIEBAIOIMMMH  OJIHOKJIACCHUKAMH, B TOM YHCJIE€ C OCOOBIMH 0OOpa30oBaTeIbHBIMHU
MOTPEOHOCTSIMU, MAIOMIETO OOYYaIOUIMMCS COIMANIBHO 3HAYMMBIN OIBIT COTPYAHUYECTBA H
B3aNMMHOM ITOMOIIIH;
WHUIUUPOBAHUE W TOJJICPKKY  HMCCIENIOBATEIBbCKOW  JEATENBHOCTH  OOYYarommxcs,
IJJAHUPOBAHUE W BBINOJHEHHE WHIWBHUAYAJIbHBIX W TPYNIOBBIX MPOEKTOB BOCIHUTATEIBHON
HaIpaBJIECHHOCTH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMSBI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA

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:



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;



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
yueOHble JeiicTBUs (TO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYJISATHBHBIC), 00ECIIeUMBAIOIINE



¢dopmupoBanue (YHKIMOHAIBHONH I'PAaMOTHOCTH M COLMAJIBHOM KOMIIETCHIIMH OOYy4YarolIuxcs,
CHOCOOHOCTD oOyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YHHUBepcalbHble Yy4eOHbIe JEHCTBHS B IIO3HABAaTEILHOU U
COIMAJIbHOM MPAKTHUKE.

MertamnpeamMeTHble pe3ysbTaTbl OCBOCHMS INPOrpaMMbl CpelHero oOIero oOpa3oBaHUs
JOJKHBI OTPaKaTh:

OsiajeHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU MO3HABATEJIbHBIMH AeHCTBUSMU:

1) 6a3oBble JJOorMUecKUe JeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIMPOBaTh W aKTyalU3upoBaTh NpoOJieMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

HCIIOJIBb30BaTh IPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINUIEHHUS (aHAIu3a,
CUHTE3a, CpaBHEHMs, Kiaccupukanuu, OoOOOILIEHHs), PACKPbIBaTh CMBICT OHOJOTHYECKUX
MOHATUH (BBIACIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUSIMU);

OTIpEe/ICNATh LENU JIeATENbHOCTH, 3aJaBas HapaMeTpbl UM KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C MIOCTABICHHBIMH LIETSIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHSA Uid OOBSCHEHUS (aKkTOB M SBICHUH >KUBOUN
MIPUPO/IBL;

CTPOUTH JIOTUYECKHE pacCyKIAeHHs (MHIYKTUBHbBIC, JEAYKTHBHbIE, IO aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MOJIENBHBIE CPEACTBA Ul IIPEJCTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIECHUN B W3Y4YaeMBIX OMOJIOTHYECKHX OOBEKTaX, a TaK)Ke MPOTHUBOPEUUN pPa3HOTO POa,
BBISIBJICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH pelIeHHs IPOoOJIeMbl C YUETOM aHAJIN3a UMEIOIIMXCS MaTepHaIbHBIX
U HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBbHOCTb, OLEHHBATh COOTBETCTBHE pE3YJbTATOB LIEJSM,
OLIEHMBATh PUCKH MOCIEICTBUN AESTEIbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH pPabOTy B YCIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MTPH PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbIe HcCIe0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOMCKY METO/I0B
pelIeHUs] MPAKTUUECKUX 3aj[ad, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

HCIIOJIb30BaTh PA3IMYHbIE BBl JAEATEIBHOCTU IO TOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTyallUsiX, B TOM YHUCIE NPU
CO3JIaHUU YUEOHBIX M COLMATBHBIX IPOEKTOB,;

(dbopMupoBaTh HAYYHBI THUIT MBIIUICHUS, BIaJIeTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSIMU U METOJAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJladyu B OOpa30BaTEIBHOW NEATEIHLHOCTH U
KU3HEHHBIX CUTYAIMSIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallu3UpOBaTh 3a/ayy, BbIIBUTaTh
TUIOTE3y €€ pElIeHHs, HaXOAUTh AapryMEHThl Ul JIOKa3aTelbCTBA CBOUX YTBEPXKICHH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IIOJYYEHHbIE B XOJAE pEIICHUs 3aJa4d pe3yJIbTaTbhl, KPUTHYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH II€JIEHANPABIECHHBIM MOMCK TEepeHoca CPEeACTB U CHOCOOOB JEHCTBUS B
poECCUOHATIBHYIO CPELY;

yMETb MEPEHOCUTh 3HaHUS B  I[IO3HABAaTEJbHYI0O M  MPAKTUYECKyl0 oO0nacTu
KHU3HEAEATEIbHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE WJEH, IpeaaraTb OpPUTHHAIBHBIE TOAXOAbI M pEIICHUS, CTaBUTh
npoOJIeMbl U 331auu, JIOMyCKaIOIINe albTepHATUBHbIC PEILICHHS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(popManuu (TeKcTe yueOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JUTEepaTrype, OMOJOTHYECKUX CIOBapsAX M CHPAaBOYHHUKAX, KOMIBIOTEPHBIX
06a3ax maHHBIX, B VHTepHeTe), aHAIM3UpPOBaTh HMH(OPMAIMIO DPA3IUYHBIX BHUIOB M (QopM
MIpe/ICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTS;

(dbopMyIMpOBaTh 3ampOChl M TNPHUMEHATh Pa3IMYHBIE METOJAbI NPH IOHCKE U OTOOpe
OuoornuecKoil HHPpopMaIi, HeOOX0IUMOM JIJIsl BHIITOJIHEHUS! YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEpIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY TpPEACTaBICHUS OHUOIOTHYECKOM
uHpopManuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTrOe);

UCMOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBA IMpH paboTe C¢ OHUOIOTHYECKOM
nHpopMalel: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHueCKHe 3HaKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIB30BaTh W INPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

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

OgnajgeHne yHMBepPCaJIbHBIMA KOMMYHHUKATHBHBIMHU AeHCTBUAMM:

1) o0menue:

OCYIIECTBISATH KOMMYHHKAILIMU BO BCeX c(epax >KU3HU, aKTUBHO yYacTBOBATh B JMANOTe
WIM JUCKYCCUU TIO CYLIECTBY 0OCyXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYKIECHHMsSI OTHOCHUTEIBHO BBINOJIHEHUS TpeularaéMOM 3alayd, Y4YUThIBATh MHTEPECHl H
COTJIACOBAHHOCTH MO3UIMI IPYTUX yYaCTHUKOB AMAJIOTa I AUCKYCCHN);

pacrio3HaBaTh HeBepOaJibHbIE CpEJICTBA OOILICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOHQIMKTHBIX CUTYallil, YMETh CMAT4aTh KOH(MIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOICHCTBHS, NOHUMATh HAMEPEHUS
APYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOILEHHE K COOECETHUKY M B KOPPEKTHOH (opme
(GbopMyIIHpOBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAA 1eSITeJIbHOCTD:

MOHMMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOThl MpHU
peleHn OMOIOrnYecKoi MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEHCTBUS NP pELICHUN yueOHOU 3a1auH;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX ICHCTBUI C Y4ETOM OOIIMX HMHTEPECOB M
BO3MOXKHOCTEH Ka)kJI0To 4jeHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTb M KOOPAMHHPOBATh
JNEUCTBUS TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHM, paclpenessitb POJIM € Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KaYE€CTBO CBOETO BKJIA/a M KaKJOTO yYaCTHUKA KOMAaH[bl B OOIIMN pe3yibTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETMUYECKOE TIOBEJCHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATHBHBIM.

OgiaieHHe YHMBEPCAJbHBIMHU PeryISTHBHBIMH 1eHCTBUSIMU:

1) camoopranm3anms:



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

BbIOMpPATh HA OCHOBE OMOJOIMYECKHX 3HAHUH 1IEJIeBbIC U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYNKAax 0 OTHOLIEHUIO K JKWBOW MPHUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITETIFHO OCYIIECTBIIATh IMO3HABATENIbHYIO JESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (opMyIupoBaTh COOCTBEHHbBIE 3aJaud B OOpPa30BaTENbHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYALMSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPENOUYTEeHUM;

JieNaTh OCO3HAHHBII BHIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLCHUBATH
COOTBETCTBUE PE3YJILTATOB LIETIAM;

BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(ieKCUM KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUI
Y MBICIIMTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI pedIieKCuu
JUIS OIICHKHU CUTYalllH, BHIOOpa BEPHOTO PEIICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKCHMUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsTHE ce0s1 M APYIUX:

MIPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTHI JPYIUX IIPU aHAJIU3€ PE3YJILTATOB IEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmetHsie pe3ynbTaThl ocBoeHHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT CIierduuecKue sl ydeOHoro mpeamera «bruonorus» HaydHbIe 3HAHHS, YMEHUS U
CIocoObl  JIGWCTBUII 1O OCBOCHMIO, WHTEpIpETallud W NpeoOpa3oBaHUIO 3HAHWM, BHUIBI
JESTEeTBHOCTH TI0 TIOJTYYCHHUIO HOBOTO 3HAHMS M MPUMEHEHHWIO 3HAHWUH B Pa3iIMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B peallbHbIX JXU3HCHHBIX CHTYyallUsiX, CBSA3aHHBIX ¢ Owuosorueil. B
porpaMMe peMETHBIC PE3YJIbTaThl IPEACTABICHBI MO TOJaM 00yUeHHS.

[IpenmertHble pe3ynbTaThl OCBOCHMs YydeOHoro mnpenmera «buonorus» 6 10 knacce
TOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MecTe€ M POJM OHOJOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTEeCTBCHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KApTHHBI MUpPA H
HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
ononoruu, GyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKA IS PEIICHHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMHUHOB M MOHSATHIH: KU3Hb, KIIETKa,
opraHusM, MeTaboau3M (0OMEH BEImeCTB W  MPEBpallleHue DJHEPruu), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas  OpraHM3alMs  JKHBBIX  CHCTEM, CaMOBOCIHPOM3BE/ICHUE
(penpoIyKIHs), HACIECTBEHHOCTh, H3MEHYHBOCTH, POCT U Pa3BUTHE;

YMEHHUE H3/aratb OHOJOrMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHa,
LEeHTpajbHasl JAOrMa MOJeKyJspHoW Ouomnorum), 3akoHsl (I'. Menaens, T. Moprana, H. U.



BaBuioBa) u yueHus (o HeHTpax MHOrooOpas3us U MPOUCXOXKIEHHs KyJIbTYpHBIX pacTenuit H. 1.
BaBwuiioBa), onpenensiTe TpaHHUIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJaJIeTh METOJAAMU HAay4HOTO TO3HAHUS B OMOJOTHH: HAOJIOJEHUE W OMHCaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUH, OpraHu3alus W TMpOBEJCHHE OUOIOTUYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX ITOHSITHH,
TEOPHii U 3aKOHOB, YMEHHE JeTIaTh BIBO/Ibl HA OCHOBAaHMU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIJIEIATh CYLUIECTBEHHbIE MPHU3HAKUW BHPYCOB, KJIETOK MPOKAPUOT M 3YKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
MIPEBpALICHHs] SHEPTHUH B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOI0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meii03a, OIJIOAOTBOPEHMS, PA3MHOXKEHUS, UHIAUBHUIYaIbHOTO Pa3BUTHUS
opraHusMa (OHTOTEHE3);

YMEHUE NPUMEHSThH MOJIyYeHHbIC 3HAHUS A1 OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHHH, JIJISI IPUHSTHS TPAKTUICCKUAX PEIICHUH B MTOBCETHEBHOM JKHU3HU C IETBI0 00ECTIeUeHUs
0€30IacHOCTH CBOETO 370POBbS M 3/0POBbS OKPYXKAIOUIMX JIFOJEH, COOMIOZCHUS HOPM
IrPaMOTHOTO TMOBEACHUSA B OKpY’Kalolled NpUPOIHON cpele, MOHMMaHHE HEOOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJOTHH JUIsl palMoOHaILHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIe T'€HETHYECKHEe 3aJaud Ha MOHO- U JTUTHOpPHUAHOE
CKpeIllMBaHue, CIETNIEHHOE HacJeI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUAHOIO CKPEIIMBAHUS
IUIs TIpe/ICKa3aHusl HaclieI0BaHHs TPU3HAKOB y OPraHU3MOB;

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

YMEHHE KPUTHUYECKH OIICHUBATh W WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUsl, BKJIIOYAIONUIYIO TCEBJOHAYYHBbIE 3HAHUS U3 PA3TUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBOW HMH(OPMAaLMK, HAyYHO-TIONMYJISIPHbIE MaTepuaibl), STUYECKUE aCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHbIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSTUHHBIN anmapar OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHMs YydeOHoro mnpenmera «buonorusty 6 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUNH O MecTe€ M POJM OHOJOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KApTHHBI MUpA H
HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
o6uonoruu, GyHKIMOHATEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJIepKaHHe OMOIOIHYECKUX TEPMUHOB U MOHATUNA: BUJ, TOIYJISIUS,
TeHO(OHI, DBOJIONHWA, JBIKYIIME CHIBl ((aKTOpPhI) HSBOJIONHMH, MPUCIIOCOOIEHHOCTh
OpPraHu3MOB, BHJI000pa3oBaHME, HKOJOTHYECKHE (DAaKTOpBI, SKOCHCTEMa, MPOJYLEHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIETIH MTUTaHUs, SKOJIOrHuecKas nupamuia, OuoreorneHos, ouocdepa;

yYMEHUE WM3Jlarath OuojlorHueckue Teopun (dBomounoHHas Tteopusi Y. JlapBuHa,
CUHTETHYECKasl TEOPHS IBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIieBoro cxojcrea K. M.
bapa, yepenoBaHus INIaBHBIX HampasieHuid u myteil sBomonnu A. H. CeBepuoBa, yueHus o
ounocdepe B. . Bepnanckoro), onpenensTe TPaHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJaJleTh METOJAAMU HAay4HOTO TO3HAHUS B OMOJOTHM: HAOJIOJEHUE W OMHCaHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHu3alus W TMpOBEACHHE OUOJIOTUYECKOrO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX ITOHITHH,
TEOPHii U 3aKOHOB, YMEHHE JIeIaTh BBIBO/Ibl HA OCHOBAaHMHU MOJIYYEHHBIX PE3yJIbTaTOB;

yMEHHE BBIICIAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTHUYECKUX O0OBEKTOB: BUIIOB,
MOMYJISALUN, TPOJYLUEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OIEHO30B U HKOCUCTEM,



0COOEHHOCTH  MPOIECCOB:  HACIEICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHW3MOB, NEHCTBHUS 3KOJOTHYECKUX (aKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U NOTOKA SHEPTUU B DKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOT€OXMMHUYECKHX IHUKJIOB B
ouocdepe;

yMEHHE NPUMEHATH MOJTY4YeHHbIE 3HAHUS I 00BSACHEHUS OMOJOTMYECKUX MPOIECCOB U
SIBIICHUM, /ISl IPUHATHUS MPAKTUUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEbI0 00ecTIeueHus
0€30IIaCHOCTH CBOETrO 370POBbS M 3[0POBbsSl OKPYXKAIOUIMX JIFOJEH, COOJIOJEHUS HOPM
IPaMOTHOTO TOBEJICHHUS B OKpY’)KaloLed MNpUPOJHON cpee, MOHMMaHHE HEOO0XOIUMOCTH
MCIIOJIb30BaHUS JOCTUKEHUN COBpPEMEHHOM ouonoruu JUIS paloHaIbHOTO
IIPUPOIONIOIB30BAHUS;

yMEHHE peliaTh 3JeMEeHTapHble OMOJOTMYECKHE 3aJayd, COCTaBJISATh CXEMbI IepeHoca
BEIIIECTB M SHEPTHHU B AKOCUCTEMaX (LIEMH MUTAHUA);

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHYecKue 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
MaccoBod HMH(pOpMallMK, HAY4YHO-IOMYJISIPHbIE MaTepHalibl), paccMaTpuBaTh TJI00aNbHbBIE
HKOJIOTHYECKUE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3[aBaThb COOCTBEHHbIC TNHCBMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
OMOJNIOTHUYECKyl0 HMH(OpPMAIMI0 W3 HECKOJbKMX MCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHSATHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KVTIACC

KoJsan4yecTBo 4acoB JJIeKTPOHHbIE
Ne ni/nt HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpakTieck (uudposbie)
NMPorpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI e padoThbI pecypebi
! brosorns kak Kayka 2 0.5 Eﬁfﬁ?ﬁf&lﬁ?ﬁmczgz
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
bubmnoreka [JOK
4 IKH3HECATENLHOCTE KIETKH 6 httDs://m.edS(I)—E).ru/7f41c292
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
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpems 1 bubmorexa TIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
- NMporpamMMmbl Bcero KouTpouabnbl HpaxTuyeckue o0pa3oBaTe/ibHbIE
e padoThbl padoThbI pecypeb
bubmuoreka [{OK
1 OBOMIOLIOHHAS GHONOrHA 9 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bu6nuoreka [JOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opra"usMbl 1 OKpYIKaroIas cpeaa 5 1 Bubmiorexa LHOK
p Py m pea https://m.edsoo.ru/7f41cc74
4 Coo011iecTBa U 3KOJIOTHYECKHE CUCTEMBL 9 bubmiorexa LIOK
m https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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