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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl N0 OHOJIOTHH TEOPETUYECKYI0 OCHOBY ISl ONPEACICHUS
NOJIX0J0B K (opmupoBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuiu:
koHuentyainbHble nojoxeHus GI'OC COO o B3auMooOYyCIIOBIEHHOCTH LENIeH, COJAepX aHUs,
pe3ynbTaToB o0yueHHs M TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBITYCKHHKOB, IMOJIOKEHHS 00
O0IMMX LEeNIX W MPUHIHUIAX, XapaKTepU3YIOINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJ0KESHUS O crienupuKe OMOJIOTHH,
e 3HaYeHWU B TO3HAHMU >KUBOM MpPHUPOJBl M 00ECHeueHHM CYLIECTBOBaHMS 4YeJIOBEYECKOIO
obmectBa. CoriacHO Ha3BaHHBIM ITOJIOKEHUSIM, OIpE/eNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no 6mosioruu Ja€T MpeacTaBiIeHre O LEesIX, 00 o0mel cTparerun o0ydeHus,
BOCIIHUTAHUA M PAa3BUTUS O0OydYaromIMXCs CpeacTBaMu YydyeOHoro mpeamera «buomorusy,
orpenenseT o0sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue Io
paszenaMm W TeMaM, PEKOMEHIYEMYIO IOCIeI0BATEIFHOCTh M3yUeHHS Y4eOHOro MaTepHaia C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH 00pa30BaTEILHOrO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOINXCS.

B nmnporpaMmme mno OHOJOTMM TakKe YUYMTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpeJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (opMupoBaHHH
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOM JEATEILHOCTH/YUeOHBIX TEUCTBUI 00YUaIOIIUXCS TI0
OCBOCGHUIO COJIEpP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no Ouonoruu (10—11 kmacchel, 0a30BbIi ypOBEHb) peaqu30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3y4YeHUM Ouonoruu, Oyaromaps dYeMy B HEW MpOCMAaTpUBACTCS
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, LIEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEICTaBICHUA O 370pOBOM oOpa3e XH3HHM U OepeKHbIM OTHOIIEHHEM K OKpY>KarolleH
npupoiHoii cpene. [loaToMy Hapsy ¢ U3yuyeHUEM 001eOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUMN
O CTPOEHUM >KHMBBIX CHCTEM pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX NPOTEKAOIIUX B HUX
MPOIIECCOB B MPOrpaMMe Mo OMOJIOTHH yAeTICHO BHUMAHUE UCIIOIb30BAHMIO MTOTYYEHHBIX 3HAHUN
B TIOBCEJHEBHOW KM3HM Ui PpEIICHUS MNPHUKIAJHBIX 3ajad, B TOM 4YHCIE: MPOPHIAKTUKU
HACIIC/ICTBEHHBIX ~ 3a00JIeBaHMK  YEJIOBEKA, MEAUKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHMUSA,
00OCHOBaHMS SKOJOTHUYECKH IEIeCO00pPa3HOTO TOBEACHUSI B OKPYKAIOUIeH MPUPOIHON cpee,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM [EATENbHOCTH YeNOBEKa Ha COCTOSHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOW HAINpPaBICHHOCTH Yy4eOHOTO
npeamera «bUONOTHs MPOJUKTOBAHO HEOOXOIUMOCTBHIO OOeCTeueHHs! YCIOBUN JUTS PELICHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJIEHOTO OMOJOTHYECKOT0 00pa30BaHusl, KOTOpask MPeroiaraet
(dbopMupoBaHre y OOYYarOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

Buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHUsI 3aHUMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (GopMupoBaHuEe y OOydaroIUMXCs NPEACTaBICHUNH O HAy4yHOM KapTHHE MHpa,
pacmupsieT ¥ 00001aeT 3HaHUS O KUBOW NMPUPOE, €€ OTIIMYUTENIBHBIX PU3HAKAX — YPOBHEBOM
OpraHu3alii U SBOJIIOLUHU, CO3MaéT YCIOBHS JJIS: IO3HAHHWS 3aKOHOB KMBOM IPHPOJIBI,
(dhopmupoBanus (HyHKIIMOHATBLHOW TPAMOTHOCTH, HABBIKOB 3JI0pPOBOTO W Oe3omacHoro oOpasa
KHU3HH, YIKOJIOTHUECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K YKMBOH MPHUPOJIE U YETIOBEKY.

bonbimoe 3HaueHwe OWUONOTHS UMEET TaKXkKe /I PEIICHUsS BOCIUTATENBHBIX H
pa3BUBAIOIIKX 33J]au CPEeIHEro oouiero oOpa3oBaHus, couuannzanuu odyyarommxcs. M3yuenue



O6uosiornu odecneunBaeT ycaoBus A GOpMUPOBAHUS MHTEIUIEKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX
U UHQPOPMALMOHHBIX HABBIKOB, JCTETMYECKON KyJIbTYypbl, CIIOCOOCTBYET MHTErpaliu
OMOJIOTMYECKUX 3HAHUM C MPEeACTABIECHUSMU M3 JIPYrMX Y4YEOHBIX NPEIMETOB, B YAaCTHOCTH,
¢busuku, xumun 1 reorpadun. HazpanHble MonoxeHHs 0 MpeJHa3HAYeHUH y4eOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY TSl ONIPEEICHUS MTOIX0I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHus, PEICTABICHHOTO B IPOTrpaMMe 110 OUOJIOTHH.

OT60p conepkanusi yaeOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMI KYJIBTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0yHYaIOIIHUECs TOJKHBI
OCBOUTH 3HAHHS U YMEHHS, 3HaYUMbIe I (hopMHUpOBaHUs OOIIEH KyIbTypbl, OMpEIeIomnne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKPY’KAIOLIEH MPUPOAHON cpene, BOCTpeOOBaHHBIE B
TTOBCETHEBHOW JKU3HU W MPAKTHYECKOUW AesTenbHOoCcTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJAEP)KAaHUSA, KOTOpble CIIy>)KaT OCHOBOM Uit  (OpMHUpPOBaHUS
NPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa U IEHHOCTHBIX
OPHUEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIUH OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpykTypupOBaHHE COJCpXKaHWs Y4eOHOro MaTepuasa B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOU MPUPOIBL, O €€ YPOBHEBOM OPraHU3alliU U SBOIOIHH. B COOTBETCTBUY C 3THM B CTPYKTYype
y‘-I€6HOI‘O npeameTa «buonorus» BBIACJICHBI CICAYIOIMUC COACPIKATCIIbHBIC JIMHUU: «buonorus
KaK HayKa. MeTOI[BI HAay4YHOI'O IMO3HAHU, «KieTtka xax Omosiorudeckas cucremMay, «OpraHI/I3M
Kak Omosornyeckasi cucremay, «Crucrema 1 MHOrooOpasue OpraHu4eckoro Mupay», « BOJIOLUS
KUBOU MPUPOAB», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Henp um3yuyenus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBIAJICHHE
0o0y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIbHOW OpraHU3allMy >KUBBIX CHCTEM
pa3HOTo paHra u NpuoOpeTeHHe YMEHUHN HCIIOJIb30BATh 3TU 3HAHMS Ui TPAMOTHBIX JIEHCTBUI B
OTHOIICHUU 0OBEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTikeHne Lenu u3ydeHus ydeOHoro mnpeamera «buosiorus» Ha 06a30BOM YypOBHE
oOecrnieunBaeTcs pelieHrueM CIIEeAYOMNX 3a/1ay:

OCBOEHHE 00YyJarOIIUMHUCS CUCTEMBI 3HAHUN 0 OMOJIOTHYECKUX TEOPHSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [MpaBWiIax, CIyXalldX OCHOBOM s  (GOpMUpPOBaHUS
IIPEACTABJICHUM O €CTECTBEHHO-HAy4YHOM KApTHHE MHUpPA, O METOJaX Hay4YHOro IIO3HAHWs,
CTPOEHHHM, MHOTOOOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM pPAa3HOIO YpPOBHSI OpraHU3alllH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHY;

(dbopMupoBaHre y OOYyYalOUIMXCs MMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHX
CHOCO6HOCTefI B MMPOLECCC aHAIM3a JAHHBIX O MYTAX Pa3BUTHA B 6I/IOJIOI‘I/II/I HAayYHBIX B3IJIIO0B,
UJEN U MOJXO0I0B K U3YUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUH;

CTAHOBJICHHE Yy oOydJarommxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLECHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOABI Ha
OCHOBAHUM 3HAHUU U OIIbITA, MOJIYUYCHHBIX TP U3YYCHHUN 61/IOJIOFI/II/I;

(dopMupoBaHHE Yy OOYYarOMIMXCS YMEHUH HWILTIOCTPUPOBATH 3HAYCHUE OMOJOTHYCCKHX
3HAHUA B MPAKTUYECKOM MAESITENbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCIIMTAHHUEC y6e)KI[éHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM KUBOU Ipupoakl,
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOICHUS STUICCKUX HOPM TIPU MPOBEICHUN
OHMOJIOrMYECKHUX UCCIIEOBAHUM;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKMX 3HAHWM JJIsl TIOBBIIMIEHHUS YPOBHS SKOJOTHYECKOU
KYJbTYpPBL, 1751 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHUI M YMEHUH B TOBCEJIHEBHOW JKU3HU JUIS OLCHKH
HOCIIEACTBUM CBOEH JIE€ATENbHOCTH IO OTHOILEHHUIO K OKpYXaroulell cpene, COOCTBEHHOMY
3I0POBBIO, 00OCHOBAHUE U COOJIOICHHE MEp MTPOPIITAKTUKH 3a00JIEBaHUMA.

B cucreme cpeanero obuiero o6pasoBanus «buonorusy», usyyaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00s3aTeNbHBIM YUEOHBIM NPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOM 00sacTH
«EcTecTBeHHO-HAYYHBIE MTPEIMETHI.

st m3ydenust Ouoaoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIero oOpa3oBaHMsI OTBOIUTCS
68 gacoB: B 10 kitacce — 34 yaca (1 gyac B Hemenmto), B 11 kimacce — 34 gaca (1 yac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kKak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHM C OOILECTBEHHBIMM, TEXHHYECKUMHU M JIPYTHMMHU
€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3THKOW, 3CTETUKONM W TpaBoM. Ponbs Ouomoruu B
(hopMHUpOBaHUM COBPEMEHHOI HayYHOM KapTHHBI MUpa. Cuctema OMOJIOTUYECKUX HayK.

MeTto1bl TO3HAHUS KUBOM MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONKMCAHUE, U3MEpPEHHE,
KJaccu(uKaus, MOIeIMPOBAaHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX).

JdemoHncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.

Tabmuis! u cxeMbl: « MeTOIbI TO3HAHUS KUBON PUPOIBD».

JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

[Ipaktnueckas pabora Ne 1. «lcnonp3oBaHue pa3IUYHBIX METOJAOB IPH H3YYEHHUH
OHOJIOTrMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTEMBbI M UX OPraHU3AIUA.

Xusble cucteMbl (OMOCHCTEMBI) Kak IMpeaMeT Hu3ydeHus Ouonoruu. OTIuuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CgoiicTBa OWocuCcTEM ¥ HUX pa3HooOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA, OpPraHU3MEHHBIM,  MOMYJISLIUOHHO-BUIOBOM,
9KOCHUCTEMHBIH (OMOTeo1eHOTHYECKHI), OMOC(hEPHBI.

JdemoHncTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHbIE NPU3HAKU KU3HUY», «YPOBHU OpraHU3alUM >KUBOU
IPUPOJIBI.

O6opynosanue: moaens Monekynbsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH COCTaB KJIETKU. XUMHUYECKUE DJIEMEHThI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MuHepasnbHbIe BELIECTBA.

@yHKIIMM BOJBl M MHUHEPAIBHBIX BellecTB B KieTke. [loanep:kaHne OCMOTHYECKOIO
Oananca.

benku. CoctaB u cTpoeHue 0ekoB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnumele
U 3aMEHUMBIC aAMHUHOKUCIOTHL. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorundeckne GpyHKIUM OEITKOB.

®epMeHThl — Ouosornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatnas  crnenuduuroctb.  Kodepmentsl. Burtammapl.  OTiauums  GepMEHTOB  OT
HEOPraHMYECKUX KaTallu3aTOPOB.

YrneBoabl: MOHOCAaxapu bl (TIOKO3a, pubo3a U 1e30Kkcuprd03a), qucaxapuibl (caxaposa,
JaKTo3a) M IoJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJIoo3a). buomornyeckue QyHKunn
YTJIEBOJIOB.

Jlununer: tpurnuuepunasl, Gochomunuasl, crepounsl. [uapoduIEHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkunu aunuaoB. CpaBHEHUE YTIIEBOAOB, OCIKOB M JUIHIOB KakK
MCTOYHUKOB SHEPIHUH.



Hyxneunossie kucnotsl: JITHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEHHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne m ¢ynkuum PHK. Bumst PHK. AT®: crpoenue u
byHKIUY.

[uronoruss — Hayka o kiuerke. Kierounass Teopus — nmpuMep B3aUMOICHCTBUSA HAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHUS KIIETKH.

Knerka kak nenoctHas xwuBas cucreMa. OOIIne NMpU3HAKU KJIETOK: 3aMKHYTasi Hapy KHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmnapat, cuctema cuHTe3a Oelnka.

Tunsl KIeTOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kinerounas crenka Oakrepuil. CTpoeHHE 9yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIHUKC, UX (QYHKIUH.
[TnasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. [luTomnazmMa u e€ OpraHOUIHI
OnnomemOpanuble opranounsl kietku: IIIC, anmapar [onbaxku, 1uzocomsl. [lomyaBToHOMHBIE
OpraHoubl KIETKH: MUTOXOHAPUH, I1acTubl. [IporicxoxaeHne MUTOXOHIPU 1 m1acTua. Buast
wiactuy. HememOpaHHble OpraHoujbl KIETKUA: PUOOCOMBI, KJIETOYHBIH IEHTp, LEHTPHUOJIH,
peCHUYKH, KIyTUKU. DyHKIIMU OpraHoUI0B KJIETKU. BritoueHus.

SAnpo — perynsTopHblil HeHTp KiIeTku. CTpoeHue sapa: sjuepHas 00010uka, Kapuorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIEH,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuel u cxemsl: «Ileproanyeckass TabnMIa XMUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI, «bruocunTes Genka», «Ctpoenue MoJeKkyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3ykapruoTHYECKON
KIETKW», «CTpOCHHE KUBOTHOM KIETKW», «CTpOCHHE pPaCTUTEIbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTPOCHHUE AApa KIETKN», « Y TIEBOABDY, «JIMmuab.

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYJIOBaHUE MIJIsi MPOBEACHUS HAOIIOJCHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTHTEIBHBIX, KHUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHE PadOThI:

Jlaboparopuast pabora Ne 1. «M3ydeHune KaTaqMTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
IpUMEpe aMUJIa3bl WK KaTanaas3bl)y.

JlaGopatopnass padota Ne 2. «M3ydeHume CTpOEHHUS KIETOK DPACTCHHH, >XHBOTHBIX W
OakTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U X OMHCAHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmen BemecTB, win MeTabomu3M. AccuMmwsanus (IMJIACTUYECKUH OOMEH) |
JTUCCUMUIISANINS (SHEPTeTHUECKUl OOMEH) — IBE€ CTOPOHBI €IMHOTO TpoIiecca MeTadbonau3ma. Posb
3aKOHOB COXPAHEHHUS BEIIECTB U SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOoGHBIA U rereporpodHslii. Pons depmenToB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUU B KIIETKE.

®dotocunre3. CseroBas u TeMHOBasg (a3el orocunTeza. Peaknuu ¢doTocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A AJIs KU3HU Ha 3emiie. Biusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIBTYPHBIX PACTCHHA.



XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OaKTepuu. 3HAYCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emue.

DHepreTHYecKnii OOMEH B  KJETKe. PaciieruieHne  BemecTB, BBIACICHHE U
aKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTalbl YJHEpreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JbixaHue. OKHUCIHUTEIbHOE
dhochopummpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO 0OMEHA.

Peakuuu wmatpuuHoro cuHte3a. ['enermueckas wunopmamus u JHK. Peanuzauus
reHeTHYeCKON MH(pOpMaIuu B KJIETKe. | eHeTHUeCKUil KOJ M €ro CBOWCTBA. TpaHCKpHUITIIHS —
matpuunblii cuHte3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl Tpancasiuuu. Koguposanue
aMHHOKHUCIIOT. Pons pubocoM B OnocunTe3e Oenka.

Hexknerounsie hopMmbl xku3Hu — Bupycsl. Mctopus otkpsiTus Bupycos (. Y. IBanoBckuit).
OcoOeHHOCTH CTPOEHMS W KU3HEHHOTO LUKIa BHpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M YEJIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuuta yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza W HHTerpasa. IIpodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpaumnu:

[optpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmumet  w cxembl: «Tumbl  muTaHusy, «Mertabonusm»,  «MHUTOXOHAPUS,
«JHepretnueckuii ooMmen», «Xmnopomiact», «Dotocunres», «Ctpoenne JJHK», «Ctpoenue u
¢byHkuuonupoBanue reHa», «CuHte3  Oenka», «l'eHermueckuit  kom», «Bupyce,
«baktepuodarn», «Ctpoenune wu xku3HeHHbld 1Mk Bupyca CIIMla, Oakrepuodaray,
«Pennmukanust JJHK».

O6opynoBanue: moaenu-ammukamun «Yasoenne [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHue KIETKU», MoJielb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounblii 1uki, WM KU3HEHHbIM IUKI KieTku. MHTtepdasa um muto3. Ilpomeccsl,
nporekaronue B uHTepdasze. Permmumkanus — peakuust matpuuHoro cuHteza JHK. Crpoenne
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuUOTHUI. JMIUTOMAHBIA W TaIUIOMAHBIA XPOMOCOMHBIC
HaOopel. XpoMaTupl. [luTomornueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUSIX
MUTO3a. bHOIOrnYecknii CMbICI MUTO3A.

[Iporpammupyemas rudenb KIeTKH — aromnTo3.

DopMbI pa3MHOXKEHHUS OPTaHU3MOB: Oecriosioe U 1mojioBoe. Buapl 6ecronoro pa3sMHOKEHUS:
JICJIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTIOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATHUBHOE
pa3mMHo)keHHe. VICKycCTBEHHOE KIIOHHUPOBAaHUE OPTraHU3MOB, €0 3HAYEHHUE JIJIS CEJICKIINH.

[TonoBoe pazMHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOTO.

Meiios. Cragun wmeiosa. Ilporeccel, mpoucxogsiiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y KHUBOTHBIX. [los0BBIE *Kene3bl:
CEMEHHHUKHU M simuHuKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX KIETOK — raMmeT (CHepMaTO30MH],
AWLEKIeTKa) — chepmartoreHe3 U oBoreHed. (OcoOEHHOCTH CTPOCHHS SHUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanpbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpPUOTCHE3).
Ortanbl SMOPHOHATBHOTO Pa3BUTHSA Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHE, TacTpyJsius,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATIBHOIO Pa3BUTHS: MPAMOE,



HenpsiMoe (TM4rHOYHOE). BnusiHue cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butue pactennii. OHTOr€He3 BETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTaauu
pa3BUTHSL.

JdemMoncTpanum:

Tabmuuer u cxembl: «POPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «JIBOITHOE OIIONOTBOpEHUE Y
IIBETKOBBIX pacTeHUI», «BereTaTuBHOE pa3MHOKEHHE pACTEHUNY, «JleneHune KIeTkn OaKkTepuiin,
«CTpoeHre TOJIOBBIX KIETOK», «CTpoeHue XpoMocombl», «KierouHsli nmukm», «Pemnmnkanus
JHK», «Murosy», «Meio3», «I[IpsiMmoe u Henpsimoe pa3BuTHe», «['aMeTorenes y MIIeKOMUTAOIINX
U 4esioBekay, «OCHOBHBIE CTaIUU OHTOTEHE3a.

OGopynoBaHue: MHKPOCKOI, MUKpomnpenapatbl «CrepMaTo30uasl MIICKOTMUTAIONIETOY,
«Slineknerka muekonuTaromero», « Kapuokmunes B KiieTkax KOpenika JyKay, MarHuTHasi MOZEJb-
anmuukanus «Jlenenue knetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble U NpakTHYeCKHE PadOThI:

JlabGopaTtopnas paborta Ne 3. «HabGmtonenne MuTo3a B KIETKAaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPONPENAPATAX).

Jlaboparopnass pabota Ne 4. «l3ydeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HaciieacTBeHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropusi pasBuTHS TeHEeTUKH. Ponb nuronorum u
SMOPHUOIIOTUY B CTAHOBJICHUH T'€HETUKU. BKitag poccuiicKkux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeTroabl TeHETHKU (TUOPUAOJOTUYECKHM, HUTOr€HETHYECKUH, MOJIEKYJISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpeIIMBaHM.

3aKOHOMEPHOCTU  HAcle[AOBaHUs  NPU3HAKOB, YycTaHoBIeHHble [.  Mennenewm.
MonorubpuaHoe cKpenuBaHue. 3aKOH eIMHO00pas3usi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JTOMUHUPOBAHMUS. 3aKOH paclieluieHusl Tpu3HakoB. [umore3a 4ucToThl Tamer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JlurubpugHoe  CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJTENOBaHUS  IPU3HAKOB.
[{uToreHeTH4eCcKre OCHOBBI TUTHOPHIHOTO CKPEIIMBAHHSA. AHATU3UPYIONIEE CKPEIIMBAHHE.
Hcnonp3oBanre aHAM3UPYIOMIETO CKPEIMBAHUS ISl ONIPEACIICHNSI TEHOTHIIA 0OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o CHEICGHHOMY
HacJeJ10BaHUI0 reHoB. HapyieHue clernienysi TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. [ €eHeTHUUeCKrEe KapThl.

I'enetuka nona. XpoMOCOMHOE OmpeseeHne moixa. AyTOCOMbI U TOJOBBIE XPOMOCOMBI.
['oMorameTHele M rereporaMeTHble OpraHu3Mbl. HaciiemoBaHue INpPU3HAKOB, CLEIUJIEHHBIX C
MOJIOM.

N3meHnunBoCTh. BUibl M”3MEHUMBOCTH: HEHACJIEICTBEHHAs U HacaeAcTBeHHas1. Poib cpeabl
B HEHACJIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON HN3MEHUHUBOCTH.
Bapuanuonssiii psg v BapuauroHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KauyeCTBEHHbBIC IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(UKALIMOHHONW U3MEHYMBOCTH.

HacnencrBenHasi, WM reHOTHIIMYECKAsl, N3MEHUYMBOCTh. KOMOWHATUBHAS M3MEHUUBOCTD.
Meiio3 u 10JIOBOM mpolecc — OCHOBA KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTallMOHHAas
u3MeHunBocTh. Kitaccudukanust myTanuii: reHHble, XpOMOCOMHbIE, reHOMHble. YacToTa u
OpUYUHBl MyTaluil. MyTarensbsle (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSI0OB B HACIIEJCTBEHHON
n3MenunBocty H. U. BaBuiosa.



BuesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorum dyenoBeka. OCHOBHBIE METOJIbI TEHETHKH YEJIOBEKA!
TE€HEAJIOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OWOXMMHUYECKHUH, MOJIEKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE ONpeAeNieHHe TEeHOTHUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHHE,
TeHOTUIIUPOBaHUe, B ToM uucie ¢ nomoimipio I1I[P-ananusa. HacnencTBeHHble 3a0oneBaHus
YelloBeKa: TeHHble Ooyie3HW, OOJIE3HH C  HACIEACTBEHHOW  MPEapacroiOKEHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaTtwueckue © TeHepaThBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpunHLMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICYEHHUS T€HETHUYECKHX
Oone3neil. MeauKo-reHeTHUECKOe KOHCYJIbTUPOBAaHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MpPeI0TBPAICHUY U JICUEHUU TeHETHYECKUX 3a00JIeBaHU YelOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmumpl u cxeMbl: «KMOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 UTOTEHETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS] W €ro IMTOTEHEeTHYecKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«urubpunnoe ckpeuuBanue», «lLuromornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUS,
«Mero3», «B3anmoaencTeue amielbHbIX 'eHOBY, «[ eHeThuecKkue KapThl paCTEHHM, )KUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIETVICHHOTO C TOJIOMY,
«Kapuotunsl denmoBeKa W JKUBOTHBIX», «Buapl wu3MeHunBocTH», «MoauduxanmoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHUYHBOCTHY.

O6opynoBanue: MojaenU-anmmIMKauu «MoHOTHOpHIHOE CKpemuBanue», «HemonHoe
JOMUHUpPOBaHUE», «Jurubpumnoe ckpemuBanuey, «llepekpéct XpoMoCOM», MHUKPOCKON H
Mukpornpenapar «J[pozodumira» (Hopma, mytanuu GOpMbl KPbUIBEB U OKPACKH Tena), repbapuit
«l"'opox moceBHOW».

JlabopaTopHbIe U NpaKkTHYeCKHe padoThI:

JlabopaTtopnas pabota Ne 5. «3y4yeHue pe3yibTaTOB MOHOTUOPUIHOTO U JTUTHOPUTHOTO
CKpEIIUBAHUA Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHas padota Ne 6. «3yueHne MoAHPHUKAITMOHHON U3MEHUYUBOCTH, MOCTPOCHHE
BAapUALIMOHHOTO Ps/la U BAPUALIMOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AHanmu3 wmyranuil y JApo3ouibl Ha TOTOBBIX
MUKpOITpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekiusi Kak Hayka W Tpolecc. 3apokIeHHe CeNeKInu U goMectukanusa. Yuenune H. U.
BaBwioBa 0 1eHTpax NPOUCXOXKIEHUS M MHOrooOpas3usi KyJbTYpHbIX pacTeHui. LleHTpsl
MPOUCXO0KICHUSI IOMAITHUX )KUBOTHBIX. COpT, HOPOAA, LITAMM.

CoBpeMeHHBIE METObI CENCKIMU. MacCOBBIii U WHANBUAYAIbHBIH OTOOPHI B CENEKIUU
pacTeHmid 1 KUBOTHBIX. OIICHKA 3KCTephepa. BIM3KOPOICTBEHHOE CKPEIIMBAHNE — HHOPHJINHT.
Uucras muansa. CkpenmBaHue YUCTHIX TUHUHN. ['eTeposuc, niu rudbpuanas cuia. HepoactBennoe
cKkpemuBanue — aytOpunuur. OtmanénHHas ruOpuausanus U e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 M IMOJY4Y€HUE MOJUIUIONAOB. JIOCTHMXKEHUS CENEKUMH PACTeHUM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MPOWU3BOACTBA. ['€HHAs HWHXKEHEpHUs. OTamnbl CO3JaHUS
pexombunantHoii JIHK wu Tpancrenneix opranuzmoB. Kinetounas wumxenepusi. Knetounsie
KyJIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXeHUE pacTeHuil. KiilonnpoBaHue BbICOKOMPOIYKTUBHBIX



CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKHE U 3Tudeckue mnpobiembl. MO —
TCHETHYECKU MOIU(DUIIMPOBAHHEBIC OPTaHU3MEI.

JeMmoHcTpanmu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. 1iBaHOB.

Tabmuiel U cxembl: KapTa «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYypPHBIX
pacrenuit», «llopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuit», «OTaanéHHas
rubpunmzamus», «Paborer akagemmka M. @. HanoBay, «l[lomummongusy», «OOBEKTHI
ouorexHonorun», «Kierounele KylIbTypbl U KIOHHUpOBaHUe», «KOHCTpyupoBaHue M mepeHoc
T€HOB, XpPOMOCOM).

ObopynoBaHue: MyJSDKH TUIOJIOB U KOPHEIUIOAOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repoapuii «CenbCKOX035HCTBEHHBIEC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Dkckypeusi « OCHOBHBIE METOJABI U JIOCTIDKEHHUS CENEKIMU PAacTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIHUIO, MJIEMEHHYI0 ()epMy, COPTOUCIIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
X035UCTBO, JTAOOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. IBoIIOIIHOHHAS OMOJIOTHS.

[Ipennochlmku BO3HUKHOBEHHUS JBOJIIOIMOHHOW TEOPHUHU. ODBOJIOIMOHHAS TEOpUS W €€
MecTO B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTUE OUOJIOTHU U APYTUX HAYK.

CupnerenscTBa 3BoroLMN. [laneoHToI0OrNYECKNE: TOCIEI0BATENIBHOCTD OSIBICHUS BUA0OB
B TaJICOHTOJIOTHYECKOW JIETONHCH, mepexofHbie (opmbl. buoreorpaduyeckue: cxoacTtBo u
pasznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHUECKHe: CXOJCTBA U Pa3Iuuus SMOPHOHOB DPAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYJAUMEHTApHbIE OpraHbl,
aTaBU3MBbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomounonHass teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHMS JIapBHUHU3MA.
JIBuwoKylqye CWiIbl JBONIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpHU
OTPaHUYEHHOCTH PECypcoB, HeompeaenéHHas H3MEHUYUMBOCTh, OOpn0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrtetnueckas Teopus sBosonnn (CTI) u e€ 0OCHOBHBIE TIOJIOKECHHUS.

MukposBontonus. [Tonynauus kak eIMHALIA BUIA U SBOJIOLUU.

JBwxymue cuibl ((hakTophl) SBOJIOLUUN BUAOB B MpHUpojae. MyTallMOHHBIN Tpolecc U
KOMOWHATHUBHAS U3MEHUYUBOCTD. [lomysiiinoHHbIe BOJIHBI U apeiid reHoB. M3oms1us u Murpanus.

EctecTBeHHbIli 0TOOp — HampaBisttonui (aktop sBomonud. DOopMbBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boouuu. [IpumMeps nmpucnocodaeHuit
y opraiuzmoB. Apomop¢03bl U UANOATANTALNH.

Bun u BumooOpazoBanme. Kputepum Buma. OcHOBHbIE (OPMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOIOTHUECKOE.

MaxkposBomrorusi. DopMbl 3BOTIONUU: (UIETUYECKAsl, ITUBEPICHTHAs, KOHBEPTEHTHAs,
napasuienapHasi. HeoOpaTuMocTh 3BOJIOLUH.

[Ipoucxoxnenue OT  HECNEUUAIU3UPOBAHHBIX  IPEJIKOB. [Iporpeccupyromas
crienuanu3anvs. AfanTuBHas paJdalys.



JdemoncTpaumnu:

Hoprpersr: K. JIunnen, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBeprios.

TaGnuiel u cxemsl: «Pa3BUTHE OPraHNYECKOTo MHUpa Ha 3eMiie», «3apOobIIIN TO3BOHOUHBIX
KHUBOTHBIX», «Apxeontepukcy, «Dopmbl O0pHObI 3a cylecTBOBaHUE, «ECTECTBEHHBINH 0TOODY,
«MHoroobpa3ue CcopToB pacTeHHi», «MHOrooo6pasue Mopos KHUBOTHBIX», «l[lomymsauuuy,
«MyTalmoHHas U3MEHUYUBOCTHY, «Apomopdo3bl», «Mnnoanantamum», «O0mas aeresepamnus,
«/IBmxymue cunbl sBomonn», «Kapra-cxema mapupyra nyremectsus Y. [lapunay, «boprbda
3a CYILLECTBOBAHHEY, «IIpucrnocobaeHHOCTD OpPIraHHU3MOBY, «I'eorpaduueckoe
BU1000pa30BaHNE», « IKOJIOTUIECKOE BHI000pa30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOp MII0I0B U
ceMstH, Kosutekuus «lIpumepsl 3alUTHBIX TPUCTIOCOOTIEHUH Y KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJICHUS 3BOIOLUNY, 00bEMHAs MoJieNb « CTpOEeHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

Buoreorpaduyeckass kapra wmwupa, KowieKius «@DOpMBI COXPAaHHOCTH HMCKONAeMbIX
JKUBOTHBIX M PACTEeHMID», Mozenp anmmumkanusa «llepekpéct XxpoMocom», BIIaKHbIE INpenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe mATyIIKM», Mukporpenapar «/lpozoduna» (Hopma,
MyTalH (OPMBbI KPBLIIBEB U OKPACKU TETIA).

JlaGopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTHYECKOMY KPUTEPUIO».

JlabopaTopnas pabora Ne 2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble TpEJCTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3bl BOSHUKHOBEHUS
JKU3HM Ha 3emJyie: a0MoreHe3 M IMaHCIepMus. XUMHYECKas IBOJIONUSA. AOHWOTEHHBIH CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUYECKUX. DKCIEPUMEHTAIbHOE TOATBEPKICHIE XUMHUUECKON
sBomony. HauanbHbie aTansl Ononorndeckoit asomtonuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX 3BOJIOLUS.
DopMUPOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3ButHe xu3HN Ha 3emiie 1o 3paM U nepuojam. Karapxen. Apxeiickas 1 mpoTepo30oncKas
apsl. [Taneo3oiickas spa u €€ nepruobl: KeMOPUHCKUI, OpJOBUKCKHNA, CHITYpHUICKHIA, T€BOHCKHIHA,
KAMEHHOYTOJIHBIN, IEPMCKHUI.

Me3so30lickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKHM, METOBOIA.

Kaitno3oiickas 3pa u e€ nepuojbl: ajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH
PacTUTEILHOTO ¥ YKUBOTHOTO MUpPa. ApoMop( 036l y pacTeHH 1 KUBOTHBIX. [losiBIIeHNE, pacBeT
Y BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaKeHUe 3BOJOLNU. OCHOBHBIE CUCTEMATHUYECKUE
IpyIIbl OpraHU3MOB.

OBojironusl 4elnoBeKa. AHTpOMOJOrus Kak Hayka. Pas3BuTue mnpeincTaBieHMd O
IIPOUCXOXKICHNU YelIoBeKa. MeTobl n3ydeHus aHTponorene3a. CXoAcTBa U pa3iindus 4eI0BeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE NTOJIOKEHHUE YEIIOBEKA.

HBwxymue cwibl (pakTopbl) aHTpororeHe3a. HacnencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIIEHUE OPYJUil TpyZa, MBILUICHNUE,
pedsb.

OcHOBHBIE CTaguU M BETBU DBOJIIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK yMeEblid,
UYenosek mnpsamoxonadmui, YenoBek HeaHaepraibckui, YemnoBexk pasymublid. Haxonku



UCKOIIA€MBbIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh pacHpoOCTpaHEHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUsL.

Uenoseueckue packl. OCHOBHBIE OOJBINHME pachl: €BpOMeOouHAs (€Bpa3uiickasi), HETPO-
aBcTpajionjHasi  (9KBaTOpHalIbHAsA), MOHTOJOWJHAs  (a3MaTCKO-aMepuKaHckas).  YepTsl
IpUCTOCOOIEHHOCTH MPECTaBUTENEH YeTOBEUECKUX pac K YCIOBHUM CyIIeCTBOBaHUS. ENMHCTBO
yesoBeyeckux pac. Kputuka pacusma.

JdemoHcTpauuu:

[TopTtpetsi: @. Penu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuie! 1 cxembl: «Bo3nukHOBeHNe CONHEYHON CUCTEMBbD», «Pa3BuTHE OpraHU4YecKoro
mupay», «PactutenbHas kietka», <OKuBoTHasi kieTka», «lIpokapuorhueckas KieTKay,
«CoBpeMeHHasi cucTeMa OpPraHu4Yeckoro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YelloBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMajJCOHTOJOTHYECKUX HAaXOJOK
NPEeJIKOB COBPEMEHHOIO 4elloBeKa», «JlpeBHeimue moan», «/peBuue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pacol».

O6GopynoBanue: wmymsiku — «l[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
NUTEKAaHTPONa, HeaHAepTalblla, KPOMaHbOHIIA), CJICNKUA WIH U300pakKeHHs] KAMEHHBIX OpyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEphl, pyOuia, ckpebdia), TeoXpoHOJIorHIeckasl Tabiuia,
KOJUIEKIUsE «DOpPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpakTHYecKUe PadoThI:

[IpakTuueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHUN U )KMBOTHBIX B
KOJUICKLIUSAX.

DKCKypcusi «IBOJIIOIUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBEIUECKHUI My3€il).

Tema 3. Opranusmbl 4 OKpY Kal0Ias cpeaa.

OKOJIOTHSI Kak Hayka. 3aJauyd MW pas3fielibl  3KOJOTMH. MeToAbl 3KOJIOTHYEeCKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOuTaHMsI ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTpUOpPraHU3MEHHasl.

Dkonorudeckue ¢akrtopbl. Knaccudukaius sKkoigormueckux (GakTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTnueckue  (aKTOpPBL:  CBET, TEMIEpaTrypa, BIAKHOCTb.  DOTONEPHOAM3M.
[TpucniocoGnenust opraHu3MoB K ASHCTBHIO a0MOTHUYECKUX (akTopoB. bruosoruueckue puTMbl.

buotnueckne ¢akropbl. Buapl OMOTHYECKUX  B3aUMOJAEUCTBUN:  KOHKYPEHIIHS,
XHMITHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapasutusMm, Koonepamus, MyTyaJln3M, KOMMEHCAIN3M
(KBapTHpPaHCTBO, HaXJEOHUYECTBO). AMEHCAJIN3M, HEUTpalu3M. 3HAadeHHE OMOTHYECKHX
B3aMMOJCHCTBHI JIsI CYIIE€CTBOBAHUSI OPIaHU3MOB B IMPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Momyssiuu. OCHOBHBIE TMOKa3aTedd MOMYJISALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YUCJIEHHOCTH MOIYJISILUY U €€ peryJssiusl.

JdemoHcTpaumnu:

[optpetsi: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuiet u cxeMmsl: kaprta «IIpupogHsie 3006 3emin», «Cpenbl 0OUTaHUsS OPTaHU3MOBY,
«Dotonepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uHpy30pun-Typenprny, «llumesrpie nenm.

JlaGopaTtopHble U NpaKkTH4YecKHe padoThi:



JlaboparopHnas pabota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHUM U3 Pa3HBIX MECT
oOUTaHUS.

JlabopaTtopHnas padota Ne 4. «BnusiHre cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa U IKOJIOTHYeCKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoreHo3.  CTpykTypsl — OuoleHo3a:  BHJOBas,
MIPOCTpaHCTBEHHAs, Tpodudeckas (nuiiesas). Buabl-nomuHantel. CBs3u B OHMOLIEHO3E.

Dkojorudeckre cucrembl (dkocucremsl). [loHsTHe 00 »KOocHcTeMe M OHUOTEOIEHO3E.
@OyHKIMOHAIBHbIE KOMIIOHEHTBl HKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PpEAyLEHTHI.
KpyroBopoT BemiecTB M NOTOK SHEPrHMM B 3KocHcTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. IlumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTelu 3KOCHCTEMBI: Ouomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPaMHIbL: TMPOIYKIUHU, YUCICHHOCTH, Ouomacchl. CBOMCTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYJISIIMsL, pazBuTue. CyKueccus.

[Ipuponnble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCHUCTEMBI. buonoruueckoe u
X035 CTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (aktop yctoiunBocTH 3KocucTeM. CoxpaHeHue OHOIOTHYECKOTrO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uochepst. XKupoe
BemecTBO M ero ¢Qynkuuu. OcobeHHocTH OHOchepbl Kak TIJ00AJIbHOW 3KOCHUCTEMBI.
JlnHamuueckoe paBHOBECHE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHMOT€OXMMHUYECKHE IUKJIBI 3JEMEHTOB (yrjiepoja, a3ora).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiu. AHTponoreHHble u3MeHeHus B 6uocdepe. ['modanbHbie
9KOJIOTUYECKHE TPOOITEMBI.

CocymiecTBoBaHME MPUPOJIBI U UyenoBedecTBa. CoxpaHeHue OMopa3HooOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YNPaBJICHUs MPUPOAHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoncTpaumnu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuupl u cxeMbl: «Ilumesbie nenny», «buoreHo3: coctaB u CcTpykTypay, «IIpupomnsie
coobmectBay, «llemu mnuranus», «Ikonoruueckas nupamunay, «buochepa u yenoBex»,
«IKocHCTEMA IINPOKOIMCTBEHHOTI'O JIECA», « IKOCUCTEMA XBOMHOT O Jeca», «brnorenos Bogoémar,
«ArpoueHos3», «IIpumepHble aHTPOIOT€HHbIE BO3JCHCTBUS Ha MNOpuUpoay», «BaxHeilmue
UCTOYHUKHU 3arpsi3HEHUs] BO3JlyXa U TPYHTOBBIX Boa», «I[louBa — BakHeWIIas COCTaBISAIOLIAS
ouocthepsr», «DakTopel gerpagauud  nouB», «llapHukoBeit  3PdexT», «DakTOpHI
PaZMOaKTUBHOTO 3arpsi3sHeHus Onocdepbl», «O0mas crpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Omocdepey, «O30HOBBIN dKkpan Ouocheps», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopot azora B mpupoae».

O6opynoBanue: MoeTb-anmiIuKanus « TunuaHbie OMOLIEHO3bI», repbapuii «PacTurenpHbie
coobuiecTBa», Koulekuuu «buoreHos», «Bpeaurenun BaKHEHIINX CEIbCKOXO3AHCTBEHHBIX
KyJIbTYp», TepOapud ¥ KOJUICKIUH PACTEHUH W >KUBOTHBIX, NPHUHAUIEKAIIUE K pa3HbIM
9KOJIOTUYECKHUM TpyIIaM oaHoro Buaa, Kpacuas kaura Poccuiickoii denepanun, n300pakeHus
OXpaHsSIeMbIX BHJIOB PAaCTEHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OGPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUST K pe3yJbTaTaM OCBOCHHS
00y4JarmIMMHUCs IPOrpaMM CPeTHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METAIPEIMETHBIM U
MMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pe€3yJIbTATOB OCBOCHHMS Ipeamera «buosiorus BblIEIEHbI
CIIEyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOyYaroIIMMHUCA  POCCHHMCKOM  Ipa)IaHCKOMN
WJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEACIECHUIO,
HaJIM4YMEe MOTHBAlMM K OOYYCHHWIO OWOJIOTHH, IICJICHANMPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXKIACHHUI IMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEH M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OHMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH 00YJarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JESATETbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU yYCTAHOBKAMHM, MPUCYIIUMH CHCTEME OHMOJIOTHYECKOTO
00pa3zoBaHMs, HATMYHE YKOJIOTHIECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH II€JIH U CTPOUTH
JKM3HEHHBIE TIJIaHEI.

JInuHOCTHBIE pe3ynbTaTbl OCBOCHUS mpeamera «buonorus» AOCTUTAKOTCS B E€IUHCTBE
y4eOHOM M BOCIUTATEIHHOU JEATEIBHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHHUCKUMHU
COLMOKYJIbTYPHBIMU, UCTOPHUYECKUMHU U AYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPAa3BUTHSI, PA3BUTHUS BHYTPEHHEN MO3WMLMM JIMYHOCTU, MATPUOTU3MA,
YBOKECHUS K 3aKOHY WU MPABONOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOIO
YBOXEHHUsA, OEpeXHOTr0  OTHONMICHHS K  KyJbTYPHOMY  HACICIUI0 W  TPATUIHUAM
MHOT'OHAllMOHAJIBHOTO Hapoaa Pocculickon ®denepannu, NpUpoAe U OKPYKaroLIen cpene.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «bruomorusy MTOMKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH O0YyYaroIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPECHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAIMM, T[IO3UTUBHBIX BHYTPEHHUX
yOeXKICHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacCIIMPEHUE KU3HEHHOIO ONbITA M ONbITA AEATEIBHOCTH B MPOLECCE PEATU3ALUMU OCHOBHBIX
HaIlpaBJICHUM BOCIIUTATEIbHOM JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMM  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MPaBOMOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW ACATEIHHOCTH TIPH CO3/JIaHUH YYCOHBIX IMPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATENBHBIX 33/1a4, BHITTOTHEHUH OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNIATh COOCTBEHHYIO TMO3MIIMI0O 1O OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHHE yYHMTBIBAaTh B  CBOMX JEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHYSI JIOJEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMH IEHHOCTSMH U COLUATBHBIM
MOJIOKCHHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAaHNUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEITbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPAXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, TrOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, POILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHUS 3HAYeHUs OWOJOTMH B TO3HAHWM 3aKOHOB NPHUPOIBI, B >KU3HU 4YelOBEKa U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeiHas yoex 1EHHOCTh, TOTOBHOCTD K CIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE AYXOBHBIX LIEHHOCTENH POCCUICKOr0O HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0 M IMPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIUTEIISAM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATHUS HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULMAMHU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

JCTETUYECKOE OTHOLICHHE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOLICHHUH;

MOHUMAaHKE YMOLIMOHAJILHOTO BO3/1EUCTBUS KUBOUM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B PAa3HbIX BHJAX HCKYCCTBAa, CTPEMIJICHHE MPOSBIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbBTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

MOHUMAaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro obpasa Ku3HU (30pOBOE NTUTAHUE,
coONIOICHNE TUTHEHUYECKUX TMPAaBWI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
peryisipHas (uU3MUECKas AaKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

NOHMMaHHWE UEHHOCTU TPaBUJ WHAMBHUIYAJIbHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJCHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE TOCIEACTBUA M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJCHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10It00ue;

TOTOBHOCTb K AKTUBHOM JESATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOM HAPaBICHHOCTH,
CIIOCOOHOCTh UHUIIMMPOBATh, INIAHUPOBATH U CAMOCTOSATEIBHO BBIIOJIHATh TAKYIO JESTEIbHOCTD;

UHTEpEC K pa3inyHbIM cepam mpodeccrnoHaTbHON AeATeIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIN BBIOOP Oyay1iei mpodeccruu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;



TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKHU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIIEHHE YPOBHS 3KOJOTMYECKON KYJIBTYphl: NpUOOpETEHHE OIbITa IJIAHUPOBAHUS
ITOCTYTKOB ¥ OLICHKN UX BO3MOXKHBIX TIOCIIECTBAN JUIsl OKPYKAIOLIEH CPEIbl;

OCO3HaHHUE TT100aIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0sIeM U MyTel UX pelieHus;

CHOCOOHOCTh MCIIOJIB30BaTh MPUOOpETaeMble PU U3yUYEHUH OMOJIOTUU 3HAHMS U YMEHUS
IpU pelIeHUH MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOII0ICHNE
MIpaBUJI TOBEACHUS B NPHUPOJE, HAIPABICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHCTEMaX,
OXpaHy BHUOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HENPUATHE NEHCTBUM, NPHUHOCAIIMX Bpel OKpYXKarolled NpUpPOJHOW cpene,
YMEHHE TPOTHO3HPOBATH HEOJIArONPHUITHBIC SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEUCTBHUN U MPEAOTBPAILATh UX;

HaJIM4ME pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JEATEIIBHOCTH  3KOJOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HMHU B
II03HABATEJIbHOM, KOMMYHMKATHUBHOM M COLMAJIbHOM IPAaKTHKE, NOTOBHOCTH K YYacTUIO B
IIPaKTUYECKON JEeATENBHOCTH SKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKM M OOILIECTBEHHOM IpPaKTUKHM, OCHOBAHHOIO Ha JUAJIOre KyJbTYyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M YNTATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AMMOJICHCTBHS
MEX]y JIFOJIbMU U TI03HAHUS MUDA;

NOHUMaHHEe creuu(UKU OMONOTHM KaK HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKaroIleM
MUpE Kak O €IMHCTBE TMpPHUPOAbI, dYelloBeKa M OOIIecTBa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH MPOoOJIeM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJIOTUHU IS COBPEMEHHOW IMBMIIM3AIMU: O00ECTIeUeHHUs
HOBOI'O YpOBHSI Pa3BUTHS MEIULIMHBI, CO3JAHUE MEPCIIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOUCKA MyTeH BBIXOJA U3 II00aNbHbBIX
9KOJIOTHYECKUX MPoOsieM 1 o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATEHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B IMOJyYEHUU OMOJOTMYECKUX 3HAHMM B LIEJIAX MOBBILICHUS OOIIeH
KyJbTYypbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIIMOHAIHHOU
rPaMOTHOCTH O0yuaronmxcs, GopMUpPyEeMOil Py U3y4eHUH OHOJIOTHH;

[IOHMMAHHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJIb3yEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4YyaeMble 3HAHUS JJs aHajuu3a M OOBSCHEHUS SIBJICHUMN
OKpPYXAaloIIero MUpa M MPOUCXOIAIIMX B HEM H3MEHEHUN, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIIOUYEHHsT HAa OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JaHHBIX C IENbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOIMYECKHE 3HAHMS JJIs pelleHUus
po0JieM B peasibHBIX )KU3HEHHBIX CUTYAlIHSIX;

OCO3HaHUE IIEHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYI U
HCCIIEI0BATENIbCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHMIO, K
AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMA 1O OHOJOTMH B COOTBETCTBHH C IKM3HEHHBIMU
MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS YUEOHOTO TpeameTa «bhoNorvsy BKIIOYAIOT:
3HaYUMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIC) 00IIEHAYYHbIC TOHATHS, OTPAKAIOIIUE IIEJTOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuuKy METOJIOB IMO3HAHUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHs,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4HbBIH (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIeAOBaHNe, HAOIIOJACHNE, W3MEpPEHHUE, JKCIICPUMEHT W APYTHX), YHHBEpPCaIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00CCIICUNBAIOIIIEC
(hopMupoBanre (QYHKIIHOHATHHONW T'PAMOTHOCTH W COIMAILHOM KOMMIETEHIIMU OO0YYaroIIuxcs,
CIIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHPOBO33PCHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC ICHCTBUS B TIO3HABATCIBHOW U
COILIMAJIEHOM TIPAKTHKE.

MertanpeamMeTHble Pe3yJbTaThl OCBOEHUS MPOTPaMMBI CPEIHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

ORjajeHne YHUBEPCAJIbHBIMH YU4€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITENNbHO (hOpMyIHpOBaTP U aKTyalU3UpPOBaTh MNpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BATh IMPY OCBOCHUH 3HAHUN TIPUEMBI JIOTUIECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHUsA, Kiaccupukamuu, OOOOIICHUS), PACKPBIBATh CMBICT OHOJOTUYECKHX IOHATHI
(BBIIENSTH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU TOHATUSIMU);

OTIpECIATh LENH JeATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OWOJIOTHYECKUE MOHATUS ISl OOBSCHEHUS (AKTOB W SIBICHHHA HKHBOH
IPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHBIC, IETYKTUBHEIE, TIO AHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKITIOYCHUS;

NPUMEHSITh CXEMHO-MOJICNIbHBIC CPEICTBA ISl MPEICTABICHHS CYIMIECTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX NCTOUYHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIOIINXCS MaTepHaIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIENISIM,
OIICHUBATH PUCKU TOCIICICTBUN ACSITEILHOCTH;

KOOPIMHUPOBATh W BBINIOJHATE pPa0OTy B YCIOBUSX pPEaJbHOTO, BHUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aHMMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a3oBbIe HCCIeN0BaTENIbCKHE JIeliCTBUS:



BJIAJICTh HaBBIKAMHU Yy4EOHO-MCCIIEOBATENBCKON U MPOEKTHOU NIESTENbHOCTH, HABBIKAMHU
paspeuieHus mpooseM, CocOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TOHCKY METOJIOB
pelIeHusl MPaKTHYECKUX 3aa4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIIONBb30BaTh PA3IMYHbIE BUABI ACSITEILHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUA, €ro
UHTEpIpETalny, NMPeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE IpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

(hopMHUpPOBATH HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTENbHON NEATETBLHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3WpOBATh 3a7ady, BBIIBUTATh
TUIOTE3y €€ pelIeHus, HAXOIUTh ApIrYMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KpUTEPUU PEIICHUS;

aHAJM3UPOBATH MOJYYCHHBIE B XO/I€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHYECKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHECHNE B HOBBIX YCIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpeHoca CPEeACTB U CHOCOOOB JeHCTBUS B
po(heCCHOHATBEHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHWA B TIO3HABATENBHYI0 M  IPAKTHYECKYIO  00JacTu
KU3HECSATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBbIE HWJEH, NpeJlaraTh OpPUTMHAIBHBIC TOJXOIbl U PEUICHUS, CTABUTh
npoOJIeMBI U 3a]1a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX HMH(oOpMaruu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPAaBOYHHKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHANIM3UPOBaTh WH(OPMALMIO DPA3NIUYHBIX BHIOB U (GopM
NpEeJICTaBICHUS, KpUTUUECKH OIL[EHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(opMyaMpOBaTh 3alMpoChl U NPUMEHATh pPa3IUYHBIE METOAbI NPU TOUCKE M OTOOpe
Omoorudeckoi HHPopMaIuu, HeOOXOIUMOM ISl BHITTOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (GOpMYy TPEACTaBIEHUS OHOJIOTHYECKON
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHILIBI, PUCYHKH U IPYTOe);

UCTIONIb30BaTh HAYYHBIH S3BIK B KadeCTBE CpPEACTBAa INPH paboTe C OHOIOTHYECKOMH
uHbopMaluell: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHUYeCKHe 3HAaKW U CHMBOJIBI,
¢opmMynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3allUThl WHPOpPMANWHU, HHHOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOmenune:

OCYILIECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Y4acTBOBATh B TUAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 00cCyk/1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CY>KICHHs] OTHOCUTENIbHO BBINIOJHEHHs TMpeajiaraeMoil 3aqaud, YYHTHIBATh HHTEPECHl U
COIJIACOBAHHOCTH MO3ULUHI IPYTUX YUaCTHUKOB JIHAJIOTa UIH JUCKYCCHH);



pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHHS, MOHUMATh 3HAUYEHUE COIMAIBbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIIMKTHBIX CUTYallUi, YMETh CMIT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI,

BJIQ/IETh PA3UYHBIMU CIIOCOOAMU OOIEHUS W B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpPYTUX JIOAEH, MPOSIBIISATh YBAXHUTEIHHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOKO TOYKY 3PEHUS C HWCIOIB30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBHIYaJbHOH pabOTHI MpPHU
pelieHny OMoJI0rnueckoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYTIOBBIX
(hopM B3aMMOJEICTBUS MPHU pEeUICHUH YUeOHOM 3a1au;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0T0 WieHa KOJUIEKTHBA,;

NPUHUMATH IIeTd COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPIAMHHUPOBATH
JEeCTBUS MO €€ TOCTUXKEHUIO: COCTABIIATh IUIaH ACHCTBUIA, paclipelesiTh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYILECTBIIAT IMO3UTHBHOE CTPATETMYECKOE IOBEJCHHE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJIATH TBOPYECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU 1€fiCTBUAMM:

1) camoopranusanms:

UCTIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJIeM U HUX pELIeHHS B
KU3HEHHBIX M YI€OHBIX CUTYaIHsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1EIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JeMCTBUAX M IMOCTYNKaX MO OTHOILIEHHIO K KMBOM HPUPOJAE, CBOEMY 310POBBIO U 37J0POBBIO
OKpY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIFHYIO JESTEIBHOCTh, BBISBISTH MPOOIIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW NEATCILHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PeLIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEeHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHHIO U TIPOSBIICHUIO ITUPOKOU IPYIUIIUU B Pa3HBIX 00JIACTIX
3HAHUM, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BATENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIHsIM, BHOCHUTh KOPPEKTHBBI B IEATEIHHOCTH, OIECHHBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;



BJIJICTh HAaBBIKAMU I103HABATEIbLHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBaHMM, HCIIONB30BaTh NPUEMBI pediexcun
JUISL OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS IO UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIW3€E PE3YJILTATOB EATEIbHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, TOHUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;

IPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OINOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH JPYTOTO YellOBeKa.

INPEAMETHBIE PE3YJ/IBTATbBI

[IpenmetHbie pe3yibTarel ocBoeHHs mporpammbl COO no Ouosoruu Ha 0a30BOM ypOBHE
BKJTIIOYAIOT crieruduueckue st yaeOHoro npenmera «buonorusy Hay4yHble 3HAHHS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOEHMIO, HMHTEPHPETALMU W MPeoOpa3OoBaHMUIO 3HAHUM, BUIbI
NEeSITeAbHOCTH 110 MOJYYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHMIO 3HAHUHM B Pa3IMYHbIX y4eOHBIX
CUTYaIMAX, a TAKXKE B PEAbHBIX )KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE PE3YJIbTaThl IPEACTABIECHBI 110 TOAAM 00YUYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» ¢ 10 knacce nOmKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosiorny, QyHKIMOHAIBHONW I'PaMOTHOCTH YeJlOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOIOIMYECKHX TEPMHHOB M MOHITUMN: )KU3Hb, KIETKA,
opranmusM, MeTabo3M (0OMEH BEIIECTB U MPEBPAIICHNE SHEPTUH ), TOMEOCTa3 (CaMOPETyJISIINS),
ypOBHEBas  OpraHu3alusi  JKMBBIX  CHCTEM,  CaMOBOCIIPOU3BEAEHHE  (PErpOoayKIus),
HaCJIEJCTBEHHOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EeHTpaJibHasl JIorMa MOJEKyJsipHOW Ouonoruun), 3akonsl (I. Mennens, T. Moprana, H. .
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKICHUSI KyJIbTypHBIX pactenuit H. 1.
Basunosa), onpeaensaTs rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHHWE U ONHUCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3anus M MPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABI)KEHHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IIOJIyYE€HHBIX DPE3yJIbTaTOB, HCIIOJIb30BAaHHBIX HAY4HbBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHME JIEJIaTh BBIBOIbI HA OCHOBAHUU IIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIIEIATH CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK NPOKApUOT M DYKapHuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
NPEBpALLCHHs 3HEPIrUM B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTU4ecKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PAa3MHOXKECHUS, NHIUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOI'€HE3);

YMEHHE NPUMEHAThH MOJYYEHHbIE 3HAHUA 7S 00BCHEHUS OMOJOTMYECKUX MPOLECCOB U
SBJICHUH, J1JIs1 IPUHSTUS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHON XKU3HU C LEJIbI0 00eCTIeUeHHs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXAIOIIUX JIIOJEH, COOIIOAEHUS HOPM



IPaMOTHOTO TMOBEJICHUSI B OKpYXarolllel NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BAaHUS JOCTHM)KEHUM COBPEMEHHON OMOJIOIMM U OMOTEXHOJOTHH AJs PallMOHAIBHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TeHETHYeCKHe 3aJaud Ha MOHO- U JUTHOpUTHOE
CKpELIMBaHKE, CLIETUICHHOE HACJIeZJOBAaHUE, COCTABIATh CXeMbl MOHOTMOPUIHOTIO CKPELIMBAHUS
JUIS TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATh JJAOOpATOpHbIE U MpPAaKTHUECKHE padOThl, COOMIOAATh MpaBUia MPU
pabote ¢ yueOHBIM U JTabOPATOPHBIM 00OPYA0OBAHHUEM;

YMEHHE KPUTHYECKH OLIEHUBAaThb U WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTMYECKOTrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(OpMalMK, Hay4YHO-TIOMYJISPHbIE MaTE€PHaJIbl), STUUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJIBKHMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BATh
HNOHSTUHHBIN anmnapat GUOJIOTHH.

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHUS YueOHOTO npeamera «buonorus» ¢ 11 knacce nonxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAay4HOIH KapTUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIBHONW I'PaMOTHOCTH YeJIOBeKa [l PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHue OMOJIOTHUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISIIHS,
reHO(OH/, SBOJIONUMS, JBIKYyIIME CUIbl ((akToOpbl) IBOJIOIUHU, MPHUCTIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHue, »JKojoruueckue (aKTopbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLI€HThI, LIENN MUTaH!s, SKOJornyeckas nupaMmua, buoreoueHos, onocoepa;

yMEHUE Wu3/Iaratb Ouosornyeckue Teopun (dBomonuoHHas Tteopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPHS SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoacTra K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHW W myTteil sBomonuu A. H. CeBepiioBa, y4yeHus o
ouochepe B. U. BepHaackoro), onpenensTh TpaHUIIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJCHHWE U ONMHUCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBEIEHHE OHOJIOrHYEeCKOro
9KCIIEPUMEHTA, BBIABM)KEHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIIEIyeMbIMU
BEJIMUYMHAMU, OOBSICHEHHE TMOJMYYEHHBIX PpEe3ylbTaTOB, HCIONb30BAHHBIX HAYYHBIX MOHATHH,
TEOPHii U 3aKOHOB, YMEHHE JI€TIaTh BBIBOJIbI HA OCHOBAaHMM MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE IPU3HAKN CTPOECHUS OMOJIOTrMUYECKUX OOBEKTOB: BUJIOB,
HOMYJISILUM, TPOAYIIEHTOB, KOHCYMEHTOB, pPEAYyLEHTOB, OHOTeOIeHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHONM  M3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000Pa30BaHUs, MMPHUCIIOCOOIEHHOCTH OPraHU3MOB, JACUCTBHS 3KOJIOIMYECKHX (PaKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUHU B IKOCUCTEMAX, aHTPOIOIC€HHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OHMOr€OXMMHYECKHUX ILIHMKIOB B
ouocdepe;

YMEHHE NPUMEHSATH MOJTy4YEeHHbIE 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBIICHUH, 1711 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM JKU3HHU C LIEIbI0 00ecrIeYeH s
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOpPM
IrPaMOTHOTO TMOBEACHHUS B OKpYKAloOIIed MNPUPOAHON Cpele, MOHMMaHue HEOoOXOJUMOCTH



UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOI 6uosorun e panroHaIBLHOTO
PUPOAONIOIH30BAHNUS;

yYMEHHE peIIaTh 3JIeMEHTapHbIe OMOJOTHYECKHE 3aJadd, COCTAaBIATH CXEMBI IEpeHoca
BEILIECTB M SHEPTUH B IKOCUCTEMaX (I[eTIH MUTaHuU);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PabOThl, COOMIONATh MpaBWiia MpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COZIEpKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS M3 PA3NIUYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOW HWH(OpPMAalLMK, HAYyYHO-NOMYJSpHbIE MaTepualibl), paccMaTpUBaTh IJI00AJIbHBIE
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO
TIO3HIIHIO;

yYMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHUs, 0000mas
Ouosornyeckylo HMHGOpPMALMI0O M3 HECKOJBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
NOHSATHIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaudecTBO 9acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponsusie | TIpakTaaeckme (undposbie)
n/m | W TeM MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
| buonorus kak Hayka 2 0.5 nommorexa HO
https://m.edsoo.ru/7f41¢292
) KuBble cucTeMBI U X | bu6auoreka IIOK
OpraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKUH COCTaB U 2 1 bu6mmoreka [JOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 XK 6
HBHEACATETRHOCTD KICTKH https://m.edsoo.ru/7f41¢292
PasmHoxenue u
5 WHIWBUAYAJIbHOE PA3BUTHE 5 1 bubmmorexa LOK
A o p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacaencreenHocTs U 2 L5 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bu6mmorexa [JOK
OCHOBBI OMOTEXHOIOT U https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 [TIPOT'PAMME



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

11 KITACC

KosunuecTBO YacoB D1eKTPOHHbIE
HaunMeHoBaHnue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NPOrpaMMmblI padoThI padoTsbI
pecypcebl
1 OBOJIIOIHOHHAS 9 | bubnuoreka [JOK
Onoorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHUE U
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorera [IOK
P | https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3mbl 1 5 1 bubmuoreka [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 SKOJIOTUUECKUE 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bu6nuoreka [JOK
5 PesepBHoE Bpe 2
PBHOC BpEMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
1 34 0 2.5

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos D1eKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTHueckue ungposkpie
n/n Bcero oOpa3oBaTe/ibHbIE
padoTbl padoThI
pecypchl
but6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS JKUBOM
npuponsl. [Ipakrnueckas
pabota Ne 1
2 «/cnonp3oBaHue 1 0.5 bubmmorexa LOK
’ https://m.edso0.ru/863e¢6122
Pa3JIMYHBIX METOAOB IPU
U3Y4YEeHUU OMOJIOTHYECKHUX
00BEKTOBY
3 buonornueckne cCuCTeMEI, ) bubnunoreka [JOK
IIPOLIECCHL U X U3YYEHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTAB KIICTKU. ) bubmuorexa [JOK
Bopa u muHepanbHbIe COMU https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHue 1 bubnuorexa [JOK
OCIIKOB https://m.edso0o.ru/863e6b72
depMeHTBI —
OMOJIOTHYECKHUE
bubmnorexa [JOK
6 KaTaJau3aTophl. 1 0.5

JlaGopaTtopHnast pabota Ne 1
«/3yueHne KaTaIuTUHYECKOU

https://m.edsoo.ru/863e6b72



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

aKTUBHOCTH (pepMeHTOB (Ha
IIpUMepe aMUIIa3bl WU
KaTaJasbl)»

Jenenue knetku. MuTos.

Bbubnunoreka [JOK
7 YraeBozeL. JIHHAE! https://m.eds00.ru/863e¢6870
g HyxenHoBbIe KUCIIOTHI. bu6mmoreka [IOK
ATO https://m.edsoo.ru/863e6d5¢
Hcropus u meTos
9 N3Y4YEHUSI KIETKH. bubamorexa LHOK
https://m.edsoo.ru/863e6e88
Kiterounas teopus
10 Kierka xak memnoctHas
JKUBas CHCTEMa
CrpoeHue 3yKapruoTHIECKON
KieTku. JlaboparopHas
pabora Ne 2 «M3yuenue
CTPOCHHUS KJIIETOK pACTCHUH, bubmuoreka [JOK
11 KHUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii 0] MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTIICAaHUE
12 OOMeH BelecTB Win bubnuorexa [JOK
MeTab0JIM3M https://m.edsoo.ru/863e766¢
but6mmoreka [JOK
13 PorocumTes. XemocHHTes https://m.eds00.1ru/863e7c¢98
N but6mmoreka [JOK
14 DHepreTuveckuii o0OMeH https:/m. edsoo.nu/863¢Tage
15 JKW3HEHHBIN ITUKIT KIETKH. 0.5 bubnuotexa [JOK

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JlabopaTtopHnas padota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYHMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOTpenaparax»

Bbuocunres 0enka. Peakimsa

bubnunoreka [JOK

16
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢

17 Tpancnsus — OHOCHHTE3 bubmuoreka [IOK
Oernka https://m.edsoo.ru/863e¢796e

18 Hexknerounsie hopmbl bubnuorexa [JOK
JKU3HH — BHUPYCHI https://m.edsoo.ru/863e7540

but6mmoreka [IOK
®opMbI pa3MHOKEHUS

19 . https://m.edsoo.ru/863e81b6
OprafsMoB https://m.edsoo.ru/863e831¢

20 Meiios bubnunoreka [JOK

https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
TTOJIOBBIX KJIETOK.
O11oa0TBOpEHHE. Bu6 10K
noIMoTeKa

21 Jlab 6ota Ne 4 0.5

aboparoprai pabota https://m.edsoo.ru/863e81b6
«M3yuenue crpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpenapaTax»

” NunuBuayansHOE pa3BUTHE bubmuoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o

23 HAaCJEJCTBEHHOCTH U bubmorexa [IOK

g https://m.edsoo.ru/863e8612
W3MEHYUBOCTH
24 3aKOHOMEPHOCTH Bubmuoreka [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCIIeIOBAaHHSI TPH3HAKOB.
MonorubpuaHoe
CKpCIMBaHHE

https://m.eds00.ru/863e8878

25

JurunbpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHUMOTO
HaCJIeZIOBaHMsI TPH3HAKOB

bubnuoreka [IOK
https://m.edsoo.ru/863e89a4

26

CuemnieHHOE HacJIe10BaHKE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaToOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCLIUBAHUS Y PO30(HITBI
Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

bubnnorexa [JOK
https://m.edso0.ru/863e8c60

27

T'enetuka noma.
HacnenoBanue npu3Hakos,
CLEIUIEHHBIX C [IOJIOM

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHUYNBOCTb.
Henacnencrsennas
W3MEHYUBOCTb.
JlaGopaTopHas pabota Ne 6.
N3yuenue
MOAU(PHUKAITIOHHOM
U3MEHYUBOCTH, IIOCTPOCHUE
BAapUALIMOHHOTO Psiia U
BapUALlMOHHON KPUBON»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBenHas

0.5

bubnuoreka [IOK



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

W3MEHUYUBOCTb.
JlabopaTopHnas pabota Ne 7.
«AHanu3 MyTanun y
Ipo30¢ Uil Ha TOTOBBIX

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

MHUKpOIpenapaTrax»
30 I'eneTnka uenoBeka 1 bubmmorexa TIOK
https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypok.

31 O06001IEeHME 10 TEME 1
«HacnencTBeHHOCTD 1
U3MEHYMBOCTh OPraHU3MOB)

1 Cenekius Kak HayKa U 1 bubmmoreka [JOK
npolece https://m.edso00.1u/863e9214
MeTtoabl 1 JOCTHKEHUS

33 CEJEKI[NU PACTEHUI U 1 bubnnorexa LIOK

P https://m.edsoo.ru/863¢9214
SKUBOTHBIX

34 buorexHoorus kak orpacip ] bu6muoreka [JOK

IIPOU3BOJICTBA https://m.eds0o0.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB 34

I10 IIPOTPAMME



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

11 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne nudpossie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTebHbIe
padoTsbI padoThI
pecypchbl
1 OBOJIIOIHA U METOABI €& ) bubnunoreka [IOK
W3YUYCHUS https://m.edsoo.ru/863ea20e
Ucropus pazsurtus
2 npeAcTaBiICHUN 00 1 bubmorexa [OK
beA https://m.eds00.ru/863e¢9570
SBOJIIOITUU
but6mmoreka [JOK
M 1
3 HKPOSBOTHONHA https://m.edsoo.ru/863e9cle
[HomynsAauus kak
3J€MEHTapHas eAMHUIA
BHa U DBOJIIOLIUH. Bu6 10K
noIMoTEKA
4 Jlaboparopnas pabora Ne 1 1 0.5
patopras pabot https://m.eds00.ru/863e99c6
«CpaBHEHME BUJIOB 110
MOP(OIIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIUE CHUITBI
5 gﬂeMZIzia HbIE (PaKTOPHI) 1 bubmorexa [OK
P p https://m.edsoo.ru/863e9da4
SBOJIIOIAH
6 EctectBennslit 0TOOp U €ro | bu6nuorexa IIOK
(bopMsl https://m.edsoo.ru/863e9ed0
Pe3ynbpTate sBOIIONMN:
bubmuorexa [JOK
7 MPUCTIOCOOIEHHOCTh 1 0.5

OpraHnu3MoOB U

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



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

BUJI000pa3oBaHUE.
JlabGopaTopHas pabota Ne 2
«Omnucanue
PUCTIOCOOTCHHOCTH
opraHusma u e€
OTHOCHTEJIBHOTO XapaKTepa

Hanpasnenus u mytu

bubmuoreka [JOK

aHTpoIIOreHes3a

8 MaKpO3BOJIIOLUHA https://m.edsoo.ru/863e9cle
9 Heob6patumocTts 3BOIIONNH
10 Ucropus xu3nu Ha 3emiie u
METOJIbI €€ U3yUeHUs
1 ['unoTe3bl npoucxoXaeHUS Bbu6mmoreka [IOK
JKU3HU Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie bubmorexa [JOK
110 3paM | Iepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUN
pPacTUTEIHHOTO U )KUBOTHOTO
mupa. [Ipaktudeckas pabora
13 Ne 1 «M3yuenune 0.5 bubamorexa LHOK
https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTaTKOB
PACTCHHIA U KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemMeHHas cuctema bu6muoreka [JOK
OpraHH4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIOINS YeI0OBEKA bu6mmoreka [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl ((hakTopsl) Bubmuoreka [JOK

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

OCHOBHEBIE CTaINM
JBOJIIOLUY YEIOBEKA

18

UYenoseueckue pacsl U
IPUPOJIHBIE aJanTalllH
4esioBeKa

bubnunoreka [IOK
https://m.edsoo.ru/863eaea2

19

PesepBHBIil ypOK.
O6o0mieHue o Teme
«BO3HUKHOBEHHE U
pa3BUTHE )XU3HU Ha 3emiie)

20

DKOIOTHSA KaKk HayKa

21

Cpensl obuTanus u
9KOJIOrHYecKue (hakTopbl

bubnunorexa LIOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpakTopsl.
JlaGoparopnas pabota Ne 3.
«Mopddonornueckue
O0COOEHHOCTH pacTeHU U3
Pa3HbIX MECT OOUTAHUY.
JlabopaTopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJIeyca»

0.5

bubnuoreka [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue GpaxTopsl

but6mmoreka [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKU
nonyJsiuuu. [Ipakruueckas
pabota Ne 2 «[Toacuér
IJIOTHOCTHU MOMYJIALIMMA
Pa3HBIX BUJOB PACTCHUID)

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

25 Coob1ecTBa OPraHu3MoOB — | bubnmoreka [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKHUE CUCTEMBI ) bubmmorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE MOKa3aTeNn
9KOCUCTEMBI.

27 DKOJIOTHYECKUE TUPAMUIbI 1 bubmorexa [OK

. PaMHIBL. https://m.eds00.1u/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykueccust

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTpOIIOreHHbIE )
9KOCHUCTEMBI

30 buocdepa — rnobanbHas ) bu6nuorexa IIOK
3KOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5Se

31 3aKOHOMEPHOCTH 1 bu6mmoreka [JOK
CyIlIecTBOBaHUS OMOChepbl https://m.edsoo.ru/863ebd16
UYenoseuecTBo B Ouochepe

32 1
3emun

1 CocymiecTBoBaHUE TPUPOIBI | bu6muoreka [IOK
M 4€J0BEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok.
O06001eHrne TeMbI

34 1
«Coo0mecTBa u
9KOJIOTHYECKHUE CUCTEMBD)

OBILEE KOJIMYECTBO YUACOB 34 ’s

I10 ITIPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouios A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenbcTBO
«IIpocsemienue»

buomnorus, 10 kinacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyomnior A.M. u apyrue
/Mlon pen. Ilaceunnka B.B., Akinonepnoe obmiectBo «M31aTenbcTBO

«IIpocBemienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Toypounsie pazpaboTku k yueOHuky B.B. Ilaceunuka

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






