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HOACHUTEJIBHAS 3AIIMCKA

[Tpu pazpaboTke mporpaMMsbl 10 OMOJIOTUU TEOPETUUECKYIO0 OCHOBY JIJIsl OIIPEACIICHUS MOAX0I0B K (HOPMUPOBAHUIO COAEPKAHUS
yueOHoro mnpeamera «buonorus» coctaBuiu: KoHuentyailbHble mosioxkeHus DPI'OC COO o B3auMOOOYCIOBICEHHOCTH IIEJEH,
COJIep>KaHusl, pe3yJbTaTOB 00y4YCHUS U TPeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX MEJISIX U MPUHIIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeiHero oomiero oopasoanus B Poccuiickoit denepaiinu, a Takxe MOJI0KEHUS
o creuuduke OUONOTMHU, €€ 3HAYCHUU B TMO3HAHUU KUBOM MPUPOABI M OOCCIICUYEHUH CYIIECTBOBAHUS UYEJIOBEUECKOTO OOIIECTBA.
CornacHo Ha3BaHHBIM MOJIOKEHUSIM, OTIPEIeSICHbl OCHOBHBIE (DYHKIIUU TTPOTPAMMBbI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Guonoruu 1aét nMpecTaBIeHUE O MeNsiX, 00 o0IIel cTpaTeruu 00y4YeHusl, BOCTUTAHUS U PA3BUTUS 00 yJaIOIIUXCS
cpeacTBaMu yueOHoro npeameta «buosiorusy, onpenenseTr o0s3aTeIbHOE MPEAMETHOE COJIEpKAHUE, €r0 CTPYKTYPY, pacrpeacicHue
mo paszzenaM U TeMaMm, PEeKOMEHIYEeMYIO IOCJIeAOBATEIbHOCTh H3YUYCHUs] y4yeOHOro marepuana ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00 yJaroIuXCsl.

B nmporpaMmme 1o GHMO0JIOTHN TaK)Ke YUYUTHIBAIOTCS TPeOOBAHUS K IJIAHUPYEMBIM JINYHOCTHBIM, METAIIPEAMETHBIM U TIPEAMETHBIM
pe3yibTataMm 00yueHus B QOPMUPOBAHUHN OCHOBHBIX BUIOB YUE€OHO-TIO3HABATEIbHOM €A TEILHOCTH/YIEOHBIX ICHCTBUM 00yUarOITUXCS
10 OCBOEHUIO COZICPKaHUsI OMOIOTMYECKOT0 00pa3oBaHusl.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi YPOBEHB) peaii30BaH MPUHIUI IPEEMCTBEHHOCTH B U3YYEHUH OMOJIOTHH,
OJilarosiapsi UeMmy B Hel POCMATPUBAETCSI HAIIPABJIIEHHOCTh Ha Pa3BUTHE 3HAHUH, CBSI3aHHBIX C JOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, [IEHHOCTHBIX OPUEHTAIIUN JMYHOCTH, DKOJIOTMUECKOT'0 MBIIUICHHS, MPEICTABICHUN O 3J0pOBOM 00pa3e KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpYXKaroler nmpupoaHoi cpeae. [loaTomy Hapsiay ¢ u3ydeHueM OOIIeOHOIOTHUSCKUX TCOPHUM, a TaKKe
3HaHHWM O CTPOCHHH >KUBBIX CHCTEM Pa3HOTO PaHra U CYITHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MTPOIIECCOB B IIporpamMme 1o OMOJI0Tuu
yIE€JICHO BHUMAHHE MCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUM B MOBCEAHEBHOM XKW3HU ISl PEIICHUS MPUKIAAHBIX 3a7a4, B TOM YHCIIE:
Mpo(UIaKTUKN HACJIEICTBEHHBIX 3a00J€BaHUN YENIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS JKOJOTUUYECKH
1eseco00pa3Horo MOBEJACHUS B OKPYKAIOMICH MPUPOJHOW Cpejie, aHajdu3a BIHMSHUS XO3SMCTBEHHOW EATEIIBHOCTH YeOoBEKa Ha
COCTOSIHHE TPUPOJHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHE BHUMAHUSA K MPHUKJIAJHONW HAIMpPaBICHHOCTH Y4YEOHOro mpeaMera
«buonorus» TPOIUKTOBAHO HEOOXOIUMOCTHIO OOECTICUCHUS YCIOBUW IS PEHICHUS OJHOM M3 aKTyaJbHBIX 3a/lad IIKOJIHHOTO
Ounonornyeckoro o0pa3oBaHus, KOTOpas MpenoiaraeT GOpMHUPOBAHNE Y O0YJAIOIMIUXCS CTIOCOOHOCTH aAanTHPOBATHCS K H3MEHEHUSIM
JVHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MHUPA.

buonoruss Ha ypoBHE cpemHero o0mero oOpa3oBaHMs 3aHUMAaeT BaxkHOe MecTo. OHa oOecreynBaeT (QopMUPOBAHHUE Y
OOy4JarommXcs MPEICTABICHUN O HAyYHOW KAapTHHE MUpPA, PacCHIupsieT U 0000ImaeT 3HAHUS O KHBOW MPHUPOAE, €€ OTIMIUTEITbHBIX
MpU3HAKaX — YPOBHEBOM OPraHW3alli U SBOJIOMH, CO3JAET YCJIOBUS JIs: MO3HAHMSI 3aKOHOB YXMBOW MPUPOIBI, (OPMUPOBAHUS



(YHKIIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M OE30MAaCHOTO 00pasza XU3HHU, SKOJIOTHUYECKOTO MBINIICHHS, [EHHOCTHOTO
OTHOIIICHUS K KUBOW MPHUPOJIC U YETIOBEKY.

bonbmioe 3HaueHne OWONMOTHS HMMEET TaKKe [JIsl PEIICHUS BOCHUTATEIBHBIX W Pa3BUBAIOIIMX 3a7a4 CPEIHEro OOIIero
oOpa3oBaHus, couuanu3auuu odydamomuxca. M3ydyenne Ouonorun odecrneunBaeT yciaoBus sl GOPMUPOBAHUS MHTEIIEKTYaJbHbIX,
KOMMYHHKAIIHOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, SCTETHUECKON KYIbTYPHI, CIIOCOOCTBYET MHTETPAIIUN OMOJOTUYECKUX 3HAHUM C
NPEJCTaBICHUAMA W3 JPYTrUX Y4YeOHBIX MPEAMETOB, B YaCTHOCTH, (DM3WKH, XUMHU U Teorpadum. HazBaHHBIE TOJOXKEHUS O
npeaHa3HaYeHnn yueOHoro npeameta «bronorus» cocTaBuIIn OCHOBY ISl ONPEIeNIEHHsI TOX0/I0B K 0TOOPY U CTPYKTYPUPOBAHHIO €TI0
coJiepKaHus, IPEACTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Ot6op conepkanust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C TMO3UIMH KYyJIbTYpOCOOOpa3HOTO
M0JIX0/1a, B COOTBETCTBUHU C KOTOPHIM OOydYarommecs IOHKHBI OCBOUTH 3HAHUS M YMEHHsI, 3HAUUMBIC ISl (pOpMHUpOBaHHS 0O0IIeH
KyJBTYpPBI, ONPEEIAIONINe aeKBaTHOE MMOBEICHUE YEIOBEKa B OKpYKalolleld MpUpoaHOi cpese, BocTpeOOBaHHBIE B TIOBCEIHEBHOM
KU3HU M MPAKTHUECKOH aesrenbHocTH. Oco00€e MeCTO B ATOW CHUCTEME 3HAaHWH 3aHUMAIOT JIEMEHTHI COJEpIKaHUs, KOTOPhIE CITyXaT
OCHOBOMW JUIsi JOPMHUPOBAHUSI TIPEICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHE MHUpAa M IIEHHOCTHBIX OPHEHTAIUSIX
JUYHOCTH, CIIOCOOCTBYIONIUX TYMaHU3AIUK OMOJIOTHYECKOTO 00pa30BaHUsL.

CTpyKTypHpOBaHUE COAEp)KaHUS Y4eOHOro MarepHaja B MporpaMMe IO OMOJIOTMH OCYIIECTBICHO C yYETOM NPHOPUTETHOTO
3HAYEHUS 3HAaHUI 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPHUPOJIBL, O €€ YPOBHEBOM OpraHU3alyy U BOJIONMU. B cooTBeTCTBHY €
3THUM B CTPYKType yueOHoro npeamera «brosorus» BbIETICHBI CIEAYIOINE coepKaTenbHble THHUN: «bronorus kak Hayka. MeToasl
Hay4YHOro no3HaHus», «KieTka kak Ouosoruyeckas cuctemMa», «Opraiusm Kak Ouojoruueckas cucreMay, «Cucrtema u MHOrooopasue
OpPraHUYECKOTO MUPay, « DBOJIIOLNS KUBOU MPUPOABI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yueHus yuebHOTO npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHUE OOYUYAIOUIMMHUCS 3HAHUSIMH O CTPYKTYpPHO-
(GYHKIMOHAIBHON OpraHM3ally KUBBIX CHCTEM Pa3HOTO paHra W MpUOOpeTeHHE YMEHUH HMCIONB30BATh ATH 3HAHUS JUIS I'PAMOTHBIX
JeMCTBU B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U PELLICHUS PA3INYHbBIX KUZHEHHBIX IPOOIIEM.

JlocTikeHne 1end u3ydeHus yueOHoro mpenmera «buomnorus» Ha 0a30BOM ypoOBHE 00€CIEUMBAETCS PEIICHUEM CIEAYIOLIUX
3aja4:

OCBOEHHE O0YyYaroIIMMHCA CUCTEMBbl 3HAHUN O OHMOJOTMUYECKHX TEOPHSX, YUEHHSX, 3aKOHAX, 3aKOHOMEpPHOCTSX, THUIOTE3aXx,
MpaBUIaX, CIY)XKaIUX OCHOBOM Ui (hOpMUPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOAAaX HAay4YHOTO
MO3HAHMSI, CTPOSHUH, MHOTOOOPAa3UH U OCOOEHHOCTSX JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHM3alllH, BBIJAIOUINXCS OTKPBITHSIX U
COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTHY;

dopmupoBanue y 00ydaromuxcs No3HaBaTeIbHbBIX, HHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOIIECCE aHANIN3A TaHHBIX
O MyTSX Pa3BUTHUS B OMOJIOTUN HAYYHBIX B3TJISI0B, UACH U OJXOA0B K U3YUCHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alliH;



CTaHOBJICHUE y OOydYaromuxcsa o0Ie KyabTypbl, GYHKIIMOHAIBHOW T'PAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLICHUBATh
SIBJICHUSI OKPY>KAIOIEr0 MUpPa >KMBOUM MPUPOJIbI HA OCHOBAHUU 3HAHUU U OMBITA, OJYYEHHBIX MPU U3YYCHUU OMOJIOTHH;

dbopmupoBaHue y oOy4aromuxcss YMEHUM WJUTIOCTPUPOBATh 3HAUCHHE OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOU AEATEIbHOCTU
YeJIOBEKa, PA3BUTUN COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTHH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3ZMOXKHOCTU MTO3HAHUS YETTOBEKOM >KUBOU MPUPOIBI, HEOOXOAUMOCTH OEpPEKHOTO OTHOUIECHUS K
HeM, COOTIOIEHUS STUUECKUX HOPM TPHU MPOBEICHUHN OMOJIOTUUECKUX HCCIIeI0BaHUM;

OCO3HAHUE IIEHHOCTH OMOJOTUUECKUX 3HAHUM /IS TIOBBIIIEHUS YPOBHS SKOJOTHYECKON KYJIBTYPHI, 7151 (HOPMUPOBAHUS HAYYHOTO
MHUPOBO33PECHUS;

PUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHHUH B MOBCEIHEBHOM >KM3HU JISl OIICHKH IMOCIEJCTBUM CBOEH JEATEIBLHOCTH IO
OTHOIIIEHUIO K OKPYXAIOIIIEH cpenie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHHE U COOJII0IeHUE Mep MPOPUIAKTUKHU 3a00IeBaHU.

B cucteme cpemgnero obmiero obpazoBanus «buonorusy», uzydaemass Ha 0a30BOM YPOBHE, SIBJSICTCS O0s3aTEIbHBIM YUeOHBIM
IPEeMETOM, BXOJIAIINM B COCTaB MpeaAMeTHON 00acTh « EcTecTBEeHHO-HAyYHBIE TTPEAMETHI.

Jlns u3yuenus 6uosoruu Ha 6a30BOM YpOBHE CpeaHEro o0Iero oopazoBanust oTBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 ygac
B Hegento), B 11 kmacce — 34 gaca (1 yac B Hefiento).

COJEPKXAHUE OBYUYEHUA

10 KIJACC

Tema 1. buoJsiorusi kKak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHUYECKIUMHU U IPYTUMHU €CTECTBEHHBIMU HayKaMu, Guiocoduei,
ATUKOM, ICTETHKOM 1 mpaBoM. Pois 6nonoruu B GopMupoBaHny COBPEMEHHON HAYYHOU KapTUHBI Mupa. CucteMa OMOIOTHYeCKUX HayK.

MeTonbl TO3HAHUA KUBOW MPUPOABI (HAOIIOACHHUE, IKCIIEPUMEHT, OMHMCAHHWE, M3MEpEeHue, Kiaccuukaius, MOJeIHpOBaHUE,
cTaTHCcTHYecKas 00paboTKa TaHHBIX).

JdemoHncTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHblie U MPpaAKTHYECKHE PA0OTHI:

[Ipaktuueckast padota Ne 1. «cnonp30BaHre pa3InyHbIX METOJIOB MPU U3YYEHUN OMOJIOTHYECKUX OOBEKTOBY.
Tema 2. 7KuBble cUCTEeMbI U UX OPraHU3ALUA.



XKusbie cucTemMbl (OUOCUCTEMBI) KaK MPEeaAMET U3ydeHHUs: Onooruu. OTInYue KUBBIX CUCTEM OT HEOPTraHUUECKOM TPUPO/IBI.

CaoiicTBa OuocucTeM M HUX pa3sHooOpazue. YPOBHM OpraHu3aliud OMOCHUCTEM: MOJCKYJISPHBIM, KICTOUHBIA, TKAHEBBIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT), OnochepHBIH.

JdeMoHcTpanum:

Tabmuipl u cxeMbl: « OCHOBHBIC MPU3HAKH XKU3HWY, « Y POBHU OpraHU3aIlUU KUBOU MPUPOIIBI.

O6opynoBanue: Mmonenb Mosekyisl JJHK.

Tema 3. XumMHUYeCKHil COCTAB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTaB KJIETKU. XUMUYECKHUE PIIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Boia 1 MUHEpaIbHbBIE BEIIECTBA.

OyHKIUK BOJBI U MUHEPAJIbHBIX BEIECTB B KieTke. [loanepkanue ocMoTHYeCcKoro OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. He3zamMeHMMBbIE W 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMMHOKHUCTIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OCJIIKOBOM MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YCTBEPTUUHAS CTPYKTYpA).
Xumudeckue cBoicTBa 6enkoB. buonorndyeckue GyHKIIMN OCIKOB.

depmeHThl — Ouosorudeckue karanuzatopbl. CTpoeHue QepMeHTa: aKTHBHBIM IIEHTP, CyOCTpaTHas CHeru(UIHOCTb.
Kodepmentsl. Butamunabl. OTiinuns GepMEeHTOB OT HEOPTaHUUECKUX KaTalu3aTOPOB.

VYrieBopl: MOHOCaXapuabl (TIII0K03a, prudo3a U J1e30Kkcupud03a), qucaxapusl (caxaposa, JIakTo3a) U Mmojucaxapuasl (Kpaxmai,
TJIMKOTEH, 11eJITI0103a). bruosornueckue GyHKIUU yriIeBOIOB.

Jlununael: Tpurmmuepuasl, dochonunuabl, crepounsl. [uapodpuinbHO-rUAPOdOoOHBIE cBoMicTBa. buonormyeckue GyHKIMN
munuaoB. CpaBHEHHUE YIIIEBOIOB, OCJIKOB U JIUMIHUI0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotunsl — moHOMeps HykJIenHOBBIX KuciaoT. Ctpoenue u pynkuun JJHK. Crpoenue
u ¢pyukiuu PHK. Bunet PHK. AT®: crpoenne u GyHKIHH.

utonorus — Hayka o kieTke. KietouHnas Teopus — mpumep B3auMOACHCTBHS Wael u (aKTOB B HAYYHOM IO3HAHUU. MeTo bl
W3y4EeHUS KIETKHU.

Krnerka kak memocTHas skuBasi cuctema. OOIIMe NMPU3HAKK KIETOK: 3aMKHYTas HapykHas MeMmOpaHna, moiekynsl JIHK kak
TeHETHUYECKH ammapat, CUCTeMa CUHTe3a Oerka.

Tunel KJIETOK: 3yKapruoTHUECKasl U MpokapruoTuueckas. OCOOEHHOCTH CTPOEHUS MPOKapUOTHUYEeCKOW KieTku. KieTouHas creHka
Oaktepuii. CTpoeHHE 3YKapHOTHICCKOM KiIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KHBOTHON W TPHOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHASI CTCHKA, TTTUKOKANUKC, uX pynkuu. [Inazmarnueckas memOpana, e€ CBOWCTBA U
¢ynakiuu. [luromnazma wu e€ opranHounsl. OmgHomemOpanubie opraHouabl kieTku: OIIC, ammapar ['odapmku, JIH30COMBI.
[TonyaBTOHOMHBIE OpPraHOWABl KJIETKW: MHUTOXOHJPHUH, IUIACTUABL. [IpoucCxokaeHWe MUTOXOHAPHN W IUIacTHA. Buabl miactum.
HememOpanHbie opraHou bl KJIETKU: pUOOCOMBI, KIIETOYHBIN LEHTpP, LICHTPUOIU, PECHUYKH, KI'YTUKUA. DYHKIIMKU OPraHOMA0B KIETKHU.
Bxirouenust.



SAnpo — perynsTopHbli LIEeHTp KiIeTKU. CTpoeHue siapa: siaepHas 000J04Kka, KapuoriazmMa, XpoMaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdeMoHcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. [lnelinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknusn, K. M.
bap.

Jnarpammel: «Pacripenenenie XUMUUYECKUX 3JIEMEHTOB B HEXKUBOW IpUpoe», «PacnpeneneHne XuMHUIECKUX dJIEMEHTOB B )KUBOU
IPUPOIEH.

Tabnuuel n cxemul: «lleproguyeckas TabauIa XUMUYECKUX 3JEMEHTOBY», «CTpoeHHue MOJIEeKylbl BOJbl», «bruocunres Genkay,
«Ctpoenue moiekynsl 6enka», «Ctpoenue dpepmenta», «Hykinennosbsie kuciaotsl. JJHK», «Ctpoenne monexynbl AT®», «Ctpoenue
DYKapUOTUYECKON KIETKNW», «CTpoeHHne >KMBOTHOW KIIETKW», «CTpOEHHE pacTUTEIbHOM KIETKH», «CTpoeHHMEe NMPOKapUOTHYECKOU
KIeTKn», «CTpOeHHUe sApa KIETKN», « Y TIAE€BOIAB», «JIunuas.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyJOBaHUE Jisi TPOBEICHUS HAONIOJCHUM, HW3MEPEeHUN, IKCIEPUMEHTOB,
MUKPOIIpEnapaThl paCTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «M3yueHnune katanuTHYECKO aKTUBHOCTU (DEpMEHTOB (Ha pUMeEpe aMUIIa3bl WIIM KaTalla3bl)y.

JlaGopatopHas pabota Ne 2. «/3ydyeHue cTpoeHHs KIETOK PACTEHUM, >KMBOTHBIX U OAKTEpUil MOJI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpENnapaTax u ux OMUCAHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BeImIecTB, WM METa00M3M. ACCUMUIIAIINS (ITACTUYECKUH OOMEH) M JUCCUMMIIALMS (dHEpreTHYeckuii oOMeH) — JBe
CTOPOHBI €IMHOTO Tpolecca MeTabonu3ma. Posab 3aKOHOB COXpaHEHUs BEIECTB U YHEPTUU B MOHUMAHUU METAa00IU3MA.

Tuner oOMeHa BerecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Ponk hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHIN YHEPTUH B KIIETKE.

dorocunTe3. CetoBasi U TemMHOBas (a3bl ¢dortocuHTe3a. Peaknum dorocuHTe3a. DPdexktuBHOCTh PoTOCHMHTE3a. 3HAUCHHE
dboTtocuHTe3a IS KU3HM Ha 3emiie. BiusHue ycnmoBuil cpeabl Ha ()OTOCHHTE3 M CIIOCOOBI MOBBIIMICHHS €0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUMN.

XeMocuHTe3. XEeMOCUHTE3UpYIoIIe OakTepun. 3HaUeHHEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B kieTke. PaciieruieHue BelIEeCTB, BBIACICHHUE U AKKYMYJIHPOBAHUE HSHEPIUU B KIETKE. OTallbl
AHEpreTudecKkoro ooMena. I'nmukonus. bpoxenue u ero Buabl. KucmopogHoe okKHUCIeHUE, WM KIETOUHOE AbiXxaHue. OKUCIUTENbHOE
dochopunupoBanue. DPHEKTUBHOCTH SJHEPTreTUUSCKOro 0OMeHa.

Peakuuu matpuuHoro cunte3a. ['enernueckass umHpopmauuss u JIHK. Peanuzanusa renernueckoil uHpoOpMmanuu B KIETKE.
['enetnyeckuii ko u ero cBoictBa. Tpanckpumnius — MmatpuuHblil cuate3 PHK. Tpancnsiuust — 6uocunTes Oenka. DTanbl TPAHCISALHH.
KonupoBanue amunokuciot. Poss prubocoMm B OuocuHTE3e OeKa.



HexneTtounsie popmbl xu3Hu — BUpychl. Mictopus otkpeitus BupycoB (/1. Y. UBanoBckuit). OcCOOEHHOCTH CTPOCHUS U AKUZHEHHOTO
nuKia BUpycoB. bakrepuodaru. bone3Hu pacTeHuid, >KMBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BUpycaMH. Bupyc nmmmyHoaedpuuura
yenoBeka (BUY) — BozOyautens CIIMla. OOpaTHas TpaHCKpumuMs, peBepTaza W uHTerpasa. [Ipodumaktuka pacmpocTpaHeHUs
BHUPYCHBIX 3200JIEBAHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsises.

Tabmumplt uw cxembl: «Tunbl nuTaHusy, «Metabonuzmy», «MHUTOXOHAPUS», «DHEPreTUYECKUN OOMEH», «XJIOpOIUIacT,
«®otocunrted», «Ctpoenne JHK», «Ctpoenne u pynkuronupoBanue rena», «Cunrtes Oenkayn, «['eHeTnueckuilt koa», «Bupycs,
«bakrepuodaru», «Ctpoenue u xu3HeHHbIl nuki Bupyca CIINa, 6akrepuodaray, «Permmukanus JHK».

Ob6opynoBanue: monenu-anmkanuun «Yasoenue JIHK u Tpanckpunuus», «buocunres 6enkay, «CTpoeHUE KIETKH», MOJEIb
ctpykrypsl JIHK.

Tema S. PazMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Krerounsrit MK, WU )KU3HEHHBIA UK KiIeTku. MHTepdaza u murtos. [Ipoueccel, nporekatoniue B uurepdase. Permkamms —
peakiusi matpuyHoro cuHTe3a JIHK. Crtpoenue xpoMocomM. XpOMOCOMHBIM HaOOp — KapUOTHN. JIMIUIOMTHBIA M TrariouIHBIN
XpOMOCOMHBIE HaOOphl. XpoMmaTuabl. [{uTomornueckre 0OCHOBBI pa3MHOMKEHUS ¥ MHIUBUYAIBHOTO PA3BUTHS OPraHU3MOB.

Jenenue kietku — muto3. Craguu muto3a. [Ipouecchl, MpouCXoadlIne Ha pa3HbIX CTAIUSIX MHUTO3a. BHONOTrMYECKHil CMBICH
MHUTO3a.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OpTaHU3MOB: O€CIOJI0€ U T0JI0Boe. Bubl 6ecmonoro pa3MHOKEHHUA: IeJIeHUEe HaJIBOE, TOYKOBAHHUE OJTHO -
¥ MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BETETATUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAUCHHE JIJIS
CEJICKLUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIIONOrO.

Meito3. Cragun meiiosa. IIporecchl, npoucxoadimue Ha cTaausax meinosa. IloBenenue xpomocom B Meiose. KpoccuHrosep.
buosiornueckunii CMBICT U 3HAYEHHUE MENUO03a.

["ameTorenes — mporecc 00pa3oBaHus MOJIOBBIX KIETOK Y KUBOTHBIX. [1070BbIE Kene3bl: CEeMEHHUKHU U SuYHUKH. OOpa3oBaHue u
pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30U/l, AMIEKIIETKA) — CliepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOCHHUSI STULIEKIETOK U
cnepmaro3zonsioB. Omionorsopenue. IlapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpUOTEHE3). DTambl dMOPHOHAIBHOTO Pa3BUTHS Y
MIO3BOHOYHBIX >KUBOTHBIX: IpOOJIEHHE, ractpyisuus, opraHorere3. IloctamOproHanbHOe pa3BuTHE. TUIBI MOCT3MOPHOHAIBHOIO
pa3BUTHSL: IPMOE, HENPSMOE (JIMYMHOYHOE). BiusiHue cpenibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIE
YPOICTBA.



Pocrt u pazButue pactenuii. OHTOreHes3 [IBETKOBOTO PACTEHHUSI: CTPOCHUE CEMEHH, CTAIUH PA3BUTHS.

JdeMoHcTpanum:

Tabnuupl u cxembl: «POPMBI PA3MHOXKEHHSI OPraHU3MOBY, «J[BOITHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «BeretaTuBHOE
pa3MHOXEHUE pacTeHUil», «Jlenenne kineTku 0akrepuit», « CTpOeHHUE MONOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIeTOUHBII UKIT,
«Permmmukamusa JJHK», «Mwuto3», «Meno3», «lIpsMoe u HempsiMoe pas3BuUTHE», «['aMETOreHe3 y MIIEKONUTAIOIINX M YEJIOBEKay,
«OCHOBHBIE CTaJUN OHTOTECHE3a.

O6opynoBaHue: MHUKpPOCKON, MHKporpenaparbl «CrepMaTo30uabl MIIEKOMUTAIOMIEro», <«SIHIeKIeTka MIEKOMUTAIOLIEr oy,
«KaprokunHe3 B KJIeTKax KOpEIIKa JIyKa», MarHuTHas MoJenb-anuinkanus «/lenenue kinerku», moaens JHK, Mmoxens mertadasHoi
XpPOMOCOMBI.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

JIaGoparopnas padota Ne 3. «HaGnroneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JIaGopatopnas padota Ne 4. «I3yueHnue cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOTMpenapaTax».

Tema 6. HacsieACTBEHHOCTh U MI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agauu renetuxku. Mcropust pa3BUTHs T€HETUKU. POib IIUTOIOTMK ¥ SMOPHUOJIOTUU B CTAHOBJICHUHU FeHETUKU. Bkias
POCCHMCKUX M 3apyOeKHbIX YYEHBIX B pa3BUTHE TEHETHKU. MeToabl TreHeTUKH (THOPUAOIOTUYECKUN, UTOT€HETUYECKUA,
MOJIEKYJIsipHO-TeHeTHUeCcKuit). OCHOBHBIE T€HETHUECKHE MOHATH. [ eHeThuYeckasi CUMBOJIMKA, UCTIONb3yeMasi B CXeMaX CKPEIIUBaHMi.

3aKOHOMEPHOCTH HACJEJIOBaHMS TMPHU3HAKOB, YycTaHoBleHHble [. Menaenem. MoHOrHOpUIHOE CKpelIMBaHUE. 3aKOH
eanHo-00pasusi ThOpUI0B TiepBoro nokosenus. [IpaBuino qoMuHUPOBaHUA. 3aKOH paCIICTICHUs MTPU3HAKOB. [ MMOTe3a YMCTOTHI TaMeT.
ITonHOE M HENMONIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe ckpempBaHue. 3aKOH HE3aBHUCHUMOTO Hacle[oBaHHsS MpU3HAKOB. lluToreHermyeckre OCHOBBI JUTHOPHUIIHOTO
CKpelIMBaHus. AHATU3UPYIOIIee CKpemrBaHue. Vcmoap30Banne aHaTU3UPYIOUIETO CKPEITUBAHUS JIsl OTIPECIICHHUs] TEHOTUIIa OCOOU.

CuerienHoe HacjieaoBanue mpu3HakoB. Pabora T. Moprana mo clenjeHHOMY HaclieJJOBaHUIO TeHOB. HapyiieHnne crerieHus
I'€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOPHUS HACIECACTBEHHOCTH. [ eHETHUUECKUE KaPTHI.

I'enernka nona. XpOMOCOMHOE OIpenesieHue mojia. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U reTepOoraMeTHbIE
opraHu3Mmbl. HacnenoBanue npu3HaKoB, CHETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHibl N3MEHUYMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAs. PO cpenbl B HEHACIIEICTBEHHONM N3MEHYNBOCTH.
XapakTepucTika MOAU(PUKAIMOHHON W3MEHYMBOCTU. BapualmoHHBIA psij W BapualnvoHHAas KpuBas. Hopma peakmuu mpu3HaKa.
KonnuecTBeHHbIE M KaUECTBEHHbBIE IPU3HAKKU M UX HOpMa peakuuu. CBoiicTBa MOIU(DPUKATMOHHOW N3MEHYHBOCTH.

HacnenctBenHnas, wim reHOTUIIMYECKAs, U3MEHUYUBOCTh. KoMOMHaTHBHAS M3MEHYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTU. MyTallMOHHAas W3MEHYMBOCTb. Kiaccupukauuss MyTanuid: T€HHblE, XPOMOCOMHBIE, T€HOMHBIE.



Yacrota ¥ nmpuuMHbl MyTauuid. MyrtareHHble (DakTopbl. 3aKOH TOMOJOTMYECKUX PAJOB B HacleACTBEHHOM m3meHunBoctu H. U.
Basuiosa.

Buesnepnast HacCiIeACTBEHHOCTh U H3MEHYUBOCT.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHbIE METOAbl T'E€HETHUKHM YEJIOBEKAa: TI'€HEAJIOrM4ecKuil, OJIM3HELOBbIH,
LIUTOT€HETUYECKUM, OHOXMMHYECKUH, MOJEKYJIIpHO-TeHeTuUecKril. COBpeMEHHOE OIpeiesieHne TIEeHOTHUNA: MOJHOI€HOMHOE
CEKBEHHpPOBaHUE, T'€HOTUIHPOBaHUE, B TOM uucie ¢ nomoibio [M[[P-ananu3a. HacnencrBennble 3a00fieBaHUs YEIOBEKA: T'€HHbIE
007e3HU, 00JIE3HU C HACJIEICTBEHHON MpPeapacnoyioKeHHOCTbIO, XpOMOCOMHBIe 0ose3Hn. CoMaTUYecKue U reHepaTUBHbIE MYyTallUu.
CrtBosioBbIe KIeTKH. [IpuHIUIIBI 310POBOTO 00pa3a KU3HH, TUATHOCTUKU, TPO(PUIAKTUKY U JICUCHUSI TeHeTHUEeCKUX 0ose3Hen. Menuko-
F€HETUYECKOE KOHCYJIbTHUPOBAHUE. 3HAUCHUE MEIUIIMHCKON TC€HETHUKH B MPEJAOTBPAIICHUU U JICUYCHUM TEHETHYECKUX 3a00JieBaHUMN
YEJI0BEKA.

JdeMoHCcTpanum:

[Hoptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuupl u cxembl: «MOHOTMOPUAHOE CKpENIMBAHME M €ro IMTOreHEeTHYeCKass OCHOBa», «3aKOH paclICIUIEHUs U ero
[IUTOTEHETUYECKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JurndpuaHoe ckpemuBaHuey, «lluTosornyeckre OCHOBBI AUTHOPHIHOTO
CKpeluBaHusm», «Meio3», «B3aumozencTBue ajuielbHbIX T€HOB», «l'eHeTndeckue KapTbl PACTEHHUH, JKUBOTHBIX U YEIIOBEKAY,
«l'eHeTnka monay, «3aKOHOMEPHOCTH HACIEHOBaHUA, CLEIUIEHHOTO C MoJIoM», «KapuoTumbel yenoBeKa M KMBOTHBIX», «BuIbI
U3MEHUMBOCTHY, «MoaudukanmonHas u3MeHYHBOCThY, «HacnenoBanue pesyc-paktopay, «['eHeTuka rpynn KpoBu», «MyTalnoHHas
U3MEHUYUBOCTB.

O6opynoBanue: Mojenu-aniuMkanuu «MoHorubpunHoe ckpemuBanue», «Hemomnoe nomuHUpoBanue», «Jlurudpumnoe
ckpenuBanuey, «llepekpéct xpoMmocom», MUKPOCKOIT U MUKpompemnapaT «/Ipo3odunay (Hopma, MmyTaiuu GOpMbI KPBUTBEB U OKPACKU
Tena), repoapuit «I'opox MOCEBHONY.

JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

Jlabopatopnas padota Ne 5. «/3ydenne pe3yibTaTOB MOHOTHOPUTHOTO M JUTHOPUIHOTO CKPEITUBAHUS Y APO30(UITBI Ha TOTOBBIX
MHKpPOIIPENapaTax».

Jlabopatopnas pabota Ne 6. «3ydenne monudukamoHHON H3MEHYMBOCTH, TTOCTPOCHHUE BAPUAIIMOHHOTO Psifia M BapUAIMOHHON
KPHUBOI.

Jlabopatopnas padota Ne 7. « AHanu3 MyTanuii y 1po30( Ikl Ha TOTOBBIX MUKPOIIPEapaTax.

[TpakTuueckas padota Ne 2. «CocTaBieHue U aHAJIU3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Cenekuus opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknuus Kak HayKa U IpoLecc. 3apoxkICHUE CEIEKIUU U JoMecTuKanusa. Yuenue H. M. BaBuiioBa o ieHTpax MpoOUCXOXKACHUS U
MHOTr000pa3usi KyJIbTypHbIX pacTeHUM. LIeHTpbl MPOUCXOKIECHUS TOMAIIHUX KUBOTHBIX. COPT, mopoja, IITaMM.



CoBpeMeHHBbIE METO/ABl CEJNEeKIMU. MaccoBblii M MHAMBUAYAJIbHBI OTOOPBHI B CEJIEKIIMM PACTEHUH M KUBOTHBIX. OlieHKa
sKcTephepa. bauszkopoacTBeHHOE cKpeuuBaHue — MHOpuAMHr. Yucrtas nunHug. CkpeunuBaHue 4YMCThIX JUHUEA. [eTeposuc, wnm
rubpuaHas cuna. HepoactBeHHoe ckpemuBanue — ayropuauar. Otnanénnas rudpuausanus u e€ ycnexu. ICKycCTBEHHBIM MyTareHes
Y NIOJIy4YEHUE MOJUIUIONI0B. JJOCTHKEHUS CEJIEKIIUU PACTEHUM, J)KUBOTHBIX U MUKPOOPIaHU3MOB.

buortexHonorusa kak oTpacib Mpou3BOACTBa. ['eHHas MHXKeHepus. Jtambl co3faHus pekomOuHaHTHOM JIHK M TpaHcreHHbIX
oprann3moB. Kierounas wuHxkeHepusa. KieTounele KynbTypbl. MUKpPOKIOHAIbHOE pa3MHOXKEHHE pacTeHuil. KinoHupoBaHue
BBICOKOIPOJAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHu3MoOB. OKOJOruyeckue W studeckue mnpodiembl. ['MO — reHeTnuecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHcTpanuu:

IToptpetsl: H. 1. BaBuiios, U. B. Muuypum, I'. JI. Kapneuenko, M. @. MIBaHOB.

Tabnuue! u cxembl: kKapTa «LleHTpbI IPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHHI», «[Iopoabl TOMaIIHUX >KUBOTHBIXY,
«CopTta KyJIbTYpHBIX pacTeHui», «Otnanéunas rudpuauzamus», «Padots akagemuka M. ®@. Banosay, «[lomummonaus», «O0bEKTHI
ounorexHonoruny», «Kierounsie KyabTyphl U KJIOHUpOBaHUEY», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJsSKM TUIOJIOB UM KOPHEIJIONOB JUKUX (GOpM M KYJIbTYPHBIX COPTOB pAacTeHHM, repOapuii
«CeNnbCKOX031ICTBEHHBIE PACTEHUS.

JlaGopaTopHble M MPaKTHYeCKHE PA0OTHI:

Okckypens «OCHOBHBIE METOIbI M JOCTHIKEHHS CEJIEKIIMM PACTEHUN M JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYIO
(depMy, COPTOUCTIBITATENBHBIN Y4aCTOK, B TEINIMYHOE X031 CTBO, JIAOOPATOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoTIOLIMOHHAST OMOJIOT U1

[Ipennochliku BO3HUKHOBEHHUS SBOJIIOIIMOHHOMN TEOPHUU. DBOJIOLIMOHHAS TEOPHS U €€ MECTO B Onosioruu. BiinsiHue 3BOTIOIIMOHHON
TEOPHUHU Ha pa3BUTHE OMOJIOTUHU U JIPYTUX HAYK.

CBuzeTenbCTBA YBOIONMHU. I]aeOHTONIOTHYECKHE: TTOCISIOBATEIbHOCTh NOSBICHUS BHJIOB B ITAJICOHTOJOTMYECKON JIETOIHMCH,
nepexoabie (popMbl. broreorpadudeckre: cxoAacTBO U paznuuue GayH U GIop MAaTEPUKOB H OCTPOBOB.

DOMOpHOIOTHYECKUE: CXOJCTBA M Pa3audMsi SMOPHOHOB PA3HBIX BHJIOB I03BOHOYHBIX. CpaBHHTEIBPHO-aHATOMHUYCCKHE:
TOMOJIOTUYHbBIC, AHAJIOTHYHBIC, PYJAMUMEHTApHBIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUUYECKHUE: CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX METa0OIMYCCKHUX ITyTEH y BCEX OPraHU3MOB.



OpomonronHas Teopust Y. [apBuna. [Ipennochlik BO3HUKHOBEHUS AapBUHU3MA. [[BMKYIIME CHIIBI 3BOJIIOLMU BUIOB MO
HapBuHy (M30BITOYHOE PAa3MHOKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HEOIpeAeaEHHAs U3MEHYMBOCTb, 00Opbh0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Boatonnu (CTI) u €€ OCHOBHBIE MOT0KEHHUS.

MuxkposBomtonusd. [Tonynsiuus kak eIMHUIA BUA U SBOJIOLIHH.

JIBwxymue cuibl ((pakTophl) IBOJNIONUM BHAOB B Tpupojie. MyTallMOHHBIM Mpolnecc M KOMOWHATHUBHAsT H3MEHUYUBOCTD.
[MonynsiimoHHbIe BOJIHBL U Jipeiid renos. M3osiius u Murpanus.

EctecTBeHHBII 0TOOp — HanpaBisOmKi GakTop 300U, POPMBI €CTECTBEHHOTO 0TOOpA.

[IpricniocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojouud. [lpumepsl mpucnocoOneHuit y opranuzmoB. ApomMopdo3sl u
UIMO-aJaNTaIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHbIE (OpMBI BU000pa30BaHus: reorpaduueckoe, IKOJI0rnaeckoe.

MakpooaBomonus. DopMmbl IBOJMIONUHU:  (PUIETUYECKAs,, TUBEPreHTHAsl, KOHBEpreHTHas, mapajuiesnbHas. HeoOpaTumocTh
ABOJIIOLIUH.

[IpoucxoxaeHnue OT HecleMaIM3UPOBaHHBIX TpeaKoB. [Iporpeccupyromas cnennanusanysa. A1anTUBHAs paJdalys.

JdeMoHcTpanum:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkenb, ®. Mromiep, A. H. Ceepuios.

Tabnuuel 1 cxembl: «Pa3BuTHE OpPraHMYECKOr0 MHUpa Ha 3emie», «3apOoJbIIM MO3BOHOYHBIX KUBOTHBIXY», «APXEONTEPHUKCY,
«DopMmbl 60ppOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIH 0TOOpP», «MHOroobpasue COpTOB pacTeHuil», «MHoroobOpasue IMopos
KUBOTHBIXY», «llomynsmumny, «MyTanmoHHass HM3MEHYMBOCTHY, «Apomopdo3b», «Mnuoagantamumy, «OOmas mereHepamus,
«/IBmwkymue cwibl dBomonuny, «Kaprta-cxema wMapmipyra myremectBus Y. Jlapsuna», «bopbba 3a cymiecTBOBaHHEY,
«IIpucrnocoOaeHHOCTh OPraHu3MoBY, «I eorpaduueckoe BH1000pa30BaHKE», « IKOIOTHIECKOE BUI000pa30BaAHHE.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKpPAacKH, HaOOp IJIOMOB W ceMsH, KoJuiekius «lIpumeps
3aMIUTHBIX PUCTIOCOOJICHUH Y JKUBOTHBIX», MOENb «OCHOBHBIC HAMPABICHHSI IBOJIOIUNY, 00bEMHAs MOiellb «CTpOCHHE TOJIOBHOTO
MO3Ta TO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, KomuieKius «DPopmMbl COXpaHHOCTH UCKOMAEMBIX JKUBOTHBIX U PACTECHUIY, MOJIENb alTUIAKAIIIS
«Ilepexpéct xpomocom», BIakHbIe mpemnapaThl «Pa3Butne Hacekomoroy», «PasButwe narymkm», MHKporpenapaTt «Jpo3oduma
(HOpMa, MmyTanu (OPMbI KPHLIIBEB M OKPACKH TEJIA).

JlaGopaTopHblie U MPpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUOB 110 MOP(POIOTHIECKOMY KPUTEPUIOY.

Jlaboparopnas pabota Ne 2. «Onucanue npucnoco0JI€HHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU Ha 3em.ie.



JloHayuHble TIPEACTABICHUS O 3apPOKJICHUU >XM3HU. HaydHble Tumore3bl BOSHUKHOBEHHUS XKU3HU Ha 3emiie: aOuoreHe3 U
naHcrnepmusi. XuMuueckasi IBOJIONUA. AOUOTCHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUUECKON sBomtonuu. HauanbHble 3Tanbl Ouonorudeckoil sposonuu. ['mnmoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYpP U BOSHUKHOBEHHUE MPOTOKIETKU. [lepBble KIeTKU U UX 3Botonus. DopMupoBaHre OCHOBHBIX TPYIII >KUBBIX
OpPraHu3MOB.

PazButue xun3Hu Ha 3emie 1o 3pam u nepuoaaM. Karapxeil. Apxeiickas U nporepo3oiickas 3pbl. [laneo3oiickas s3pa u €€ nepuojsl:
KeMOPUIMCKUNA, OPJTOBUKCKUMN, CUTYPUMCKUH, T€BOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so30iickas apa 1 €€ NepUoAbl: TPUACOBBIN, FOPCKUM, MEJIIOBOM.

Kaiino3zoiickast spa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIOT€HOBBIM.

XapakTepucTuKa KiIUMaTa U TeOJOTMYECKUX MNporeccoB. OCHOBHBIE 3Talbl 3BOJIOIUU PACTUTEIBLHOIO M KHUBOTHOTO MHpA.
Apomopdo3bl y pacTeHnit 1 )KkUBOTHBIX. [losiBIIeHME, pacIiBET U BEIMUPAHKE TPYIIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpakeHUE 3BOTIOLMU. OCHOBHBIE CUCTEMATUYECKUE TPYNIBI OPTaHU3MOB.

DBOJIIOLIMS YEJIOBEKa. AHTPOIOJIOTUSl KaKk Hayka. Pa3BuTue MpeNCTaBICHUN O MPOUCXOXKJICHUU YeloBeKka. MeTolbl U3yueHUs
anTpornoreHesza. CxoJICTBa U pa3Inyus YeJIOBEKa U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETIOBEKA.

JBuxymue cuiibl (dhakTopsl) aHTpornoreHesza. HaciiencTBeHHass M3BMEHUMBOCTh M €CTECTBEHHBIN 0TOOpP. OO6IIecTBeHHBIH 00pa3
KU3HHU, U3TOTOBJIICHUE OPYAUHN TPY/la, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIMM M BETBU HBOJIOIMHM YEJIOBEKAa: aBCTPAIONUTEKH, UenoBek ymenbli, YemoBek mnpsMoxondiuii, YemoBek
HeaHJepTainbCkuii, UenoBek pa3yMHbI. HaxoKu MCKOMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHHUS, 00JIACTh pacpOCTpaHEHHUs, 00bEM
rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIH.

UYenoBeuecknue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpONCOMIHAS (€Bpa3uiickas), HErpo-aBCTpaJoMHAs (IKBAaTOpHAIbHAs),
MOHTOJIOWJHAsl (a3UaTcKo-aMepuKaHcKas). YepThl MPUCIOCOOTICHHOCTH TMPEACTaBUTENICH YEIOBEUECKHMX pac K  YCIOBHIM
cymectBoBaHus. EquHcTBO yenoBeueckux pac. Kputuka pacusma.

JemoHncTpanum:

[Moptpetsi: @. Penn, JI. [lactep, A. K. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmumpr 1 cxembl: «Bo3aukHoBeHHe COJIHEUHOW CHCTeMBbI», «Pa3BuThe opraHumdeckoro mupa», «PacTuTenbHas KieTKa,
«KuBoTHas kietka», «lIpokapuoruueckas kieTtka», «COBpEeMEHHasl CUCTEMa OpPraHMuecKoro mupa», «CpaBHEHHE aHATOMUYECKUX
94epT CTPOCHUS YEIOBEKa M YEIIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTUUECKUX HAXOJAO0K MPEAKOB COBPEMEHHOTO
4yesoBeKay, «/lpesHenmme aroany, «/IpesHue moan», «llepBbie coBpeMeHHbIE TI0AN», «HeIoBeYeCKue pach.

O6opynoBanue: myJisiku «IIporcxoxaeHre yenoBeka» (OIOCThI aBCTPAIIONUTEKA, TUTEKAaHTPOIIA, HeaHIepTaliblia, KPOMaHbOHIIA),
CJIENIKA WM U300paKeHUS KAMEHHBIX OpyAud MepBOOBITHOIO YeloBeKa (KaMHHU-4OMIEphl, pyOusa, ckpebdiia), TeOXpOHOJIOoruuecKas
tabnuua, Kouiekuus «DopMbl COXpaHHOCTH UCKONIAEMbIX KUBOTHBIX U PACTCHUIN».



JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

[Ipaktuueckas padota Ne 1. «3yueHne uckonaeMbiX OCTATKOB PACTEHUM U )KUBOTHBIX B KOJICKITUSX .

DKCKypcusi «IBOJIIOIMS OPTaHUYECKOr0 Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN TN KpaeBeAUeCKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIinas cpeaa.

DKOJIOTHSI KaK HayKa. 3alaudl U pa3Jieibl SKOJIOTUHA. MEeTOIbl 3KOJIOTUYECKUX UCCIEIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKA.

Cpenbl oOuTaHusl OpraHU3MOB: BOJIHAsI, HA3eMHO-BO3/IyIIIHAS, TIOYBEHHAsI, BHYyTPUOPTaHU3MEHHAs.

Oxonorudeckue ¢daxktopbl. Kiaccuduxanus skonorndeckux ¢GakTopoB: abMOTHUUECKHE, OMOTUYECKHE W aHTPOIOTCHHBIE.
JleficTBHE 2KOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtndeckue (akTophl: CBET, TeMmIieparypa, BiIaxxHOCTb. doromepuoamsm. [IpucrnocobiieHuss OpPraHU3MOB K JIEHCTBUIO
abmoTH4eckux (HakTopoB. bruonornyeckue puTMBI.

buotnueckue ¢aktopbl. Buasl OMOTHYECKHMX B3aMMOJICUCTBUN: KOHKYPCHIIMS, XHUIHUYECTBO, CUMOHMO3 M €ro (HOpPMEI.
[TapasuTusm, koomepaiys, MyTyaJinu3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HAUYCHUE
OMOTHYECKUX B3aUMOJCHCTBHM /IS CYIIIECTBOBAHUS OPTAaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKU Monyssiuud. OCHOBHBIE MOKA3aTENW MOMYJSALMHU: YUCIEHHOCTh, IMIOTHOCTh, POKIAEMOCTb,
CMEpPTHOCTb, IPUPOCT, MUTpalus. JJMHAMUKA YUCIEHHOCTHU MOMYJISUNUN U €€ peryisuusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkerns.

Tabnuuel u cxemsl: kapTa «[Ipupoansie 30HbI 3emun», «Cpenbl oOUTaHus Opranu3zmMoBy, «Dotonepuoansmy, «llomymnsuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISAINU HHDY30pUU-TyPenbkny, «[IuteBbie enuy.

JlaGopaTopHble M MPaAKTUYECKHE PAOOTHI:

JIabopatopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[loACU€T MIOTHOCTH MOMYISLUUNA PA3HBIX BUIOB PACTECHUIN».

Tema 4. Coob1iecTBa M 3KOJI0rMYEeCKHE CUCTEMBI.

Coo0mecTBo opraHn3MoB — Ouorneno3. CTpyKTypsl OHMOIIEHO3a: BU0BAs, MPOCTPAaHCTBEHHAs, Tpodudueckas (muimeBasi). Bumpi-
IoOMHHAHTBEL. CBSI3U B OMOLICHO3E.

DKoJornyecKne CUcTeMbl (3kocucteMbl). [lorsiTue 06 skocucteme u buoreorenose. DyHKIIMOHATHLHBIE KOMIOHEHTHI YKOCUCTEMBI:
MPOAYLIEHTbI, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPruu B skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBsie nenu U cetd. OCHOBHBIE IMOKAa3aTeNId SKOCUCTEMBI: OMoMacca, MPOIYKLHs. DKOJOTMYECKHUE MUPAMUJIBI:
MPOAYKIIMH, YUCIECHHOCTH, OnomMacchl. CBOMCTBA 3KOCHUCTEM: YCTOMUMBOCTD, CAMOPET YA, pa3BuTHEe. CyKIIeCCHS.



[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMA XBOMHOIO WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO03KOCHCTEMBI. BOIOrnueckoe u X03siICTBEHHOE 3HAU€HHE arpO3IKOCUCTEM
1 ypOOIKOCHCTEM.

buopaznooOpa3zue kak pakTop ycToHUMBOCTH 3kocucTeM. CoxpaHeHHe OMOIOTrHYeCKOTo pa3HooOpa3us Ha 3emiie.

VYuenne B. WU. Bepnaackoro o Ouocdepe. I'panunpl, cocraB u cTpykTypa Omocdepsl. XKuBoe BemiectBo v ero (GyHKUHUU.
Ocob6ennocTtu 6uochepsl Kak riodaibHOM SKOCUCTEMBI. JInHaMUUecKoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BeliecTB 1 OUOT€OXUMHYECKHE ITUKIIBI AJIEMEHTOB (YIJIepoia, a30Ta). 30HaAIbHOCTh Onochepbl. OCHOBHBIE OMOMBI
CYIIN.

YenoseyecTBOo B Ouochepe 3emiid. AHTpOINOreHHbIe U3MEHEHUs B Ouocdepe. ['nodanbHbIe IKOIOrHUecKre MpoOIeMBbl.

CocyiecTBoBaHue MpUpoAbl U uyeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBa ycroilunBocTu O6uocdepbl. OcHOBa
PaIMOHAJILHOTO YIPABJICHUS MPUPOIHBIMU PECypcaMu M MX UCITONIb30BaHUe. JIOCTHKEHUST OMOJIOTUH U OXpaHa MPHUPOJIbL.

JdeMoHCcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. BepHaackuid.

Tabnuupsl u cxembl: «[lumessie nenu», «buoleHo3: coctaB U cTpykTypay, «lIpupomnsie cooluiectBa», «llenu muTanus»,
«Jkonoruveckas nupamugay, «buocdepa m yenoBek», «IKOCHCTEMA HIUPOKOIUCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOTO Jiecay,
«buonieno3 Bomoémayn, «ArponeHo3», «[IpuMepHble aHTPONMOTEeHHbIE BO3JAEHCTBUA Ha MPUPOLY», «BakHeilline HCTOUHUKHU
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX Boa», «llouBa — BaxkHeHmias coctapistomas Ouocdepb», «DakTopbl AeTrpagalldd TOYBY,
«ITapaukoBbiid 3G PexT», «PaKTOPhl PaTUOAKTUBHOTO 3arps3HeHuss ounochepnn», «O0Imas cTpykrypa ouocheps», «Pacnpocrpanenue
®KU3HU B Onocdepey, «O30HOBBIN dKpaH 6uocheps», «KpyroBopor yriaeposaa B 6uochepe», «KpyroBopoT azora B mpupoie».

O6opynoBanue: Mojenb-anIuInkamus «Tunmudyasle OWONEHO3bI», Tepbapuii  «PacTuTenbHbIE COOOIIECTBA», KOJUICKITUN
«buornieno3», «Bpemurenu BaKHEHIIUX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTCHUH W JKMBOTHBIX,
MpUHAJJIEKAIINE K pa3HbIM SKOJOTMYECKMM TIpynnaM onHoro Buiaa, Kpacnas kuura Poccuiickoit ®Denepaunu, uzoOpaxeHus
OXpaHSEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUN HA BA30BOM VYPOBHE CPEJAHEI'O
OBILEI'O OBPA3OBAHNA

Cornacao ®I'OC COO, ycraHaBiuBalOTCsl TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYyHarOUIMMHUCS MPOrpPaMM CPEIHEro 00IIero
00pa3oBaHus: IUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.



JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHUS Mpeamera «bHoyorusy» BbIIEIECHBI CIEAYIONIME COCTABISIONIME: OCO3HAHUE
00yJaromUMHCS POCCUMCKON IPaKIaHCKON UIGHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTU U CaMOOIIPEIEICHUIO,
HaJU4Yue MOTHUBAIIMU K OOYYEHUIO OMOJIOTUH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KJTIOUEBBIX
IIEHHOCTe W MCTOPUYECKUX TpagulUi pa3BUTUS OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI B CBOCU JICSITEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, TMPUCYIIMMH CHUCTEME OHOJIOTHYECKOTrO
00pa3oBaHusl, HAIMYKE FKOJOTUUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTABUThH IIEIM U CTPOUTD KU3HEHHBIC TIJIAHHI.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHUSI TIpeaMeTa «bUoIoTHs» TOCTUTAIOTCS B €IMHCTBE YU€OHOM M BOCIIUTATEIbHON JIEITEIIbHOCTH
B COOTBETCTBHM C TPAJAUIMOHHBIMU POCCUNCKHUMH COIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH,
OPUHSATHIMU B OOIIECTBE MpaBWJIaMH U HOPMaMU TOBEJACHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEW MO3UIIUM JIMYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY U IMPABOMOPSAKY, YEJIOBEKY Tpyla U
cTapIieMy MOKOJIEHUIO, B3AMMHOTO YBa)KEHHUSs, OEPEKHOT0 OTHOIICHUS K KYJbTYPHOMY HACJICIUIO M TPATUILIUSIM MHOTOHAIIMOHAIBHOTO
Hapoja Poccutrickor denepanuu, Npupoae U OKPYKarOIIEH cpeie.

JIndHOCTHBIE pe3yNbTaThl OCBOCHMS ydeOHOTro mnpeameTra «buosorus» MOMKHBI OTpakaTb TOTOBHOCTh M CIOCOOHOCTH
oOy4Jaromuxcs pPYKOBOJCTBOBATHCA C(HOPMUPOBAHHONW BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAIIHA,
MNO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTAM POCCHUHUCKOrO0 OOIIECTBA, paCIIMpEeHue
KU3HEHHOTO OMbITA U OMbITA AEATEIBHOCTH B IMPOLIECCE pEeAN3allMi OCHOBHBIX HAIPaBJICHUI BOCHIUTATEIBHOMN JIESITEIBHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKITAHCKOM MO3UIIMU 00YUYAIOIIETOCs] KaK aKTUBHOTO U OTBETCTBEHHOTO WiIEHA POCCUKUCKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00A3aHHOCTEN, YBAXKEHHUE 3aKOHA U MPABONOPSJIKA;

TOTOBHOCTH K COBMECTHON TBOPYECKOU NESITEILHOCTH MIPH CO3/IaHUH YUEOHBIX MTPOCKTOB, PEIICHUN YIEOHBIX M TIO3HABATEIHHBIX
3a/1a4, BBIOJIHEHNUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENETSATh COOCTBEHHYIO TTO3UITUIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOU KU3HU U OOBICHSTH €€,

YMEHHUE YYUTHIBATh B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIOJCH C pa3HBIMU YOCKICHUSIMH,
KYJIbTYPHBIMU IEHHOCTSIMU ¥ COLMAIIBHBIM TOJI0KEHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBIMTOTHEHUS YY€OHBIX, TO3HABATEIBHBIX M UCCIIEIOBATEILCKHUX 3a7a4,
YBXUTEIHHOTO OTHOIICHUS K MHEHHUIO OMMTOHEHTOB MPHU 00CYKICHUH CTIOPHBIX BOTIPOCOB OMOJOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOMU U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NIaTPUOTHYECKOTI0 BOCIIMTAHMS:



c(hOpMUPOBAHHOCTh POCCUHCKONW TPaKIaHCKONW HACHTUYHOCTH, MMAaTPUOTHU3MA, YBAXXEHUS K CBOEMY Hapoay, UYYyBCTBa
OTBETCTBEHHOCTH Tniepen PoauHON, ropAocTh 3a CBOWM Kpau, CBOKO PoauHy, CBOM f3bIK U KYJIbTYPYy, INPOLIIOE U HACTOSAILIEE
MHOTI'OHallMOHaIBHOro Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEAHUIO U MaMITHUKAM MPUPOJIbI, JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YUYE€HBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH, TOHUMAHMS 3HAYCHUsI OMOJIOTHH B
MO3HAHWH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 O0IIECTBA;

ujenHas yoex1EHHOCTh, TOTOBHOCTD K CITYKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUIUCKOr0 HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, ITUUECKOTO TTOBE/ICHNUS;

CIOCOOHOCTH OIEHUBATh CUTYAIMIO U NIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/a B TOCTPOCHHE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POAUTEISM, CO3JaHUIO CEMBbU HAa OCHOBE OCO3HAHHOI'O IPHUHSATHS LEHHOCTEN CEMENHOU
YKU3HU B COOTBETCTBUHU C TpaAULUIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas JSCTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIOpTa, TpYyAa,
OOIIECTBEHHBIX OTHOIIICHU;

IIOHMMAaHUE 3MOLMOHAJIBHOTO BO3JEHUCTBUS )KUBOU IPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTH K CAMOBBIPAXXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHUE NIPOSIBIATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) pusnyeckoro BocnuTaHusi, OPMHUPOBAHNS KYJIbTYPbI 310POBbS U IMOIMOHAJIBHOI0 0JIarONOJIyYHs:

MOHUMAaHUE U pealn3alius 310poBoro u 6e3omacHoro odpasa KU3HH (3J0POBOE MUTAHUE, COOTIOICHUE TUTUCHUYECKUX TTPaBUI U
HOpM, COaJaHCHUPOBAHHBIN PEXUM 3aHSATUW W OTIbIXa, peryispHas ¢u3nueckas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TMICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJ WHIAUBHUAYAJIBHOTO W KOJUIEKTUBHOTO O€30MacHOTO MOBEAEHUS B CUTYalUsAX, YIPOXKAIOIIUX
310POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHE MOCJIECJACTBUI 1 HEMPUATUS BPEIHBIX MTPUBBIYEK (YIOTPEeOICHUS aTKOTOMIs1, HAPKOTUKOB, KypEHHs);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTb K TPY/ly, OCO3HAHUE LIECHHOCTH MacCTEpPCTBa, TPY10I00uUE;



TFOTOBHOCTh K AKTHUBHOH JESATENBHOCTH TEXHOJOTMYECKOW M COLMAJIbHOM HAmpaBIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH,
IUIAHUPOBATH U CAMOCTOATENBHO BBIMOJIHATH TAaKYIO JIEATEIbHOCTD;

MHTEPEC K pa3InyHbIM chpepaM MpodecCHOHATBHOM 1eATebHOCTH, YMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuun
U PeaJin30BbIBATH COOCTBEHHBIC KU3HEHHBIE MJIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOpPa30BaHUIO HA IPOTSKEHUU BCEH KU3HH;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

HKOJIOTMYECKH 1EIeCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UICTOYHUKY >KM3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMUS;

NOBBILIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYphl: MPHOOPETEHHE OMbITA IMJIAHUPOBAHUS IMOCTYIKOB U OIEHKH HMX BO3MOMXHBIX
MOCJIEJICTBUM AJI OKPYKAIOIIEH Cpe/bl;

OCO3HaHMeE II100aJIBLHOTO XapaKkTepa 3KOJIOTMUYECKUX MPOOJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpETaeMble IPU W3YYEHUU OUOJIOTHH 3HAHUS U YMEHHUSI MPU PELICHUU MpoOJieM, CBA3AHHBIX C
palMOHANILHBIM MTPUPOAOIOIB30BaHUEM (COOIOICHUE TPAaBUII MMOBEJCHUS B MPUPOJIE, HAMIPABICHHBIX HA COXpPAaHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OMOChEpHI);

aKTUBHOE HEMPUATHE ACHCTBUMN, MPUHOCIIINX BPEI OKpY>Karollel MPUPOJAHON cpe/ie, YMEHHE MPOrHO3UPOBATH HEOJIAaronpusTHHIE
HKOJIOTHYECKHUE TTOCIIECTBUS MPEANPUHUMAEMbBIX IEHCTBUI U MPEOTBPAIATh UX;

HAJIMYME PA3BUTOTO OSKOJOTUYECKOTO MBIIUIEHUS, JSKOJOTHYECKON KyJIbTYypbl, OIBITa JEATEIBHOCTH SKOJOTHYECKOM
HAIPABJIICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMU B TIO3HABATEIBHOM, KOMMYHUKATUBHON M COLIMAJIBLHOM MPaKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOM IEATETbHOCTH SKOJIOTUYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOTI'0 MO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOT'O Ha JTMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE A3BIKOBOM M YUTATENIBCKOM KYJIBTYPhI KaK CPEICTBA B3aUMOACHCTBUSA MEXAY JIOAbMU U IO3HAHUS MUPA;

NOHMMaHue CHelU(PUKU OMONOrMM KaKk HayKH, OCO3HAHMSA €€ poiHu B (POPMHPOBAHMM PALMOHAIBHOTO HAYYHOI'O MBILIUICHHUS,
CO3/IaHHWU UEJIOCTHOTO IPEACTaBICHHUs 00 OKpY)KalolleM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YeJIOBEKa M OOIecTBa, B IMO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PELIeHUH MPOOJIEM COXpaHEHUS IPUPOJIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTU OMOJIOTHH JJI COBPEMEHHOM HUBUIM3AIMK: 00OECIEUYEeHUsI HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI,
CO3/1aHHE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh PeCypCHbIe MPOOIEMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA ITyTeH BbIX0O/AA
U3 TJI00ANBHBIX YKOJOTUYECKUX MpoOJIeM H oOecrneueHus] mepexoja K YyCTOHYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY MCIIOJIb30BaHHUIO
MPUPOAHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJYyYEHWU OMOJOTMYECKMX 3HAHWM B LENAX MOBBILIEHUS OOLIEH KyJIbTYphl, €CTECTBEHHO-HAay4YHOU
IPAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIBHON I'PaMOTHOCTH 00y4daronuxcs, (opMUpyeMoil Ipu U3y4eHUU OUOJIOTUY;



MOHUMAaHHUE CYIIHOCTU METOJOB MO3HAHUS, UCIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJb30BATh MOJy4yaeMble
3HAHMS J1s1 aHAIM3a U OOBSICHEHUS SIBJICHUI OKPY’KAIOLIEro MUpa U IPOUCXOAUIMX B HEM U3MEHEHU M, yMEHUE JeaTh 000CHOBAaHHbIE
3aKJIIOYEHUS] HA OCHOBE HAyYHBIX (DAKTOB U UMEIOLUXCS JAHHBIX C LIEJbIO MOTYyYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO UCIIOJIB30BaTh OMOJIOTMYECKHUE 3HAHMS ISl PEILIeHUs IPOOJIEM B peasibHbIX )KU3HEHHBIX CUTYAIIUIX;

OCO3HAaHHE LEHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IMPOEKTHYIO U HCCIEOOBATEIBCKYIO AEATEIbHOCTH
WHJVMBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEpPhIBHOMY 00pa30BaHHIO U CaMOOOpPA30BAHUIO, K AKTUBHOMY IMOJYUYEHHIO HOBBIX 3HAHUH 1O
OMOJIOTUU B COOTBETCTBHUHM C KU3HEHHBIMHU MOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysibTaThl OCBOCHHUs yueOHOro mnpeamera «buomorus» BKIOYAIOT: 3HAYUMBIE 71 (OPMHUPOBAHUS
MHUPOBO33PECHUSI O00YUYAIOIINXCS MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHAyUYHbIC IOHATHS, OTPaXKAIOIIUE IETOCTHOCTh
HAy4YHOUW KapTHHBI MUpPA U CHEIU(UKY METOJOB IMO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SBICHHE,
poliecc, CUCTEMa, HayYHbIN (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsI, UCCIIEAOBaHNE, HAOI0ICHUE, U3MEPCHHE,
OKCTIIEPUMEHT © JPYrux), YHUBEpCaIbHbIE y4eOHBIC JeHCTBUsI (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
obecrnieunBaromue (GpopMupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIMAJIBHONM KOMIIETCHIIMH OOYYalolIUXCs, CIIOCOOHOCTh
00ydJaromuxcs UCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS IMPOTPAMMBI CPEIHETO 00111ero o0pa3oBaHus JOJDKHBI OTPaXKaTh:

OBJaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHY JI€HCTBUSIMHU:

1) 6a30BbIe JJOTHYECKHE JeiCTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOIb30BaTh IIPH OCBOCHHM 3HAHMK NPHEMBI JIOTMYECKOTO MBINUICHUS (aHadW3a, CHHTE3a, CPaBHCHMS, KiacCH(UKaIWH,
0000I1IeHNs), PACKPBIBATH CMBICT OMOJOTHYECKUX IMOHATHH (BBIACIATh UX XapaKTepHBIC MIPU3HAKH, YCTAHABINUBAThH CBS3U C IPYTUMU
MOHSATUSIMHU );

ONPENIEIIATh LEIN ASITEIbHOCTH, 3aJ1aBasi mapaMeTPbl U KPUTEPUHU UX JOCTHKEHHUS, COOTHOCUTH PE3YyIbTAaThl AEATEIBHOCTH C
MMOCTABJICHHBIMU I1CISIMHU;

HCITOIb30BaTh OMOJIOTMYECKHUE MIOHIATHS ISl OOBSICHEHUS (PAKTOB M SIBJICHUW KUBOU MPUPOJIBL;

CTPOMTBH JIOTUUECKHE pacCyXAeHUS (MHIYKTUBHBIC, ISTYKTUBHBIC, IO aHAJIOTHUH ), BBISBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMaTprUBaeMBbIX SBJICHUAX, (OPMYIHPOBATH BHIBOBI U 3aKJIFOUCHUS;



MIPUMEHSITH CXEMHO-MOJIEIbHBIE CPEJICTBA JJISI TPEACTABICHUSI CYIIIECTBEHHBIX CBSI3€H M OTHOLIEHUN B U3y4aeMbIX OMOJIOTHUECKUX
00BEKTaX, a TAKXKE MPOTUBOPEUMI pa3HOTO POJa, BBISIBICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX HCTOUYHUKAX;

pa3padaThiBaTh MJIAH PELICHUs TPOOIEMBI C YUETOM aHaK3a UMEIOIINXCSI MaTepUAIbHBIX U HEMaTEepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIEHHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJSIM, OILICHUBATh PHUCKU TOCIEICTBUI
NeSATeNIbHOCTH;

KOOPJAUHUPOBATH U BHITIOIHATH pabOTy B YCIOBUSIX PEaTbHOT0, BUPTYATbHOTO U KOMOMHUPOBAHHOT'O B3aNMOICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIISHUN KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHA:

BJIAJICTh HABbIKAMU y4€OHO-HUCCIIEIOBATEILCKON U IPOCKTHOM JAESATEILHOCTH, HABBIKAMU pa3pelieHus MpooyieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS MTPAKTUUECKUX 3a]1a4, MPUMEHEHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

UCIIOJIB30BaTh PA3JIMUHBIC BUJIBI JICSATEIBHOCTH IO TOJYUYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpETaIud, NpeoOpa3oBaHUI0 U
MPUMEHCHHIO B YYCOHBIX CUTYAIIUSX, B TOM YHCIIE MTPU CO3/IaHUH YICOHBIX U COIUATIbHBIX MIPOCKTOB;

(bopMUPOBATh HAYYHBIM THI MBIILICHUS, BIAJCTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHSATHUAMH U METOaMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1aul B 00Pa30BaTEIbHON JIEATEIIbHOCTH U )KU3HCHHBIX CUTYAIUAX;

BBISIBJIATH IPUYUHHO-CJICJACTBEHHBIC CBS3U M aKTYaJU3UPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Yy €€ PEIICHUs, HAXOAUTh apryMEHThI
JUTSL IOKA3aTeNIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh TapaMeTPhl K KPUTEPUU PEIICHUS;

aHAJM3UPOBATH MOJTYyUYECHHBIC B XOJI€ PEIICHUS 3a]]audl pPe3yabTaThl, KPDUTHYECKU OIICHUBAThH UX JIOCTOBEPHOCTH, POTHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IeJICHAIIPABICHHBIN ITOUCK TIEPEHOCa CPEICTB U CIIOCOOOB JIEUCTBUSA B MPO(HECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTDh 3HAHUS B TIO3HABATEILHYIO U MPAKTUICCKYIO 00JIACTH KU3HEACATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIC HJICH, IpeJiaratb OPWUTHHAJIBHBIC TOIXOJBl M PEIICHUS, CTAaBUTh NPOOJEeMBl M 3aJa4d, JOMYCKAIOIINe
aJIbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmeii:

OPHUCHTHPOBATLCSA B PA3JIMUYHBIX HMCTOYHHKAX HHPOpMaIMHu (TEKCTe Yy4eOHOTOo MOCOOWs, HAyYHO-TIOMYJISPHON JHTEpaType,
OMOJIOTMYECKUX CIIOBAPSAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaTM3UpOBaTh HH()DOPMAILIHIO Pa3THIHBIX
BHJIOB U (OPM IMPEJICTABIICHHS, KDUTHUSCKHU OIICHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPECUYHNBOCTb;

dbopMyITHupOBaTh 3aNIPOCHl U MPUMEHSITh Pa3IMUYHbIC METOIbI MPU MTOMCKE U 0TOOpE OMOOornuecKor nHMOpMaIu, HeOOX0IMMOH
JIUIs1 BBITIOJIHEHUS YUE€OHBIX 3a/1a4;



MPUOOPETATH OMBIT UCIOJIB30BAHUS NH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, COBEPILIEHCTBOBATH KYJIbTYPY AKTUBHOT'O
MCIIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIBHO BBIOUPATh ONTUMAIbHYIO (POPMY MPEACTABICHHS OMOJOrnYecKor nH(popmanuu (cxembl, rpaduKu, JuarpaMmsl,
Ta0JIULIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAayYHbIH A3BIK B KAa4eCTBE CpEACTBa MpH paboTe ¢ Ouosornueckoid MHGOpMalMel: TPUMEHITh XUMHYECKHE,
¢usznueckre U MaTeMaTHYEeCKHE 3HAKM M CUMBOJIBI, (GOpMYIbl, aO0peBHaTypy, HOMEHKIATYpPY, MCIOJIb30BaTh U MPEeoOpa30BbIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATJISHOCTH;

BJIa/I€Th HaBbIKAMU PACIIO3HABAHUS U 3alUTHI UHPOpMauu, THHOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH .

OBiageHne yHMBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHMKAIMM BO BceX cdepax >XU3HM, aKTUBHO Yy4YaCTBOBATh B JUAJOre WM JAUCKYCCHUM IO CYIIECTBY
oOcyxaeMoi Tembl (YMEHHME 3aJlaBaTh BOIIPOCHI, BBICKA3bIBATh CYKJEHHS OTHOCUTEIHHO BBIMOJHEHUS MpejjiaraeMon 3ajayw,
YUUTBHIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3UIIMNA IPYTUX YYACTHUKOB JUAIOTa WA JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHBIE CPENCTBA OOIIECHMS, MOHUMATh 3HAYEHUE COLMUATIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS
KOH(IMKTHBIX CUTyallui, yMETh CMAT4aTh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIOCO0aMU OOLIEHUS M B3aUMOJEHCTBYSI, TOHUMATh HAMEPEHHUSI IPYTUX JIIOJIeH, IPOSBISITh YBaKHUTEIbHOE
OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU popme (popMynupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JOTHMYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMECTHAs 1eSITeJIbHOCTh:

HOHMMATh U UCHOJIb30BaTh MPEUMYIECTBA KOMaHAHON M MHIUBUIYaTbHOW pabOThl MPU pEIICHUH OMOJIOTrHYEeCKON MpoOeMBl,
000CHOBBIBaTh HEOOXOAUMOCTh MTPUMEHEHUS TPYIITOBBIX (HOPM B3aUMOJICHCTBUS MIPH PEIICHUH YU4eOHOM 3a/1auu;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX AEHCTBUIA C yUETOM OOLINX MHTEPECOB U BOZMOXKHOCTEH Ka)KI0T0 WieHa KOJUIEKTHBA,

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JEHUCTBUSA MO €€ NOCTHIKEHHUIO: COCTABIISITH
TUIaH IEUCTBHM, pacIipeieNsiTh POJIU C YYETOM MHEHUI YI4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA/1a M KaX/JI0r0 yYaCTHHKA KOMAH[Ibl B 00U pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBbIE IPOEKTHI, OLICHUBATh UAEH C MO3ULIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBEJCHHUE B PA3IMYHBIX CUTYaLUsAX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITH
MHULMATUBHBIM.

OBiageHne yHMBeEPCATbHBIMHU PeryJsTHBHBIMHU AeHCTBHAMM:

1) camoopranuzauus:

HCII0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJIs BBISIBJICHUS MPOOJIEM U UX PEIICHMS B )KM3HEHHBIX U yY€OHBIX CUTYyalUsX;



BBIOMPATh HA OCHOBE OMOJIOrMYECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEUCTBUSIX U MOCTYIKAX 10 OTHOILIEHHIO
K KMBOU IPUPOJIE, CBOEMY 310POBBIO U 30POBbIO0 OKPYIKAIOIIUX;

CaMOCTOSITEIbHO OCYIIECTBIIATH MO3HABATENBHYIO €SI TEIbHOCTD, BBISIBISTh NPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE
3a/1ayu B 00pa3oBaTeIbHOM IEATETbHOCTH U )KU3HEHHBIX CUTYalMSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEHIeHUs MPOOJeMbl C YYETOM HMMEIOUIUXCS PECYpcOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHN I,

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclIMpATh paMKH Y4eOHOT 0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO U MIPOSIBICHUIO IIUPOKOM 3PYIUIIMKA B Pa3HBIX 00JIACTAX 3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIQJIETh HABBIKAMHU I103HABATEIbHOM pEQIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHM M MBICIUTENBHBIX MPOLECCOB, UX
pe3yJabTaTOB U OCHOBAHUH, HCIIOJIB30BATh MPUEMBI PEPIIEKCUH I OLIEHKU CUTYalllH, BHIOOpa BEPHOT'O PEIICHNUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMAThH PELIECHHUS 110 UX CHUKEHHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyIbTaTOB IEATECIBHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IIPU aHAIU3€ PE3YyIbTAaTOB IEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JIPYrUX HA OLINOKY;

pa3BHBaTh CIOCOOHOCTH IOHUMATh MHUP C NO3ULUU APYTOrO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbrathl ocBoeHus mporpammbl COO mo Ouonormu Ha 0a30BOM YpOBHE BKIIOYAIOT CHENMU(DUUECKHUE IS
yaeOHOoTo mpeaMera «bronorus» HaydHbIe 3HAHUS, YMEHUS M CIIOCOOBI JEHCTBUIN 1O OCBOSHUIO, MHTEPIIPETAIINN U TTPEOOPA30BAHUIO
3HAHWUM, BUJBI JCATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHWW B PA3MUYHBIX YUCOHBIX CHUTYaIUsAX, a TAKXKE B
peanbHbIX JKM3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpeaMeTrHble pe3yiabTaTbl MPEACTaBICHBI IO TOJlaM
00y4YeHMUS.



[IpenmeTHbIE pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTPaXXaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OHMOJIOTMU B CUCTEME HAYYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B ()OPMHPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOM KAPTHUHBI MUPA M HAYYHOIO MHPOBO33PEHHS, O BKIIAJIE€ POCCHUMCKUX MU 3apyO€KHBIX YUEHBIX-
OHMOJIOrOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JJI PEIIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEPKaHUE OMOJOTMYECKUX TEPMUHOB U MMOHSATUI: )KU3Hb, KJIIETKa, OPraHu3M, MeTa0oin3M (0OMEH BEIECTB
U TpeBpalleHUe »>SHEpPruu), romMeocta3 (CaMOperyisilus), YpOBHEBas OpraHU3alMs >KUBBIX CHUCTEM, CAMOBOCIIPOU3BEECHUE
(penpolyKLusi ), HaCJIeACTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE;

yMEHHE H3j]aratb OUOJIOTMYECKUEe Teopuu (KJIETOYHas, XPOMOCOMHAsl, MYTallMOHHAs, LEHTpaJibHas JI0rMa MOJEKYJISIPHON
o6uonorun), 3akonsl (I'. Mengens, T. Moprana, H. V. BaBunosa) u yuenus (0 LeHTpax MHOT0OOpa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H. 1. BaBumnoBa), onpenenste rpaHuilbl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIETh METOJIAMU HAyYHOTO TO3HAHUS B OMOJIOTUHU: HAOJIIOIEHUE U OMKMCAHHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUH,
OopraHu3anus 1 mpoBeieHne OMOI0rHYeCKOT0 IKCIIEPUMEHTA, BBIIBU)KEHHUE TUIIOTE3bl, BHISIBIICHUE 3aBUCUMOCTH MEXAY UCCIIEyeMbIMU
BEJIMYMHAMH, 0ObSICHEHHE MTOJyYCHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MMOHSATHH, TEOPU U 3aKOHOB, YMEHHE JIe]aTh BHIBOIbI
Ha OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BEIIECTB W MPEBpALIEHUS PHEPrUU B KIETKE, (POTOCHMHTE3a, TUIACTUYECKOTO U
HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, MEi03a, OIJIOJIOTBOPEHHUSI, PA3MHOKEHUSI, HHIANBUIYAIbHOTO Pa3BUTUS OpraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHSTh MMOJTyUYEHHbIC 3HAHUS JUIsl 0OBSICHEHHS] OMOJIOTUYECKUX MPOIIECCOB U SABJICHUM, JISl MPUHATUS TPAKTUIECKUX
pElICHU B TOBCEAHEBHOM JKM3HHM C IIENIbI0 OOecredeHHs] Oe30MaCHOCTH CBOETO 3/J0POBbS M 3II0POBbSl OKPYKAIOMIMX JIFOJACH,
COOMIO/IEHNsT HOPM TPaMOTHOTO TIOBEACHHSI B OKpYXalolled NPUPOIHON cpejie, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTHKEHUN COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTUH AJIsl PallMOHAIIBHOTO MPUPOIOTIOIb30BaHMS;

YMEHHE pellaTh 3JIEMEHTapHble I'€HETUYECKUE 3aJaud Ha MOHO- M TUTHMOPHIIHOE CKpELIMBaHHE, CIEIJICHHOE HacjelO0BaHHe,
COCTaBJISITh CXEMbl MOHOTMOPUAHOTO CKPEIIUBAHUS JUIS TIPECKa3aHus HAClIeJOBaHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOIHATH JIA0OpATOpPHBIC U MPAKTHYECKUE padOThI, COOMIOAATh MpaBwia mpu pabore ¢ y4eOHBIM U J1aGOpaTOPHBIM
00opyT0BaHUEM;

YMEHHE KpPUTHYECKH OLEHUBaTh M HWHTEPNPETHPOBATH HHPOpPMAIHIO OHUOJIOTMYECKOTO COACpPXKaHHs, BKIIOYAIONIYIO
MICEBAOHAYYHBIEC 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpeJCTBA MAacCOBOM HH(OPMAIINH, HAYYHO-TIOMYJIIPHbIE MAaTEPHUAIIbI), STUYECKUE
aCIEKThl COBPEMEHHBIX HCCIEOBAaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CO37aBaTh COOCTBEHHBbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUsI, 000011as OMOIOrHYecKyt0 HH(DOPMALIUIO U3 HECKOJIbKUX
MCTOYHHUKOB, FPAMOTHO UCIOJIb30BaTh MOHATHIHBIN annapaTt OUOJIOTHH.



[IpenmeTHbIE pe3ybTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce NOITKHBI OTPaXXaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OHMOJIOTMU B CUCTEME HAYYHOrO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHU
COBPEMEHHON €CTECTBEHHO-HAYYHOM KAPTHUHBI MUPA M HAYYHOIO MHPOBO33PEHHS, O BKIIAJIE€ POCCHUMCKUX MU 3apyO€KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa ISl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKAHUE OMOJOTMYECKUX TEPMUHOB M TMOHSATUN: BUI, MOMYJSALUS, T€HOPOH, 3BOJIOLUSA, ABUKYIINE
cuibl  (pakTopbl) SBOJIOLUUH, NPHUCIOCOOJIEHHOCTh OPraHU3MOB, BHUA000pa30BaHME, HKOJOTMYECKHE (PAKTOPbl, 3KOCHCTEMA,
OPOYLIEHThI, KOHCYMEHTBI, PEIYLIEHThI, LIEMH MUTaHUs, FIKOJIOrMUecKas nupamMmuaa, OuoreoneHos, onocdepa;

yMEHHE u3Jaratb OMOJOrnyeckue Teopuu (3BojrounoHHas teopus Y. JlapBuHa, cMHTETHUECKash TEOPHs HBOJIIOLMH), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoabiiieBoro cxoacTBa K. M. bapa, yepenoBanus riaBHbIX HampaBieHuil u myteit sBomtonun A. H. Cesepiiosa,
yueHus o 6nocdepe B. U. Bepnaackoro), onpeaensts rpaHUIbl KX MPUMEHUMOCTH K JKUBBIM CUCTEMaM;

yYMEHHE BIIAJIETh METOJIAMU HAyYHOTO TIO3HAHUSI B OMOJIOTUU: HAOJIOJCHUE U OMUCAHUE JKUBBIX CHCTEM, MTPOLIECCOB U SIBICHHM,
OopraHu3anus 1 MpoBeieHne OMOJIOrHYECKOT0 SKCIIEPUMEHTA, BBIIBU)KEHHUE THIIOTE3bl, BHISIBIIEHUE 3aBUCUMOCTH MEXy UCCIIETYyEMbIMU
BEJIMYUHAMU, 0OBSICHEHHE MTOJyUCHHBIX PE3YJIbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MTOHATHI, TEOPUN U 3aKOHOB, YMEHUE JI€TIaTh BHIBOIBI
Ha OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIIETSATh CYIIECTBEHHBbIE MPU3HAKU CTPOCHUS OHOJIOTMYECKHX OOBEKTOB: BHUIOB, MOMYJSIHNN, MPOAYLIEHTOB,
KOHCYMEHTOB, PEIyIIEHTOB, OMOTE€OIIEHO30B U IKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
oT00pa, BU1000pa30BaHus, MPUCIIOCOOJIEHHOCTH OPraHU3MOB, IEUCTBUS SKOJOTUYECKHUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKAa SHEPrUUM B JKOCUCTEMAX, AHTPOIOIEHHBIX M3MEHEHUN B HIKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M
OMOreoXMMHUYECKUX IIMKIOB B Ouocdepe;

yYMEHHE MPUMEHSTh MMOTyUYEHHbIC 3HAHUS JUIsl 0OBSICHEHHS] OMOJIOTUYECKUX MPOIIECCOB U SABJICHUM, ISl MPUHATUS TIPAKTUYECKUX
pElICHU B TOBCEAHEBHOM JKM3HHM C IIENIbI0 OOecredeHHs] Oe30MaCHOCTH CBOETO 3/J0POBbS M 3II0POBbSl OKPYKAIOMIMX JIFOJACH,
COOMIIOIEHNsT HOPM TPaMOTHOTO IMOBEACHUS B OKpY)KAloIIeW NPUPOAHON cpeae, MOHUMaHHE HEOOXOAMMOCTH HCIOJIb30BaHUS
JTOCTHKEHUN COBPEMEHHOM OMOJIOTUH JIJIS1 PallMOHAIBHOTO MPUPOAOIIOIB30BAHNUS;

YMEHHE pelIaTh 3JeMEHTapHble OMOJOTHYECKUE 3aJaul, COCTABIIATH CXEMbI IEPEHOCa BELIECTB U SHEPTUH B KOCHCTEMax (Lenu
MUTAHUA);

YMEHHUE BBIMOIHAT JIA0OPATOPHBIC U MPAKTHYECKUE padOThI, COOMIOAATh MpaBwWia IMpu padboTe ¢ y4eOHBIM U J1aO0OpaTOPHBIM
00opyT0BaHUEM;

YMEHHE KPUTHYECKH OIEHHBaTh W HHTEPIPETHPOBATh HHPOpPMAIMIO OHOIOTMYECKOTO COACPKAHMS, BKIIOYAIOIIYIO
IICEBJIOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpeIcTBa MAacCOBOM HMH(pOpPMAalMM, HAYyYHO-TOMYJSPHbIE MaTepHualbl),
paccMaTpHBaTh I100aIbHBIE IKOJIOTMUECKHUE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHHUIO K HUM COOCTBEHHYIO IO3ULUIO;



YMEHHUE CO37aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS, 00001as OMOJOrHYECKY0 HHPOPMALIUIO U3 HECKOJIbKHUX
MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh NOHATHUIHBIN annapaT OUOIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
JuiekTpoHHbIe (UG PpOBBIE) 00pa3oBaTelIbHbIE PECYPChI
Ne n/n KonTpoabHbie IIpakTuyeckue
Bceero
padoThI padoThI
bubnuoteka
1 buonorus kak Hayka 0.5 LIOK https://m.edsoo.r
u/7f41c292
JKuBble cUCTEMBI U HX bubmorexa
2 oprausaIA LIOK https://m.edsoo.r
u/7f41c292
XHWMHUYECKUI COCTAB U bubmorexa
3 CTpoCHHE KIeTKI1 1 1 LIOK https://m.edsoo.r
u/7f41c292
KusznenesatenbHOCTh bubmorexa
4 — 0.5 LIOK https://m.edsoo.r
u/7f41c292
PasmHOxeHue u bubnuoreka
5 WH/IMBHTyJIbHOE 1 0.5 LIOK https://m.edsoo.r
pa3BUTHE OPraHU3MOB u/7f41c292
HacnenctBeHHOCTE U bubanoreka
6 W3MEHYHUBOCTD 1 1.5 IIOK https://m.edsoo.r
OpraHu3MOB u/7f41c292
Cenexkuus bubnuoreka
7 opranu3MoB. OCHOBBI IIOK https://m.edsoo.r
OMOTEXHOJIOTUH u/7f41c292
bubnunoreka
8 PesepBHOE BpeMms LIOK https://m.edsoo.r

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

OBIIEE KOJIMYECTBO YACOB ITO

ITPOTPAMME 34 3 4
11 KIIACC
DJIeKTpOHHbIe (LM(pPpOoBbIe) 00pa3oBaTe/bHbIE pecypchl
Ne n/n KonTpoabHubie IIpakTuyeckue
Bceero
padoThI padoThI
DBOIOILMOHHAS bubmorexa
1 HOTOMIS 9 1 1 LIOK https://m.edsoo.r
u/7fAlcc74
Bo3nukHOBEHUE U bubnuoteka
2 pa3BHUTHE KU3HU HA 9 1 0.5 LIOK https://m.edsoo.r
3emie u/7f41cc74
OpraHusmbi i bubnuoteka
3 5 1 LIOK https://m.edsoo.r
ORpyaroma cpend u/7f41cc74
Coo0OmecTBa u bubnuoTeka
4 9KOJIOTHIECKUE 9 1 LIOK https://m.edsoo.r
CHCTEMBI u/7f41cc74
bubnuoTeka
5 PesepBHOE Bpems 2 LIOK https://m.edsoo.r
u/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 25

I[TIPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHHUE



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
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10 KVIACC

Ne i/t

DJIeKTPOHHbIe M (poBbIe 00pa3oBaTeIbHbIE pecypchl

KonrtpoJbHbie IIpakTH4eckue
Bcero
padoTsbI padoThI
bubnuoteka
EHOMOMA B LIOK https://m.eds
1 cHcTeMe HayK 00.ru/863e6122 htt
ps://m.edso00.ru/86
3e632a
MeTto bl TO3HAHUS
YKUBOU TIPUPOIBIL.
[IpakTuueckas
p;fom Ne bubnuoteka
2 (VICTIOILSOBATHE 0.5 LIOK https://m.eds
Da3/IHHBIX 00.ru/863e6122
METOJIOB MpH
W3y4YEHUU
OMOJIOTUYECKHUX
00BEKTOBY
buonorunueckue
bubnuoTeka
3 CHICTCMDL, LIOK https://m.eds
HIPOLICCORT  HX 00.1u/863e6564
W3y4yeHue
XUMHUYECKUU
COCTaB KJIETKH. bubnuoreka
4 Bona u LIOK https://m.eds
MUHEpaJbHbIE 00.ru/863e674e
COJIN
benku. CoctaB u bubsmotexa
5 : LIOK https://m.eds
CTpOCHHE OeiIkoB 00.1U/863e6h72
DepMeHTHl — bubnunoreka
6 OMONOTUYECKHE 0.5 LIOK https://m.eds

KaTaJIM3aTOPbI.

00.1ru/863e6h72



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

JIaGopatopHas
pabota Ne 1
«3yuenue
KaTaJIUTUYECKOMN
aKTHBHOCTH
(bepmeHTOB (Ha
pUMepe aMuIIa3bl
WJTU KaTajasbl)»

N p— bubnmoreka
7 ) S LIOK https://m.eds
00.ru/863e6870
5 Hymnemmossie LTOK hitps.im.ed
ps://m.eds
KucroTel. AT® 00.ru/863e6d5c
Hcropus n
MCTOJbI U3YUYCHUSA
KJICTKH. bubnuoTeka
9 Knerounas LIOK https://m.eds
teopus. Kinerka 00.ru/863e6e88
KaK IeJIOCTHAS
KHUBasi CHCTEMA.
Crpoenue
9YKapHOTUYECKOH
KIICTKH.
JlaGopaTopHas
E;Ii(;{;ﬁ;ez bubnuoreka
LIOK https://m.eds
10 CTPOCH KICTOK 05 00.ru/863e6ff0 htt
pacteHwuii,

KUBOTHBIX, TPHOOB
u GakTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpernapaTax
1 UX OMMCAaHHUE»

ps://m.eds00.ru/86
3e716¢c



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

11

KonTposbHas

pabora Nel
OOMeH BellecTB bubnmoreka
12 Wi MeTaboJIu3M LIOK https://m.eds
00.ru/863e766¢
doToCHUHTE3 bubnnoreka
13 XeMOCI/IHTeg. LIOK https://m.eds
00.ru/863e7c98
DHepreTUYeCcKuit bubnuorexa
14 oBMeH LIOK https://m.eds
00.ru/863e7aae
JKn3HeHHBIN ITUKIT
KJIEeTKHU. [lenenne
KJIETKH. MuTO3.
JlaGoparopHas
pabota Ne 3 bubnuoteka
15 «Habmronenue 0.5 LIOK https://m.eds
MHTO3a B KJIETKAX 00.ru/863e7dc4
KOHYHKA KOpeITKa
JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax
»
Buocunres 6emnxka.
Peakmus bubanoreka
16 MaTPUYHOIO LIOK https://m.eds
00.ru/863e796e
CHHTE3a
Tpaucasus — bubnuoreka
17 OuocuHTe3 Genka LIOK https://m.eds
00.ru/863e796e
Hexknerounnie bubnnoreka
18 (OPMBI KU3HH — LIOK https://m.eds
PUPYCH] 00.ru/863e7540
Dopmbl bubnuoreka
19 Pa3sMHOXKEHHS LIOK https://m.eds

OpraHnu3MoOB

00.ru/863e81b6 htt



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

ps://m.eds00.ru/86
3e831e

Bbubnuoreka
20 Meiio3 LIOK https://m.eds
00.ru/863e7f4a

O6pazoBanue u
pa3BI/ITI/I€ ITIOJIOBBIX
KJIETOK.
Orm010TBOPEHHE.
J'Iag OpaJT\;())pj{aﬂ bubnuoteka

21 E;I:TaeH;Ie 0.5 LIOK https://m.eds
CTpgeqHI/ISI 00.ru/863e81b6
IIOJIOBBIX KJICTOK
Ha I'OTOBBIX
MHUKpOTIperapaTax
»
KOHTposbHas bubnuoTeka

22 60Ta No2 LIOK https://m.eds
paboTa A 00.1u/8638436
gz;:l/g{a o bubanoreka

23 HACJIEICTBEHHOCTH goo.rllj /gggzgérfgeds
1 U3MEHYHBOCTHU
3aKOHOMEPHOCTH
HacJIeI0BaHUs bubnuoreka

24 MIPHU3HAKOB. LIOK https://m.eds
MoHorubpuaHoe 00.ru/863e8878
CKpCIMBAHKE
JurubpunHoe
;I;E EIIJ{lHBaHHe' bubnnoreka

25 HE3ABHCHMOLO IIOK https://m.eds
S — 00.ru/863e89a4

IIPHU3HAKOB



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

26

CuernuienHoe
HacJleJ0BaHUE
MIPU3HAKOB.
JlaboparopHas
pabota Ne 5
«3yueHne
pe3ysIbTaToB
MOHOTHOPUHOTO
Y TUTUOPUTHOTO
CKpEIIMBAHUS Y
Jpo30¢uUIIBI HA
TOTOBBIX
MUKpOIpernapaTax
»

0.5

bubmmoreka
LIOK https://m.eds
00.ru/863e8c60

27

I'eneTnka momna.
HacnenoBanue
MPU3HAKOB,
CICIUICHHBIX C
0JIOM

bubmmoreka
LIOK https://m.eds
00.ru/863e8c60

28

N3MeHYnBOCTb.
Henacnencrsenna
s U3BMEHYUBOCTb.
JlaGopaTopHas
pabota Ne

6. Uzyuenue
MOAU(PUKAITUOHHO
W M3MEHYHMBOCTH,
[IOCTPOCHUE
BApUALIMOHHOTO
psana u
BApHUALIMOHHON
KpHUBOW»

0.5

bubnuoreka
LIOK https://m.eds
00.ru/863e8efe

29

HacnencrBennas
HU3MEHYHUBOCTD.
JlaGopatopHas
pabota Ne 7.

0.5

bubaunoreka
LIOK https://m.eds
00.ru/863e8efe



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

«AHanu3 MyTanuit
y Ipo30QHIIbl HA
FOTOBBIX
MUKpOTIpernaparax
»

30

KontponbHas
pabota Ne3:
"I'eneTuka
yeynoBeka."

bubmmoreka
LIOK https://m.eds
00.ru/863e8d78

31

Cenexnmg Kax 1
HayKa | MpoIriece

bubmmoreka
LIOK https://m.eds
00.ru/863e9214

32

Metonp! 1
JTOCTHKCHUS
CEJICKIIUH 1
pacTeHui u
JKUBOTHBIX

bubmmoreka
LIOK https://m.eds
00.ru/863e9214

33

buorexnonorusa
KaK 0Tpacib 1
MIPOM3BO/JICTBA

Bbubanorexa
LIOK https://m.eds
00.ru/863e9336

34

Pe3epBHbIi ypoK.
O06001meHue mo
TeMe
«Hacnencrsennoc 1
Th U
W3MEHUYUBOCTD
OpPraHU3MOBY

OBIIEE KOJIMYECTBO YACOB I1O
I[TIPOTPAMME

34 3

11 KIIJACC

Ne i/

DJIEKTPOHHbIEe M (poBbIe 00pa3oBaTebHbIE pecypchl



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

KonTtpoJbHbie IIpakTHYeckue
Bcero
padoThI padoThI

DBOJIIOIHS U bubnuoteka

METO/IBI e€ LIOK https://m.eds

U3y4YCHUS 00.ru/863ea20e

Hcropus pazsutus bubnuoreka

NpeICTaBICHUN 00 LIOK https://m.eds

IBOJIFOIIUU 00.ru/863e9570
bubnuoreka

MHuKpO3BOITIOIHS LIOK https://m.eds
00.ru/863e9cle

[Monmynsuus kak

3IIeMEHTapHas

€MHULIA BUJA U

IBOJTIOIUH.

Ha60p:TopHaﬂ bubnuoTeka

paGota No | 0.5 LIOK https://m.eds
00.ru/863e99c6

«CpaBHeHUE BUJIOB

1o

MOP(OJIOrHIecKOM

y KPUTEPHIO»

BIDKYIITUE CHUJIBI

éneMzITTapHHe bubnuoTeka

(baxTopbI) LIOK https://m.eds
00.ru/863e9da4

IBOJTIOIIH

EcrectBenHslit bubnnoreka

0TOOp | €ero LIOK https://m.eds

(hopMbI 00.ru/863e9ed0

Pesynbrarsl

IBOJIIOLINHN:

MPUCTIOCOOIEHHOCT bubnuoreka

b OPraHU3MOB U 0.5 LIOK https://m.eds

BHUI000pa30BaHuUE. 00.ru/863e9fde

JlaGopatopHas

pabota No 2



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

«Onucanue
MPUCTIOCOOICHHOCT
U OpraHusma u eé
OTHOCHTEIIHOTO
XapaxkTepay

Hanpasnenus u

MyTH bubnuoreka

8 MaKpO3BOJIIOIUH. LIOK https://m.eds
HeobGpatumoctsb 00.ru/863e9cle
HBOJTIOIUH.

9 KontponbHas
pabota Nel
Hcropus xu3Hu Ha

10 3emJie 1 METO/bI €€
W3YICHUS
['umoTtessr bubnuoreka

11 MIPOUCXOKICHUS LIOK https://m.eds
KHM3HU Ha 3emiie 00.ru/863ea5a6
PasButue xxu3Hu bubnuoreka

12 Ha 3emule 1o 3pam LIOK https://m.eds
U TIEpHOIaM 00.ru/863eabbe
OCHOBHBIE ATaITbI
ABOJTIOIIUT
PacTUTEIILHOTO U
KMBOTHOTO MHpA.
IIpakTrueckas bubnuoTeka

13 pabota Ne 1 0.5 LIOK https://m.eds
«M3yueHue 00.ru/863ea8hc
MCKOTIaeMBbIX
OCTaTKOB PacTeHUH
Y )KMBOTHBIX B
KOJUICKITHSIX
CoBpemerHaz bubnuoreka

14 crcrema LIOK https://m.eds
OpPraHHYECKOTO

MUpa

00.ru/863ea48e



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

DBoJIONUS bubnunoreka

15 YeoBeKa LIOK https://m.eds
(anTpOTIOreHE3) 00.ru/863eac2c
JIBuKyIIMe CUibl bubnuoreka

16 (dpakropsr) LIOK https://m.eds
AQHTPOTIOTreHe3a 00.ru/863ead44
OcHOBHBIE CTaUH
IBOJTFOITHT
YeloBeKa.

17 Yenoseueckue
pachl ¥ IPUPOTHBIE
aJIanTanuu
YelIoBeKa.
KonTposbHas bubmorexa

18 aGota N2 LIOK https://m.eds
P B 00.ru/863eaea2

19 DKOJIOTHS KaK
HayKa
Cpensl oOuTanus u Bbubanorexa

20 9KOJIOTHYECKUE LIOK https://m.eds
(baxTopsI 00.ru/863eafec
AOGuoTudeckue
(hakTopHI.
JlaGopaTopHas
pabota No 3.
«Mopddooruiecku
€ 0COOEHHOCTH
pacteHuii u3 bubimorteka

21 pa3HBIX MECT 0.5 LIOK https://m.eds

oOuTaHU».
JIaGopatopHas
pabota Ne 4.
«BnusiHMe cBeTa Ha
POCT U pa3BUTHE
YEepPEHKOB
KoJIeycay

00.ru/863eb10e



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

bubauoreka

22 ggﬁgqecme LIOK https://m.eds
P 00.ru/863eb348

DKOJIOTHYECKHE
XapaKTePUCTHKHU
TTOTTYJISITTHH.
[IpakTnueckas

23 pabota No 2 05
«IToacuér '
TJIOTHOCTH
MOy
pa3HBIX BUJIOB
pacTeHuin»
CooOmiectBa bubnuoteka

24 OpraHu3MOB — LIOK https://m.eds
OUOILIEHO3 00.ru/863eb46a
DKOJIOTHYECKHE bubnuoreka

25 CHCTEMBI LIOK https://m.eds
(3KOCUCTEMBI) 00.ru/863eb46a
OcHoBHBIE
MoKa3aTesn
9KOCHUCTEMBI. bubmmoreka

26 DKOJIOTHYECKHE LIOK https://m.eds
nupamuabl. CBOHCT 00.ru/863eb5fa
Ba DKOCHUCTEM.
Cykueccus

27 IIpuposausie
IKOCHUCTEMBI

08 AHTpOTIOT€HHbIE
9KOCHCTEMBI
buocdepa — bubnuoreka

29 riio0anbHas LIOK https://m.eds
IKOCHCTEMa 3eMIIn 00.ru/863ebb5e
3aKOHOMEPHOCTH bubnmnoreka

30 CYIIECTBOBaHMS LIOK https://m.eds

ouochepsl.

00.1ru/863ehd16



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

YenoBeuecTBo B
ouochepe 3emn.

31

CocymecTBoBaHue
MIPUPOABI U
YeJI0BEUECTBA

bubauoreka
LIOK https://m.eds
00.ru/863ebale

32

Kontponbhas
pabota No3

33

PesepBHBIi ypOK.
O06001IeHne TeMBI
«CooOmiecTBa u
DKOJIOTHYECKUE
CHCTEMBD»

34

PesepBHBI ypOK.
O06001enue no
TeEME
«Bo3HUKHOBEHNE U
pa3BHUTHE KU3HU
Ha 3emie»

ITPOTPAMME

OBIIEE KOJIMYECTBO YACOB I1O

34

2.5

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue /Ilox pen. Ilaceunuka B.B., AkunonepHoe

obmectBo «M3marensctBO «IIpocBemnienue

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue /Ilox pexn. Ilaceunuka B.B., Aknunoneproe

obmectBo «M3marensctBO «IIpocBemnienue

METOAUYECKHE MATEPHAJIbBI JJIS1 YUUTEJIA



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

1. buonorus (6a30BbIil ypoBeHs). Peanuzanus @I'OC ocHoBHOTro 00111eT0 00pa3oBaHus : MeTogudeckoe nocooue ais yuurtens / E. A.
Hukumoga, I'. FO. Cemenona; nox pea. E. A. Hukumosoii. M.: ®I'BHY «MHcTUTyT cTpaTerun pa3sutus odpazoBanus PAO», 2022.
170 c.: un.

2. IlpenoiaBanne €CTECTBEHHO-HAYYHBIX MPEMETOB B YCIOBHUSIX OOHOBJICHHS COACPKAHMS M METOIOB IIKOJIHLHOTO 00pa30BaHUs
(edsoo.ru) 2) [IpenogaBaHne €CTECTBEHHO-HAYYHBIX MPEIMETOB B YCJIOBUSIX OOHOBIICHUS COACPIKAHUS U METOJIOB IIIKOJIBHOTO
oOpazoBanus (2).pdf

3. Meroaunueckre peKOMEHJalliy MO0 OPraHU3alUuu U POBEECHUIO OMOJIOrMYECKOro SKCepruMeHTa Ha ypokax ouosioruu (edsoo.ru)
2) 4. Metoauueckue peKOMEHIAIMY TI0 OPTaHU3aIMK U TIPOBEICHIIO OMOJIOTMUECKOT0 dKCIIEpUMEHTa Ha ypokax ouonoru (1).pdf

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.buonorus. JNeKTPOHHBIN y4eOHUK
http://biologylib.ru/catalog/

2.BuprtyanbHasi o0pa3oBaTesibHasi J1a00paToOpus
http://www.virtulab.net

3.http://center.fio.ru/method

4. http://www.altai.fio.ru/projects/group4/potok13/site/index.htmi


https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu
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