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HHOACHUTEJIBHAA 3AIIUCKA

[Tpu pazpaboTke mporpaMMsbI 10 OUOJIOTHH TEOPETUIECKYIO OCHOBY JIJISl ONIPEICTICHUS

MOJIX0I0B K (DOPMHUPOBAHUIO COJIEpkKaHUs yuyeOHOro npenmera «bHOnIorus» coCcTaBUiIH:
koHuentyanbabie nojgoxenus GI'OC COO o B3auMo0OyCIOBICHHOCTH IIENCH, COIepKaHUS,
pe3ysbTaToB OOydYeHHs W TPeOOBaHMU K ypPOBHIO IOATOTOBKH BBHITYCKHHUKOB, IOJIOXKEHHUS 00
O0MMX LEeIIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obero obpazoBanus B Poccuiickoit denepanuu, a Takxke IMOJIOKEHUS O CrieU(HUKe ONO0I0THH,
e 3HaUCHWM B TTO3HAHWH KUBOU npupoasl H obecrieyeHnn CymICCTBOBAHHA YCJIIOBCUCCKOI'O
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHHSM, ONPE/IEICHbl OCHOBHBIE (DYHKIIMH IPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYypa.

[IporpamMma o OGuosoruu Aaét MpeICTaBICHHE O MEeJsX, 00 00MIel cTpaTeruu 00ydeHus,

BOCIIMTAHUSI U Pa3BUTHS o0yvdawuuxcs cpeacrBamMu yueOHoro mpeamera «buosnorus»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpPY, pacupelesieHue Io
paszenaM M TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl yueOHOro marepuaia ¢
Y4€TOM MEXIIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKHA 00pa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMme 1o OMOJIOTHUH TaKXKe YUYUTBIBAKOTCA Tpe6OBaHI/IH K INITAHUPYCEMbIM

JUYHOCTHBIM, METalpelIMETHBIM U  TPEAMETHBIM pe3yjibTaraM oOOydeHus B
(GOpMHUPOBAHUHM OCHOBHBIX BHUOB y4e€OHO-TIO3HABATEIBHOM JEATEIbHOCTH/y4eOHBIX JEUCTBUI
00y4JaronuXxcsi MO0 OCBOGHUIO COJIEPKaHUsl OMOJIOTHUECKOT0 00pa30BaHMs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) pealin30BaH MPHHIIUI
IPEEMCTBEHHOCTH B HW3y4yeHUHM Ouonoruu, Oyarojaps uYeMy B HeHW mpocMaTpuBaercs
HAIlpaBJICHHOCTb HA Pa3BUTHC 3H3HPII>1, CBA3aHHBIX C q)OpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAllMd  JINYHOCTH, OKOJOIMYECKOIO  MBIIUIEHUS,
NPEJICTAaBICHUH O 3/I0pOBOM 00pa3e *KU3HU U OEpeKHbIM OTHOLIEHHEM K OKpYXKarouleu
npupoaHoit cpene. IlosToMy Hapsay ¢ u3ydeHHEeM OOLIEOMOTIOTHYECKUX TEOPHUM, a Takke
3HAaHUH O CTPOCHUHU KUBBIX CUCTEM PA3HOI'0 paHra U CynmHOCTH OCHOBHBIX MMPOTCKAIONIUX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHMOJIOTUH YAENEeHO BHUMAaHME HCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B HOBCC}IHGBHOﬁ JKU3HU U1 pCHICHUA ITPUKIAJHBIX 3a1a4, B TOM YHUCJIIC: HpO(l)I/I.]'IaKTI/IKI/I
HACJIC/ICTBEHHBIX ~ 3a00JeBaHUN  4YeJIOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTHPOBAHHUSA,
000CHOBaHMS PKOJOIMUYECKH L€JIeCO00pa3HOro MOBEIECHUS B OKpYJKarollel NMPUPOJHON cpere,
aHaJIM3a BIMSHMUSL XO3AHCTBEHHOM [EATENbHOCTH YEJIIOBEKA HAa COCTOSHUE NPHUPOJHBIX U
HNCKYCCTBCHHBIX 3KOCHUCTCM. Ycunenne BHUMaHHUSA K HpHKJ’Iﬂ)IHOfI HaIpaBJICHHOCTHU yqe6H0ro
npeamera «bHOJIOTHs» MPOJUKTOBAHO HEOOXOIMMOCTBIO 0OECTeueHHs YCIOBUHM Ui pelieHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJBHOTO OMOJIOrHYecKoro o0pa3oBaHus, KOTOpas Mpeanoaraet
dopmupoBaHHEe y O0YyYarOIUXCS CIHOCOOHOCTH AJANTHUPOBAThCS K M3MEHEHUSM JIUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHe cpeiaHero o0mero odpa3oBaHWs 3aHHMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOYyYaIOMIMXCS MPEACTABICHUH O HAy4YHOW KapTHHE MHUDA,



pacupsieT 1 00001IaeT 3HaHUS O )KUBOM MPUpPOE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alMi M DHBOJIIOLMH, CO3MAET YCIOBHA JUIA: IO3HAHUS 3aKOHOB JXMBOW IPHUPOJBI,
dbopMupoBaHus (yHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB 370POBOrO M 0Oe3omacHoro odpasa
JKU3HU, SKOJIOTUYECKOTO MBIIIJICHHS], IEHHOCTHOT'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

bosbmioe 3HayeHue OMOJOTMS HMMEET TakKe Uil pEIIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CPeIHEro o0uero oopa3oBaHus, COMUATU3aiu o0yJaromuxcs. M3ydenne
Ouosiorun obecrieunBaer yCIIOBUS Ui (dbopmupoBaHus UHTEJUICKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYpHI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSAMM U3 JPYTUX Y4eOHBIX NPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUU U Teorpaduu. HazBaHHBIE MONTOKEHUS O MpeIHA3HAYCHUH YIeOHOTO
npeamera  «buoJOrHs» COCTaBWIM OCHOBY JUIS OIpENeNeHHs MOJIXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OTt60p conmepkanus yueOHOTO TipeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIICCTBIIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIOUIHECs TOJKHBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMBble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOLIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYXKAIoILel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU aesTenbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HaAHUM
3aHUMAIOT d3JEMEHTBl COJEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM ansi  (opMupoBaHUS
MPEJICTABICHUA O COBPEMECHHOH E€CTECTBCHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUSIX JTUYHOCTH, CIOCOOCTBYIOIINX I'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpykTypHpoBaHuEe coJepXaHHUsA Y4eOHOro Mmarepuaja B HporpaMMe IO OHOJIOTHH
OCYILECTBJICHO C Y4&TOM HPUOPUTETHOrO 3HAUCHMs 3HAHUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTSAX
JKUBOW TPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M JBOJIOLNUU. B COOTBETCTBUM C ITUM B
CTPYKType yueOHoro npeamera «bronorus» BblIeIeHbI CAeIyIONUe COlepKaTebHbIE INHUM:

«buonorus kak Hayka. MeToabl Hay4dHOTO MO3HaHUA», «KieTka kak Ouoioruyeckas
cucreMa», «OpranusM Kak Owuosjormyeckas cucrema», «Cucrema ©  MHOrooOpaszue
OpPTaHMYECKOTO MHpPay, «IBOJIONUS >KUBOH MPUPOABD», «IKOCUCTEMBI M MPHUCYIIHE UM
3aKOHOMEPHOCTI.

Henp u3yuenus yueObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOM OpraHU3alliu >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUI UCIOIb30BaTh 3TU 3HAHUS JJISI TPAMOTHBIX JICUCTBUH B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PAa3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

I[OCTI/I)KCHI/IG e H3Yy4YCHUS yqe6H0ro npeameTa «buonorus» Ha 06a3zoBOM YPOBHE
obecreunBaeTCs PCHICHUCM CIICAYIOIIHNX 3a1a4:

OCBOCHHE OOYYAIOUIUMHCA CHCTEMbl 3HAaHUH O OHMOJOIMYECKHX TEOpHsX, YUEHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTEe3aX, MpaBWaxX, CIyXallUuX OCHOBOM uis (opMHpOBaHUS
IIPEJICTAaBICHUH O €CTECTBEHHO-HAYYHON KapTUHE MHpPAa, O METOAAaX HAay4yHOIO ITO3HaHUS,
CTPOEHUH, MHOTOOOpa3MH W OCOOEHHOCTSIX HMBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allvu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;

(dbopMupoBaHrue y OOy4arolmuxcs MO3HABATENbHBIX, MHTENIEKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYyYHBIX B3IJISAJIOB,
ueH U MOJIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3al1H;



CTAaHOBJICHHE Yy OOydJaronmxcsi oOmeld KyJbTypbl, (PYHKIIMOHAIHHOW TPAMOTHOCTH,
pa3BUTHE YMCHUU OOBSCHITH M OICHHUBATH SIBICHHUS OKPYXKAIOIIETO MHpa XHBOW MPHUPOJBI HA
OCHOBAHUU 3HAHUU U OIlbITa, MMOJTYYCHHBIX TP U3YUYCHUU 6I/IOJIOI‘I/II/I;

¢dbopmupoBanre y 0oOydyarOMMXCsl YMEHHH WILTIOCTPHPOBATH 3HAUCHHE OMOIOTHYECKUX
3HAaHUH B IPAKTUYECKOW NEATEIbHOCTU YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIULIUHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM JKHBOHM TNPHUPOJBL,
HE00X0IMMOCTH OEpPEeKHOr0 OTHOLICHUS K HEH, COOMIIOIEHHS STUYECKUX HOPM IpU IIPOBEAECHUI

OMOJIOTNYECKHUX MCCICIOBAHUM;

OCO3HAaHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUMU JUIsl NOBBILIEHUS] YPOBHS IKOJIOIMUECKOMN
KYJIBTYPBI, Ul GOPMUPOBAHMS HAYYHOT'O MHUPOBO33PEHHUS,

IIPUMEHEHUE NPUOOPETEHHBIX 3HAHUN M YMEHHMI B MOBCEJHEBHOM JKU3HU Ul OLICHKU
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIICHUIO K OKpYXaromiel cpene, COOCTBEHHOMY
3JI0POBBIO, 00OCHOBAHHE U COONTFOICHHE Mep NMPOPHIIaKTHKH 3200JICBaHUN.

B cucteme cpennero obmero odpazoBanus «buonorus», nydaemas Ha 0a30BOM YpPOBHE,
ABIISIETCS 00s3aTENbHBIM Y4YEOHBIM MIPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW o0nactu

((ECTGCTBGHHO-HayT-IHI)IG MpEeaAMCETBD?.

Jliist u3y4deHust OMOJI0ruy Ha 6a30BOM YPOBHE CpPEIHEr0 00Iero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. Bnonorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUUECKUMH U JPYTUMH
€CTeCTBEHHBIMH HaykaMmu, (uiocodueit, 3THKOH, 3CTeTUKOM M mpaBoM. Posp Ouonoruu B

(dbopMHUpPOBaHUH COBPEMEHHON HAy4YHOW KapTHUHBI Mupa. CucTemMa OMOTOTUYECKUX HaAYK.

MeTtoap! TO3HAHMSI JKUBOU MPUPOIBI (HAOIOIeHNE, DKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJIacCU(UKaIMs, MOJISTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemMoHcTpanum:
Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuibl 1 cxembl: «MeTo Il TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTropHble U NpaKkTHYecKue padoThbl:



[Tpaktrueckas padora Ne 1. «/cmonp3oBaHME pa3IUYHBIX METOJIOB TNPU H3YYCHUH
OMOJOrHYECKIX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aIUs.

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHHus Ouonoruu. OTINYHE >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU ITPUPOJIBI.

CpoiicTBa OuwocwcTeM W WX pasHooOpasue. YPOBHHU OpraHHM3alid OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeO1eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumnu:

Tabnauiel u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHM3alMM >KUBOM
IIPUPOIBD.

O6opynosanue: Mozaens Mosekyibsl JJHK.

Tema 3. XumMHu4eCcKHii COCTaB U CTPOCHHE KJIECTKH.

XUMHUYECKUN COCTaB KJIIETKH. XUMHYECKHUE JIEMEHTEL: MaKpOd3JIEMEHTBHI,
MHKPOIJIEMEHTHI. Bojia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMKM BOJIBI M MUHEpaJbHBIX BelIeCTB B kieTke. [logaepikaHne OCMOTHYECKOTO
OastaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMbIE AMHHOKHCIIOTHI. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPHI O€IKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOpPUYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouooruueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otiuuust  ¢(epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubdo3a U Je30Kcupubo3a), aucaxapujbl
(caxaposa, JlakTo3a) M ToOJHcaxapuabl (Kpaxmal, TJIMKOT€H, LeJIono3a). buomornueckue
(GYHKIIY YTTIEBO/IOB.

Jlununel: Tpuraunepuasl, Qgochomunuael, crepounsl. [mapodunsHO-rUAPOPOOHBIE
cBoiictBa. buonornyeckue ¢pyHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JMIHJIOB KaK
VCTOYHUKOB DHEPIHH.



Hyxneunossie kucnotel: JIHK n PHK. Hykieotnasl — MOHOMEpHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u

byHKInn.

[uronoruss — Hayka o kierke. KinerouHas teopus — npumep B3aUMOICHCTBUSA UIEH U
(akTOB B HAYYHOM [1O3HAHUU. METO bl U3yUEHHsI KIIETKH.

Knerka xak nenoctHas xuBas cucrema. O01une Ipu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTEMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHYecKas U Ipokapuorhyeckas. OcCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kieTku. Kierounast crenka 6axrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIBLHON, YKUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMKC, UX (DYHKIIHH.
[Tna3maTmdeckas MeMOpana, e€¢ cBoicTBa W (yHknmu. [luTomnazma w €€ OpraHoWbL.
OnnomeMOpannbie opranousl kinetku: JIIC, anmapat [N'onbmxu, muzocoMsl. [lomyaBToHOMHBIE
opraHouabl KJICTKHU: MHUTOXOHAPHH, ILIACTHUABI. HpOI/ICXO)KI[eHI/IC MI/ITOXOHIIpI/Iﬁ n IJ1aCctTun.
Bupl mmactun. HememOpaHHbBIE OpraHOHIBI KIIETKU: pUOOCOMBI, KJICTOUHBIN IICHTP, IECHTPHOJIH,
PECHUYKHU, KT'YTUKH. CDYHKIII/II/I OpraHona0B KJICTKH. Bxrouenust.

SAnpo — perynsTopHblid LeHTp KieTku. CTpoeHue sapa: saepHas 000souka, Kapuoruiama,
XPOMATHUH, AJPBIILIKO. XPOMOCOMBI.

Tpancnopt BeliecTB B KIIETKE.
JdemoHcTpaumu:

IMoptpetsl: A. JleBenryk, P.T'yk, T.IIBann, M. llneiinen, P. Bupxos, [Ix. YoTtcos,
®. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

ﬂI/IaFQaMMHZ «Pacnpe):[eJIeHI/Ie XUMHYECKHX DJIIEMEHTOB B  HEKHBOM pupoac»,
«PacnpeneHeHI/Ie XUMHYECKHUX DJIEMEHTOB B )KUBOM IMpuUpoacH».

Tabmuuel u cxemsl: «Ileppoanyeckas TabaUIa XUMHYECKHX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes Oenkay, «CTpoeHne MoJIeKyibl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKOM
KiIeTkn», «CTpoeHHe KUBOTHOW KiIeTKn», «CTpOCHHE pPACTUTENbHON KIeTKny, «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpOeHHUE AApa KIETKN», «Y TIEBOIABD, «JIMmuIb».

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME JUlsl NPOBEJICHUS HAOIIOJCHU,
U3MEpPEHUH, SKCIEPUMEHTOB, MHUKpPOIIpenapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (HA
MpUMepe aMHIIa3bl WIIA KaTamnas3bl)y.

JlaGoparopnast pabota Ne2. «/3yueHue CTpOEHHs KIETOK pPACTEHHH, >KUBOTHBIX M
OaKTepHii Mo/ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).



Tema 4. KuzneneaTeJLHOCTh KJIETKH.

OO6men BemiecTB, WM MeTaboau3M. AccuMuisanus —(TUTACTHYECKUH  OOMEH) H
JUCCUMUJIISALINS (SHEPreTUUEeCKUil 0OMEH) — JIBE€ CTOPOHBI €IMHOIO TMpolecca Mmetadbonusma. Posb
3aKOHOB COXPaHEHHsI BEIIECTB ¥ SHEPTHH B TOHUMAHUH METa00IH3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOodHBIN U reTepoTpodHbiii. Pons GepmeHTOB B 00MEHE
BEIICCTB M MTPEBPAILCHUH YHEPTHH B KIICTKE.

dotocunte3. CperoBas W TeMHOBas (as3bl (ortocuHTe3a. Peaknmm ¢dorocuHTE3a.
DddextuBHOCTD hoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JIJIS )KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpezpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €TI0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIs JKU3HHM Ha
3emite.

DOHepreTndyecknii oOMeH B  KieTKe. PaciieruieHme  BeIIECTB, BBIJACICHHE |
AKKyMYJINPOBAHME SHEPIUU B KJIETKE. DTallbl S3HEpreTnyeckoro ooMena. I'nukonus. bpoxxenue u
ero Buabl. KucnoponHoe okuciaeHHE, WIM  KIETOYHOEe jAbixaHue. OKHCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuunoro cunreza. ['enetnueckas undopmanus u JHK. Peanuzanus
TeHeTHYEeCKON MH(popMaIK B KIeTKe. [ eHeTHueckuil Ko M ero cBoicTBa. TpaHCKPUMIUS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jtansl TpaHcasauuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B OuocuHTe3e Oernka.

Heknetounsie ¢opmbl ku3HH — BUpyChl. Mcrtopusi oTkpbiTHs BHpycoB  (/I.
W. BanoBckuit). OcoOEHHOCTH CTPOCHUS W >KU3HEHHOTO IMKJIa BUPYCOB. baktepuodaru.
bonesnu pacteHwuii, )KUBOTHBIX U YETIOBEKa, BhI3bIBa€MbIe BHpycamu. Bupyc nuMMmyHoaeduimura
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpUIIIIMS, peBEpTa3a U MHTETpasa.
[TpodunakTrka pacnpocTpaHEeHUs] BUPYCHBIX 3a00ICBaHHIA.

JdemoncTpanum:
IMoptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmumbl ~ w  cxemsl: «Tunel  matanusy,  «Metabomuzm»,  «MHUTOXOHIPUSY,
«QHepreTuueckuii oomen», «Xmoporuact», «dotocunres», «Ctpoenne JJHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHHEe  TeHa», «CuHre3 Oenka», «l'eHeTnueckuid  Kkom», «Bupycsi»,
«bakrepnodarn», «Crtpoenue wu sku3HeHHbIH 1mka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJHK».

ObopynoBanue: moaenu-anminkanun «Y asoenue JIHK u Tpanckpunims», «bunocunres
6enka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Knerounsnii muki, wiM >KM3HEHHBIM WK KiIeTku. WHTepdaza m murtos. Ilporeccsr,
nporekatomue B uHTepdaze. Permmkanms — peakius matpuanoro cuHrte3a [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. Llutonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. Ilpoueccsl, npoucxonsduiue Ha pasHbIX
CTausIX MUTO3a. Brojoruyeckuii cMbICI MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — aloInTo3.

(DOpMBI PasMHOXCHHA  OPTraHU3MOB! Oecrojioe W  IIOJIOBOE. BI/II[BI OecrmoJioro
PasMHOXKCHUs: ACICHUC HAABOC, ITOYKOBAHHUEC OJHO- W MHOI'OKJICTOYHBIX, cnopoo6pa30BaHHe,
BCIr€TaTUBHOC Pa3MHOXKCHHUC. I/ICKyCCTBCHHOG KIIOHUPOBAHUC OPraHMU3MOB, €ro 3HAYCHUC [JIA
CCJICKILINU.

ITonmoBoe Pa3MHOXKCHUC, €I'0 OTIIMYUA OT OecroJIoro.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasmue Ha craausx Meiosa. I[loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.

['amerorenes — nponecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BbBIE XKee3bl:
CEeMEHHUKU M suyHUKH. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H,
AWLEKIeTKa) — crepmaroreHe3 M oBoreHe3. (OCOOEHHOCTM CTpOEHHs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATIBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpyJsIus,
oprarorene3. [ToctaMOproHabEHOE pa3BUTHE. THIBI MOCTIMOPHOHATIBHOTO PA3BUTHSI: TIPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 [[BETKOBOTO PACTEHMsI: CTPOCHHUE CEMEHU, CTaIuN
pa3BUTHS.

JdemoncTpanum:

Tabauie! u cxembl: «DopMbI pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOHHOE OIJIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JlemeHue KIeTKH
OaxTepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIIeTOUHBIN LMK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pas3ButHe», «l'ameTorenes y
MJIEKONIMTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

OO6opynoBaHme: MUKPOCKOI, MHUKporpenaparsl «CrepMaTo30uabl MIICKOTTHTAIOIIETOY,
«Siueknerka muekonuTaromero», «KapuokuHes B KIETKax KOpeHIKa JyKa», MarHUTHas
Moaenb-anrmukamnus «Jlenenune knetkn», moaens JTHK, moxens MetadazHnoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «HabmroieHue MUTO3a B KJIeTKaX KOHYMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.



JlabopatopHass pab6ota Ne 4. «M3yueHue CTpOEHHUs TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciaeacTBeHHOCTh U U3MEHUYHBOCTh OpraHusmMosB.

[Ipenmer u 3agaum reHeruku. Mctopus pa3BuUTHUS TE€HETUKU. Ponp muToNOrMM u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHICKUX ¥ 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKH (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYIISIpPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYecKass CMUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTM  HACJEJOBAHMS  IPU3HAKOB,  YyCTaHOBJIEHHble . MeHaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH euHo00pa3us THOpUI0B repBoro nokosienus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. Ilomnoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpugHoe CKpelMBaHHE. 3aKOH HE3aBUCMMOIO  HACJEIOBaHUS  MPU3HAKOB.
[luToreHeTHyeCKUe OCHOBBI JUTMOPUIHOIO CKpEUIMBAaHUSA. AHAIU3UPYIOILEe CKpELIMBaHUE.
Vcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS JUIsl ONIPEAEICHUs TEHOTUIIA OCOOH.

CuemnnieHHoe HacinenoBaHue npusHakoB. Pabora T.Moprana 1o CHEmIEHHOMY
HacJIeI0BaHUIO reHoB. HapylieHue clerieHus reHoB B pe3ysbTaTe KpPOCCUHIOBEPA.

XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHUYeCKHEe KapThI.

['enernka mona. XpoMOCOMHOE OIIpEEIeHHE 10Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporaMeTHbIE OpraHW3MbL. HaciemoBaHue MPHU3HAKOB, CIEIUICHHBIX C
TIOJIOM.

N3menunBOoCTh. BuABI M3MEHUMBOCTH: HEHACJIEACTBEHHAss M HACIEACTBEHHasd. Poub
cCpeapl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepUCTHKa  MOAM(PHUKAIMOHHON
U3MEHYMBOCTH. BapuanvoHHBIA psiA M BapuallMOHHAas Kpusas. HopMa peakuuu npu3HaKa.
KonuuecTBeHHble M KayecTBEHHblE IMpPU3HAKW M UX Hopma peaknuu. CBoiicTBa
MOIU(PUKAITIOHHON U3MEHYMBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKas, I3MEHUMBOCTh. KoMOMHATHBHAS U3MEHUYNBOCTb.
Meiio3 u moIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
MPUYMHBI MyTaluil. MyTtarenHble GakTopbl. 3aKOH FOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BHCH,Z[CpHaH HaCJICACTBEHHOCTb U UI3MCHYNBOCTD.

I'enetuka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METO/bI T'€HETUKH YEOBEKa:
TeHEealOTUYeCKUl, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIpHO-
reHetudecknid. COBpEMEHHOE OIpeNeNieHHe TEeHOTHUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ momoinpio [I1[P-ananusa. HacnencTBeHHbie 3a0oieBaHus
yelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C HAClHeACTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckne W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.



[TpuHIMIBI 370pOBOrO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUYCHHUS TeHETUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEAMIIMHCKOW TEHETHKH B
MPEIOTBPAICHUH U JICUCHUU TEHETUIECKIX 3a00JICBAaHUI YeTIOBEKa.

JdemMoHcTpanum:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBmiios.

Tabnuibl 1 cxembl: K MOHOTHOPUTHOE CKPEIIMBAHUE M €T0 IIUTOTEHETHYECKAsk OCHOBAY,
«3aKOH pacHICIUICHHS M €ro IMTOTeHETUYECKass OCHOBa», <«3aKOH YHCTOTHI TaMeT»,
«durunOpumnoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AUTHOPUTHOTO CKPEIIHMBAHHS,
«Metio3y, «B3anmoneicTBre ajmielbHbIX '€HOBY, «['eHeTHuUecKnue KapThl paCTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACJEAOBAHMS, CICIUICHHOTO C IOJIOM»,
«Kapuotunbel demoBeKa W JKUBOTHBIX», «Buabl u3MeHYHMBOCTHY, «MoauduKamoHHas
n3MeHYNBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpymni KpoBu», «MyTanmoHHas
N3MEHYUBOCTEY.

Ob6opynoBanue: Mmoaenu-anminkanun «MoHorubpuanoe ckpeuuBanuey, «HemnomnHoe
JOMUHUpOBaHUEY», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «po3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKU Tela), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlabopaTtopHas padota Ne 6. «M3ydeHne MoaupUKAIIMOHHON U3MEHYHUBOCTH, TTIOCTPOCHUE
BapHAIIMOHHOTO PsZia U BapUAIIMOHHOW KPUBOI.

JlaGopatopHass pabGora Ne7. «AHanu3 MyTamuil y Jpo30¢Quibl Ha TOTOBBIX
MUKpOIpenaparax».

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka M Ipolecc. 3apoKICHUE CeNEeKIMU U JoMecTukanus. Yuenue H.
W. BaBuioBa 0 LEHTpax HPOUCXOXKACHUS W MHOrooOpasusi KyJabTYpPHBIX pacTeHHil. L{eHTpbI
IIPOUCXOXKAECHNS JOMAIIHUX KUBOTHBIX. CopT, mOpoJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCOBbIi M MHIUBUAYAIbHBIH OTOOPHI B CEIEKIMH
pacTeHuil U kUBOTHBIX. OlleHKa 3KcTephepa. bIN3KopoaCTBEHHOE CKpellMBaHUe — MHOPHUIMHT.
Yucras guaus. CkpemuBaHue 4YHCThIX JuHUB. [ereposuc, wnm rulOpuaHas cuia.
HeponcrtBenHoe ckpemmuBanue — ayropuauar. OtnanéHHas THOpuau3amus W e€  YCIEeXH.
HcKycCTBEHHBIM MyTareHe3 U IOJYYEHHUE IOJMIUIONIOB. JIOCTHIKEHHUs CEJIEKLUU PaCTEHUH,
’KMBOTHBIX U MUKPOOPTraHU3MOB.



buotexHonorus kak oTpacib NPOU3BOACTBA. ['€HHas HMH)XEHEpHUs. ITalbl CO3JAaHUSA
pekomOunanTtHoi JIHK wu Tpancrennsix opranusmoB. Kiterounas wumxenepus. Kierounsbie
KyJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHU. KIIOHUpOBaHUE BBICOKOIPOAYKTUBHBIX
CEIbCKOXO03SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE H JITHYeckue mpodiemer. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMOHCTpalnu:

Ioprpetsr: H. U. BaBuiios, Y. B. Muuypun, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabmuubl 1 cxeMbl: kKapTa «LleHTpbl MPOUCXOXKACHUS M MHOrooOpasus KyJIbTYPHBIX
pactenuii», «Ilopoabl JoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuanzamus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylnbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

O6opyaoBaHKe: MYJISDKU TJIOJIOB M KOPHEIJIOA0B JAUKUX (POPM M KYJIbTYpHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Oxkckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHUSI CEJICKIIMU PACTEHUN U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCTIBITATEIBHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBOJTIOLHUOHHAA OUOJIOTHA.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpHUS U €€
MecCTO B OMoJoruu. BinsHue 3BONIOIMOHHON TEOPUU Ha pa3BUTHE OMOTOTHH U APYTUX HAYK.

CuzerenbcTBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoiHbie (opMbl. bruoreorpaduueckue: cxoJcTBO
U paznnune GayH u Gprop MaTEpPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOACTBA M pa3inuvs 3MOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HAcCJEACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OomonmonHas teopus Y. [lapsuna. [IpennochbUiki BO3HUKHOBEHHUsS JIapBHHH3MA.
JIBMOKYIIIHE CHJIBI  OBOJIIONMK BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MPU
OrPaHMYCHHOCTH PECYPCOB, HeOMpeAeaéHHass H3MEHYUBOCTh, OOphOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopus sBoonun (CTD) u e€ 0oCHOBHBIE MOJOKECHHS.
MI/IKpOBBOJIIOI_[I/ISI. HOHYJISII_II/ISI KakK €JUMHHIa BUJa U 3BOJIFOLIUH.

JiBmxyme cuibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIA Mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomymsnuoHHble BONHBI U Jpeid reHoB. M3onsauus u
MUTPALUSL.

EcrecTBeHHBII 0TOOp — HampaBisIOmui (akTop 3BOTIONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB  KakK  pe3ynbTaT  dBomouuu.  [Ipumepsl
MPUCTIOCOOICHUI Y OpraHu3MOB. ApoMoph03bl U UANOAANTALIUH.

Bun u BugoobpazoBanue. Kpurepuu Buma. OcHOBHbIE (OpMBI BHUI000pPA30BAHUSA:
reorpauueckoe, IK0JI0rH4ecKoe.

MakposBosmtonus. @opMbl IBONIOIUHU: (PUileTUYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napasuienapHas. HeoOpaTuMocTh 3BONTIOIMH.

[IpoucxoxnaeHue OT  HECMEUUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas pauaIiys.

JdemoHcTpamum:

Hoptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy, «PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuily, «MHoroo0Opasue mnopos
KUBOTHBIX», «[lomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Mnnoanantanumny», «OO0mas jnereHepauus», «JBwxyiire cuiibl 3Bodronumny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6ODVI[OB8.HHC: KOJUICKIUA HACCKOMBIX C pa3JIMYHbIMU THIIAMU OKPACKH, Ha60p Ja10a0B
N CEMsH, KOJUICKIIUA ((HpI/IMepI)I 3alllUTHBIX HpI/ICHOCO6J'IeHI/II71 Y JKHBOTHBIX», MOICIIb
«OcHOBHBIC HaIlpaBJICHUA SBOJIIOLUND, 00BEMHAS MOACIb ((CTpOCHI/IC T'OJIOBHOT'O MO3Tra
ITO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, KoyieKuus «DopMbl COXPaHHOCTH MCKOIMAaeMBbIX
KUBOTHBIX U pacTeHHI», MoJenb ammuinkanusa «llepekpéct xpoMocomy», BIa)KHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/lpozodunay» (HopMma,
MyTaluu (GOpMbI KPbUIbEB U OKPACKH TEJa).

JlabGoparopHble U NpaKkTUYecKue padoTbi:
JlaGoparopHas padota Ne 1. «CpaBHeHuUe BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGoparopnass pabora Ne2. «OmnucaHue NPUCHOCOOICHHOCTH OpraHusMa u eé
OTHOCHTEJIBHOTO XapaKTepay.



Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuyHble NpEACTABIECHUS O 3apOXkKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMus. XHUMHUYECKas JBOJIONHUs. AOHOTCHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW IBooIK. HauanpHble dTansl Ouonorunyeckoit sBomornuu. ['mmoreza PHK-Mupa.
dopmMupoBaHue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOJIOIMA. POPMUPOBAHNE OCHOBHBIX TPYIIl AKUBBIX OPTAHU3MOB.

Pa3Butne xu3Hm Ha 3emse 1o 3pam M nepuojgam. Karapxeil. Apxeiickag u
nporepo3oiickast 9pel. [lanmeos3oiickas spa u €€ NEPHOIbI: KEMOPHICKUN, OpPJOBUKCKHUH,
CUJIypUNCKHH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Mes3o3oiickas 3pa u e€ MepuoIbl: TPHACOBBIH, FOPCKU, MEIOBOIA.
Kaiino3zoiickas spa u e€ nepuo/isl: najaeoreHOBbIi, HEOT€HOBBIM, aHTPOIOTEHOBBIH.

XapakTepucTuka KJIMMaTa M T€O0JOTMYECKUX MporeccoB. OCHOBHBIE ATalbl 3BOJIOLIMHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BOIIOLMH. OCHOBHbBIE CUCTEMATUYECKUE
TPYNIbI OPTaHU3MOB.

9BOJ’II-OI_[I/I$I YCJIOBCKaA. AHTpOHOJ'IOl"I/ISI KaK Hayka. Pa3zButue Hpe,Z[CTaBJ'IeHI/Iﬁ )
MPOUCXOKACHNUN YCJIIOBCKA. Metoant HU3YYCHUSA aHTPOIIOICHE3A. CXOHCTBa " pasjindyus 4C€JI0BCKa
1 )KUBOTHBIX. CHCTEMAaTHYECKOE TTOJI0KESHHUE YSI0BEKA.

JBwxyue cuibl (pakTopsl) aHTpororeHesa. HacneacTBeHHass HW3MEHYMBOCTH U
ecTecTBEeHHbIN 0TOOp. OO1IecTBeHHBIN 00pa3 )KU3HM, U3TOTOBJIEHUE OPYIUI Tpy/la, MBIIICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK yMenbli,
Yenosek mnpsaMoxondmui, YenoBek Heanaepranbckui, Yenosek pasymHbii. Haxonxu
HCKOMaeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS, 00JIACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckne packl. OCHOBHBbIE OOJIBIINE pachl: eBpolieonHast (eBpa3uiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHHUSL.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:
Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.
Tabnuiet u cxeMbl: «Bo3HukHOBeHHE COMTHEYHON CUCTEMBI», «Pa3BUTHE OPTraHIMYECKOTO

mupa», «PacturenpHas kieTka», <« JKuBoTHas kieTka», «lIpokapuormueckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS




YeNoBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MATICOHTOJIOTHYECKMX HAXOJO0K
MPEKOB COBPEMEHHOIO0 uYeloBeKay, «JIpeBHeilmme moam», «J/lpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKure pach.

Ob6opynoBanue: Mysokn — «IIpoucxoxkaeHne d4enoBeka» (OIOCTBI  aBCTPAJIONHTEKA,
NUTEKAaHTPOIa, HEAHJIEPTajblla, KPOMaHbOHIIA), CICTKA WM M300paKeHUs KaMEHHBIX OpYIHi
NEpBOOBITHOTO YeNoBeKa (KaMHH-4OMNIephl, pyOmia, ckpebia), reoXpoHoJIoruyeckas tabiauma,
KoJuTeKIust «DOpPMBI COXPaHHOCTH MCKOIAEMbIX )KUBOTHBIX U PACTCHHI».

JlaboparopHble U NpaKkTHYecKue padoThbl:

[TpakTrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHUM M KUBOTHBIX B
KOJUTCKILIHASX .

DKCKypcusi «IBOJIOLNS OPraHMYECKOro MUpPa Ha 3eMyie» (B €CTeCTBEHHO-HAYYHbBIN WU
KpaeBeIUECKU My3eil).

Tema 3. Opranu3msl U OKpPYKAKIIAS cCpeaa.

OKojorusi Kak Hayka. 3ajauyd W pas3Aenabl AKOJIOTMH. MeTolbl 3KOJIOIMYECKUX
UCCJIEIOBaHHM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIIHas,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsL.

Oxonornueckue (axropel. Knaccudukanus sxonmorundeckux (paxTopoB: abMOTHUYECKHE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[eiCTBHE KOJIOTHYEeCKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophl:  CBET, TeMIeEparypa, BIaXHOCTb. doTomnepuoansm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aOMOTHYECKHX (aKkTOpOB. bronornyeckue puTMsl.

buornueckne Qakropel. Buasl OMOTHMUYECKMX  B3aMMOJIEHCTBMIA: KOHKYpEHLH,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusM, koonepamus, MyTyalu3M, KOMMEHCATIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEWUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU nomynsuud. OCHOBHbIE TIOKAa3aTEeNU MMOMYJISINU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHUCJIEHHOCTHU MOMYJIALUU U €€ peryJsiiusl.

JdemMoHcTpanum:

Hoptpertsl: A. I'ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabnuue! u cxemsl: kKapta «[IpupoaHbie 30HbI 3emin», «Cpesl 00UTaHUS OPraHU3MOBY,

«Dotonepuoguzmy», «llonmynsiuu», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TOMYJSIIUU
uHpy3opun-Tydenpkny, «llumespie enmny.

JlabopaTopHble U NpaKkTHYecKue padoThbl:



JlabopaTopHass pabotra Ne 3. «Mopdosoruueckne OCOOCHHOCTH pacTEeHUN W3 Pa3HBIX
MECT OOUTAHUS.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyca.

[TpakTrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISALMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01iecTBa M DKOJIOrHYeCKHe CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CrTpykTypbl  OHOLEHO3a:  BHIOBaf,
NpOCTpaHCTBEHHAsI, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonatne 00 skocucremMe W OHOreoIeHO3E.
(DYHKHI/IOH&JII)HI)IC KOMITIOHCHTBI OKOCHCTCMbI: MPOAYUCHTBI, KOHCYMCHTbLI, PCAYLCHTHI.
KpyroBopor BemecTB M MOTOK 3HEPruu B 3sKocucteme. Tpoduyeckue (MMILEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelIM SKOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCUCTEM: YCTOMUUBOCTD, caMoperyisinus, passutue. Cykueccus.

[Ipupoanble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE YKOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCHCTeMBbl. brosornueckoe u
X03SHCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak paktop yctonunBocTH 3KOcUCcTeM. CoXpaHeHrne OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak TI100aJbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yIryiepona, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

YenoseuectBO B Ouocdepe 3emin. AHTPONOTeHHblE H3MEHEHHs B Oumocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue TpUpoAbl W dYenoBeyecTBa. CoxpaHeHHe OHOpa3HOOOpa3Hs Kak
OCHOBa ycToluuMBOCTH Ouocdepbl. OcCHOBa pPALMOHAIBHOIO YIPaBJICHUS MPUPOJAHBIMHU
pecypcamu U UX UCTOb30BaHue. JlOCTHKEHHsI OMOIOTUN M OXpaHa IPUPOIbI.

JdemMoHcTpanum:

Ioprpetsl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuibl u cxemsl: «llumeBsie nenu», «brorenos: coctaB u cTpykrypay, «IIpupogHsie

coobOmectBay, «llenmu mnutanusy, «Ikonormueckas nupamuga», «buochepa u uenoBek»,
«JKocucTeMa IMIMPOKOJHMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jiecay, «buorenos




BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUSA Ha IPHUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX BOnI», «llouBa — BaxkHeiimas
cocrasisitonias ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaMOaKTUBHOIO 3arpsi3sHeHus 6rnocdeps», «O0mas crpykrypa ouocheps», «Pacrnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoma B O6uocdepey,
«KpyroBopot a3ota B Ipupoae».

O06opyioBaHME: MOJIEIIb-aNIIIINKALHS «Tunuunele OMOILIEHO3bD», repoapuii
«PacturenpHbple  coobOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurennm — BaKHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM M KOJUIEKIMHM pacTeHUH M KUBOTHBIX,
IIPUHAJIeKAILME K Pa3HbIM dKOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BHI0OB PACTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTMM HA
HFA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBiauBarOTCsS TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
00YyYaIOIUIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHMs: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NTUYHOCTHBIX PE3yIbTAaTOB OCBOCHHS TMpeameTra «buoNoTvs» BbIIEICHBI
CIICIYIOIAE  COCTABIIAIOIINE: OCO3HAHHME OOYYAIOIIUMHUCS  POCCHHUCKOH  TpaxkJTaHCKON
UJCHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTH M CaMOOIPEIeIeHHIO,
HaJIM4Yne MOTHUBAIIUU K O6yquI/II-O 6I/IOJ'IOFI/II/I, HeﬂeHaHpaBJ’IeHHOG pa3BI/ITI/Ie BHYTpeHHI/IX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarONmIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAIWYHE HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IENTU ¥ CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yNbTAaThl OCBOEHUA IpeaMera «buosiorus» AOCTUTaroTCs B €IMHCTBE
yueOHOM W BOCIUTATENHHON NEATETHHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCHHCKUMHU
COOMOKYJIIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSA W CaMOpPa3BUTUSA, Pa3BHUTUA BHYTpeHHeI\/II mo3nuu JIMYHOCTHU, MMAaTPpHUOTHU3MaA,
YBAKECHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TpyAa M CTAPLIEMY ITOKOJIEHUIO, B3aUMHOIO
yBaXEHUsI, OEpe)KHOro  OTHOIIEHHUS K  KyJAbTYpHOMY  HAcleQUI0 U  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Ipupoae U OKPYKAKOLIEN cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS YUeOHOTO mpeaMeTa «bruonorusy J0IKHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH



MO3ULIMEeH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUW, TO3UTHUBHBIX BHYTPEHHUX
yOXIIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIIeCTBa,
pacUIMpEeHHEe >KU3HEHHOTO OMbITa U OMbITA JEITEIILHOCTU B IMPOIECCE pealu3allid OCHOBHBIX
HaIpaBJeHUN BOCITUTATEILHOM JIEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) IpaxKaIaHCKOI0 BOCIIUTAHUA:

C(OPMHPOBAHHOCTh TPAKIAHCKON TMO3WIMKA OOYYAIOMIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOT'0 WJICHA POCCHICKOr0 O00IIECTBA;

OCO3HAHUC CBOMX KOHCTUTYLIMOHHBIX IIpaB U 067[321HHOCTCI>1, YBAXCHHUEC 3aKOHA U
[IpaBoOIIOpsAaKa,

TOTOBHOCTb K COBMECTHOM TBOpquKOﬁ ACATCIIbBHOCTHU IIPpU CO3AaHUHU y‘Ie6HBIX ITPOCKTOB,
peICHUN y‘Ie6HI>IX 1 IO3HaBAaTCJIbHBIX 3a/a4, BbIIIOJTHCHUNU OMOJIOTrMYSCKUX SKCIICPUMCHTOB,

CIOCOOHOCTh  OTIPENENSATh COOCTBEHHYIO TIIO3UIMIO 110 OTHOIICHHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YyMEHHE YYHUTBHIBATH B CBOUX JCHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKICHUSMHU, KyIbTYPHBIMUA [EHHOCTSMHU U COIUAIBHBIM
IOJIOXKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBHITIOJIHEHHS YYEOHBIX,
[I03HABATEJIbHBIX W MCCIEAOBATEIbCKUX 3aJay, YBAXXUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CY ACHUU CIIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKON JEATEIbHOCTH;

2) NATPUHOTUYIECCKOI'O BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTDh POCCUMCKOMN TPakIaHCKOW MACHTUYHOCTH, TATPHOTHU3MA, YBAKEHUS
K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccun;

LIECHHOCTHOE OTHOUIEHWE K [PUPOJHOMY HACIECIUI0 U IaMATHUKAM IIPUPOJBI,
JOCTH>KEHUSM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJl POCCHUHCKUX YYEHBIX B CTAaHOBJIEHME U DPa3BUTHE
OMOJOTHH, TOHUMAaHH 3HAYEeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOJIbI, B )KU3HU YETIOBEKA U
COBPEMEHHOTO O0IIEeCTBa;

uneiHas  yOeXIEHHOCTh, TOTOBHOCTH K CilykeHHro u 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
OCO3HaHHE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapo/a;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHSI, OPHEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHUC JIMYHOI'O BKiIaJga B IIOCTPOCHUC YCTOP'I‘IPIBOFO 6y,[[y1].161"0;
OTBCTCTBCHHOC OTHOIICHHWC K CBOUM pOAUTCIIAM, CO3AAHHMKO CEMbH Ha OCHOBC

OCO3HAHHOTO MPUHATHS [ICHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUHU C TPATUIIUSIMH HApPOIOB
Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

9CTCTUYCCKOC OTHOIICHUEC K MUDPY, BKIIHOYAA 3CTCTUKY 6BITa, HAaY4YHOT'O U TEXHUYCCKOI'O
TBOpYECTBA, CIiopTa, TpyAaa, 06IJ_ICCTB€HHBIX OTHOMGHHﬁ;

MMOHUMaHHE YMOIIMOHAIBHOTO BO3JICHCTBUS KUBOM npupoabl 1 ee OCHHOCTH;

TOTOBHOCTBb K CAMOBBIPAKCHHUIO B PA3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIIATH
KadyeCcTBa TBOp‘-IGCKOI\/'I JIMYHOCTH,

5) puzuueckoro  BocnuTaHusi, (OPMHUPOBAHHMSI  KYJBTYPbl  310pPOBbSI MW
IMOLMOHAJIBLHOIO 0JIArONMOTyYHs:

MOHMMAaHME U peau3alys 37J0pOBOro 1 6e30macHoro oopasa *H3HH (310pOBOE MUTAHUE,
coOIofieHre TUTHEHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIM PEXUM 3aHSITUH M OTIbIXA,
peryisipHas (u3nueckass aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOUIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3]I0POBBIO;

MMOHMMAaHWE IIEHHOCTH TMPaBWJI WHIWBUAYAIHHOTO U KOJJIEKTUBHOTO 0O€30macHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HaHHUE IOCJIEJCTBUI M HENPUSITHUS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHs aJKOTroJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS



TOTOBHOCTD K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTL K  AaKTHUBHOM  JIEITEIbHOCTU  TEXHOJOTHYECKOM UM  COLUAIBLHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBIMOJIHATH
TAKYIO JEATEIIbHOCTD;

MHTEpeC K pa3inyHbIM chepaM MnpodecCHOHAIBHOM JeATENIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOp OyayIei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOpPA30BaHHUIO HA MPOTSHKEHUU BCEH
JKU3HU,

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBAHU;

MOBBILIECHUE YPOBHS 3KOJIOTMYECKOM KYJIbTYpbl: INPUOOPETEHHE OIbITAa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY’KAOLLEN CPE/Ibl;

O0CO3HaHME TII00aIBLHOI0 XapaKTepa 9KOJIOIrHYCCKHUX HpO6H€M n HYTCﬁ HUX pCLICHUA;

CIIOCOOHOCTH MCIIONIB30BaTh MPHOOPETaeMbIe TP U3YUYCHUN OMOJIOTHH 3HAHHUS U YMEHUS
IpU pElIeHuH NpoOJieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOINOIB30BaHUEM (COOIOACHUE
NpaBWJI MOBEJCHUSI B MPHPOJIC, HATPABJICHHBIX HA COXPAHEHUE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChepHl);

aKTUBHOE HEIpUATUE ACUCTBUM, NMPUHOCALIUX BpEI OKpPYXKAlOLEH MPUPOIAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE HKOJIOTMUYECKHE MOCIEACTBHS MPEIIPUHUMAEMBbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIMYKE PA3ZBUTOTO SKOJOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJbTYphI, OIBITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpaBJIIEHHOCTH, YMEHHMS PYKOBOJACTBOBATHCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBHOW IIPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

cpOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOIIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOre KyJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B IMOJIMKYIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHHE  SI3BIKOBOM M YMTATENbCKOM  KYyJbTYpbl Kak  CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U ITO3HAHUS MUPA;



MOHUMaHuEe CcrHenu(UKU OWOJIOTHU KaK HAyKH, OCO3HaHHs €€ poiu B (HOPMUPOBAHUH
paIMOHATFHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH IEJIOCTHOTO TIPEACTABICHUsSI 00 OKpYKaroIeM
MHUpe KaK O EIMHCTBE NPUPOABI, 4YelIOBeKa u oOmecTBa, B MO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHHH IPOOJIeM COXPAaHEHHSI IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JJIsl COBPEMEHHON LMBUIM3ALUU: O0eCTIeUeHUs
HOBOT'O YPOBHS pPa3BUTHsI MEAMIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 IN100aIbHbIX
HKOJIOTHYECKUX MpoOsieM u oOecrieueH st mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIlIOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOrMYECKMX 3HAHUH B IIE€JIAX MOBBIICHUS 0O0ILeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAIHHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

[IOHMMaHUE CYIIHOCTH METOJOB IIO3HAHUs, MCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS [UIS aHaiu3a U OOBSICHEHHs SBICHUI
OKPYKAIOIIET0 MHUpPAa W TPOUCXOISANIMX B HEM W3MEHEHWH, yMEHHE JejaTh 00OCHOBAaHHEIC
3aKJIIOUYEHUs] Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYCCKUE 3HAHMS IJi1 pCIICHUA
HpO6HCM B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX;

OCO3HAHHUEC LICHHOCTHU Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTL OCYHICCTBJIATH IIPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYE€HUIO HOBBIX 3HAaHWHA 10 OHOJOTMHM B COOTBETCTBHHM C >KM3HEHHBIMHU
HOTPEOHOCTAMM.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHS yueOHOro mpenMera «bruosorusy BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHMS MHMPOBO33PEHMSI OOYHAIOIIMXCS  MEKIUCIUILIMHAPHbBIE
(MeXmpeIMeTHBIC) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAay4YHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCle0BaHUe, HAOII0JeHNe, W3MEepEeHUe, JSKCIEPUMEHT U APYTUX), YHUBEpCalbHbIE
yueOHbIe JeHcTBUs (TTO3HABAaTEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTHBHBIC), 00ECIIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHOW TPAMOTHOCTH U COLMAIBHONW KOMIETCHIIMH OO0YYaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCIUIITIUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJIbHON IIPAKTHKE.



MertanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTpaMMbl CpEIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:
1) 6a30BbI€e JIOTHYECKHE TeiCTBHUS:

CaMOCTOSITENIbHO (DOPMYIMPOBATh M aKTyaJIU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh e&
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOrO MbILIUIEHUS (aHanu3a,
CHUHTE3a, CpaBHEHHUS, KiIacCUPHUKAIMM, OOOOIIEHHs), PAcKpbIBaThb CMBICI OHOJIOTHYECKUX
HOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMU MOHATUSAMU);

OIPCACIATE LCIW ACATCIBbHOCTH, 3ajaBas IMapaMCTPbl W KPUTCPUHM HX OOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHHMS] (PAKTOB U SIBJICHUM >KUBOMN
HIPUPOIbI;

CTPOUTL JIOTUYCCKHUEC PACCYKACHUA (I/IH,HYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOl"I/II/I),
BbIABJIATH 3aKOHOMCPHOCTHU U IMMPOTHBOPCUMA B paCcCMAaTpuBACMbIX SABJICHUX, q)OpMy.HI/IpOBaTB
BBIBOJbBI U 3aKJIFOYCHU A,

IMPUMCHATH CXEMHO-MOJCJIIbHBIC CPCACTBA AJIA MPCACTABJICHUA CYIICCTBCHHBIX CBs3EH U
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTUYECKUX O6’beKTaX, a TaKXKe HpOTI/IBope"II/Iﬁ pa3Horo pozaa,

BBISIBJICHHBIX B pa3JIMYHbBIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHHUKAX,

pa3pabaThiBaTh IUIAH pEIIEHHUS MPOOJIeMbl ¢ Y4€TOM aHajau3a HMMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKHU HOCJ'IGI[CTBI/II\/JI JCSITCIBHOCTH,

KOOPJIMHUPOBAaTh W BBHINOJIHATH pPAOOTy B YCIOBUSAX pPEabHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

Ppa3BUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUN )KU3HCHHBIX HpO6J’I€M.

2) 6a30BbIe HCCJIEI0BATEIbCKHE e CTBHS:

BJIaJICTh HaBbIKaMH yT-Ie6HO-I/ICCJ'Ie)IOBaTeJ'IBCKOI71 u HpOGKTHOI)’I JCATCIIbHOCTHU, HaBBIKaAMU
pa3pcuiCHusd HpOGHCM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCTOIOB
pEeIICHUA NPAaKTUYCCKUX 3aa4, HPUMCHCHHUIO PAa3JIMYHbIX MCTOI0OB ITIO3HAHUS,



UCIIOJIb30BaTh Pa3IMYHbIE BHJIbI ACSATEILHOCTH IO TOJYyYEHHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAllUU, MPEoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUSX, B TOM YHUCIE IPH
CO3aHUH YUCOHBIX M COI[MAIBHBIX TPOSKTOB;

(bOpMI/IpOBaTB Hay‘IHBIﬁ THUII MBIIIIJICHUS, BJIIaACTh HaquOfI TepMHHOHOFHCﬁ, KIIIOYCBBIMH
INOHATHUAMU U METOJaMMU,

CTaBUTh U (bOpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4yud B O6paBOBaTeHbHOﬁ JCATCIBHOCTU U
JKU3HCHHBIX CUTYalUsIX;

BBISABIIATh IIPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/Jady, BbIJABUIATH
TUIIOTE3y €€ PELICHMs, HaXOAUTb apryMEHThl I JI0KA3aTEIbCTBA CBOUX YTBEP)KICHUMU,

3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AHAJIM3UPOBATL TIIOJYYCHHBIC B XOJAC PCHICHHUA 3ada4u pPE3yJibTaTbl, KPUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTHO3UPOBATL UBMCHCHHEC B HOBBIX YCJIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIA MOUCK MEPEHOCca CPEICTB U CHOCOOOB JCHCTBHS B
pOoECCHOHAIBHYIO CPENY;

YyMETh TEPEHOCUTh 3HAHHWS B [IO3HABATEIBHYIO W  MPAKTUYECKYI0  001acTh
KU3ZHEEATEIbHOCTH;

YMETb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX IMTPCAMCETHBIX O6J18.CTCI>’I;

BbBIIBUT'aTb HOBBLIC HJCH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJAbI M PCHICHUS, CTABUTbH
HpO6HCMBI " 3a/la4y, JOIMMYCKAIHNE AJIbTCPHATUBHBIC PCIICHU .

3) padora ¢ undopmanmeii:

OPUEHTHUPOBATHCA B PA3NIMUHBIX MCTOYHHMKAX HH(OpMaIuu (TEKCTe y4eOHOTro mocolus,
Hay4YHO-TIOMYJISIPHOM JINTEpaType, OMOJIOTMYECKUX CIIOBAPSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WH(MOPMALUIO DPA3IUYHBIX BUIOB U (QOpM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

dhopmMynupoBaTh 3ampoChl W MPHUMEHSATH PA3JIHYHBIE METOJbI TPU TOWUCKE U O0TOOpE
Ounonoruveckoi nHGOpMAIUU, HEOOXOAUMOH JIJIs BBITIOJIHEHUS yU4EOHBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT UCIIOJIB30BaHUA I/IH(I)OpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOI" I/II>'I,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOI'O UCITOJIB30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMANbHYIO (QOpMY IMpeacTaBiIeHUs] OMOJOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauecTBE CpPEACTBA IpU paboTe ¢ OHMOIOrHYecKOi
uHpopMaLrel: TPUMEHITh XUMHUYECKHe, (PU3UYecKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,



dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, HCIOIB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMU pPAclO3HABaHHMS W 3allUThl HMH(pOpManuu, WHOOPMAIMOHHON
0€30aCHOCTH JTUYHOCTH.

OBjajieHie YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€fCTBHSIMHU
1) o6menmue:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, dAKTUBHO Yy4aCTBOBATb B JHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY O6CY)I(,Z[8.CMOI>'I TEMBI (YMGHI/IC 3a/1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA npeﬂnaraeMoﬁ 3aa4i, YUYUTbIBATb MHTCPEChI U
COIJIaCOBaAHHOCTDB HO3PII.IPII>1 APYTruX y4aCTHUKOB JUAJIOTa UJIN ,I[I/ICKYCCI/II/I);

pacrio3HaBaTh HeBepOaJibHblE CpeACTBa OOIIEHUS, MOHMMAaTh 3HAUYEHUE COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYallui, yMETh CMAr4aTh KOH(DIUKTHI U
BECTH IEPErOBOPHI;

BIIQJICTh PA3IMYHBIMH CITIOCOOAMH OOINCHUS W B3aMMOJCHCTBHSI, MOHUMATh HAMEPCHHUS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH dopme
(GhOopMyIMpPOBATh CBOU BO3PAKEHHUS;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHsI C HCIOJb30BAaHHEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs AeATeIbHOCTh:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIECTBA KOMAaHAHON U MHIUBHUYaIbHON pabOTHI MpH
pelieHny OMoJ0Trn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PeLLICHUH y4eOHOM 3ajauu;

BBI6I/IpaTB TCMATUKY U MCTOJbI COBMCCTHBIX JIeNCTBUI C y‘{éTOM O6H_II/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KI0T0 4JIeHa KOJIJICKTHBA,

MPUHUMATh IEJIU COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBHUH, pPaCHpeleNiaTh POJIM C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4YeCTBO CBOETO BKJIA/la M KAXKI0TO YYaCTHUKA KOMaH bl B OOIIHUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHUBATH UJACHU C MO3WIKWH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYILICCTBIIATE MO3UTHBHOC CTPATCTHUYCCKOEC IIOBCACHHWC B Pa3jIMYHBIX CUTyalUsIX,
IMPOSABJIATE TBOPUYECTBO U B006pa}KeHI/Ie, OBITh WHUIUATUBHBIM.

Ogy1ajeHNe YHMBEPCAJIBHBIMH Pery/JisiTHBHBIMU /1efiCTBUAMM:
1) camoopranmu3anus:

HCIIOIL30BaTh OMOJIOTMYECKHE 3HAHUS JJIs1  BBIABJIICHHUA HpO6J'ICM N HUX PCIICHHSA B
KHN3HCHHBIX U y‘-ICGHBIX CUTYyaluAX;

BEIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYIKAaX 0 OTHOIIEHHUIO K >KMBOW NPHUPOJAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKpYKaroIlHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh TTO3HABATEIBHYIO JEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIBHOW JESTEIBHOCTH U

JKU3HCHHBIX CUTYAIUIX;

CaMOCTOSITEJIHO COCTAaBJISITh IUIAH PELIeHUs IPOOIEMbI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacipsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHPOBATh €To, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HBIX
00J1acTAX 3HAHUI, OCTOSIHHO MOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTL KOPPCKTUBLI B ACATCIIBHOCTL, OLICHHUBATDH
COOTBCTCTBUC PCIYJIILTATOB LCIISAM;

BJIaACTh HaBbIKAMH IM03HABATEIbLHOMI pC(I)J'ICKCI/II/I KaK OCO3HaHHUA COBCPIIACMBbIX ﬂeﬁCTBHﬁ
N MBICIIUTEIIbHBIX IMTPOLECCOB, UX PE3YJIIBTATOB U OCHOBaHHfI, HUCIIOJIB30BaTh HpI/IéMI)I pe(l)J'IeKCI/II/I
JJId OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHUA;

YMETh OLICHUBATHL PUCKU U CBOCBPCMCHHO NPUHUMATH PCIICHUS 110 UX CHUKCHUIO,

NMPUHUMATh MOTHBBI U apTYMCHTBI IPYTUX NpHU aHAJIU3C PE3YJIbTATOB ACATCIBHOCTH,



3) npuHsATHE Cedsl H APYTHX:

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OLINOKY;

Pa3BHUBATH CI0COOHOCTh MOHUMATh MUDP C MO3ULUU APYT'OTro YCIOBCKA.

NPEAMETHBIE PE3YJIBTATBI

IIpenmetHsie pe3ynabTaThl ocBoeHus nporpammbl COO o Ouonoruu Ha 0a30BOM YpOBHE
BKJTIOYAIOT CHeIU(pUUecKue sl yaeOHOoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CITOCOOBI JeUCTBHIA o OCBOCHHUIO, UHTEPIIPETAINN
U TIpe00pa30BaHUIO 3HAHUHN, BUJIBI JESTEIHLHOCTH I10 TOJYYEHHIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAHUH B PA3MUYHBIX y4EOHBIX CUTYalMsX, a TaKKe B PEAIbHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ Owmosiorueil. B mporpaMme mpenMeTHbIEe pe3yabTaThl MPEACTABICHBI 1O T0JaM
oOyueHusl.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHUs yudeOHoro mpenmera «buonorus» ¢ 10
KJlacce TOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U pOJIK OMOJIOTMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs AKU3HEHHBIX 33/1a4;

YMEHHE PaCKPBIBATh COJEpKaHUE OMOJOTUIECKIX TEPMUHOB M TIOHATUMN: KU3Hb, KJIETKA,
opraHu3M, Mera0omu3M (0OMEH BEmIeCTB W  NPEBpAIllEHHE DHEPTrUu), TOMEOoCTa3
(camoperynsiiusi), YpOBHEBas  OpTraHM3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKIHsi ), HacIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHE,

yMEHHE H3Jaratb OWOJIOTHYECKUE TeopuHu (KIETOYHasi, XpOMOCOMHAs, MYTAal[MOHHas,
LHEHTpajbHas JorMa MOJIEKYyJIsipHOM Ouonorun), 3akoHbl (I'. Menapens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPaX MHOTOOOpa3us U MPOUCXOXKICHHS KYJIbTYpHBIX pacTeHuil H.
U. BaBuiosa), onpenensTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUEC BJIaJI€Th MCTOAAMU HAYYHOT'O ITO3HAHUA B OMOJIOTUH: Ha6J'IIOJIeHI/Ie Hn OIMHUCAHUC
JKHUBBIX CHUCTCM, IIPOLCCCOB U HBHGHHﬁ, opraHusalnusa u MpPOBCACHUC OMOJOTHYECKOT0
OKCIICPUMCHTA, BBIABMIKCHHUC THUIIOTE3bI, BBLIABJICHHUC 3aBUCHUMOCTH MCKAY MHCCICAYCMbIMHA
BCIIMYHUHAMU, 00BSICHEHHE MOJIYYCHHBIX PC3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHEC J1€J1aTh BbIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,



YMEHHUE BBIICTATHh CYNICCTBEHHBIC NMPH3HAKH BUPYCOB, KJIETOK MPOKAPHOT U JYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHHU3MOB, OCOOCHHOCTH ITPOIECCOB: OOMEHA BEIECTB U
MPEBpAICHHS] YHEPTUH B KJIETKE, (POTOCHHTE3a, TUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOKCHUS, HHIUBUIYAILHOTO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMCHHC IMPUMCHATDH IMOJYYCHHBIC 3HAHUA IJIA O6’b$ICHeHI/ISI 6I/IOHOFI/I'-ICCKI/IX IIpOLECCOB U
SIBIICHUM, JIJISI IPUHSITHS IPAKTUICCKUX PEIICHUH B TOBCETHEBHOMN KU3HHU C IIETIbI0 00CCIICYCHUS
0€301acCHOCTH CBOEr0 3[0POBbSI W 3JI0POBbsl OKPYKAIOIIMX JIIOJCH, COOJIIOJCHUS HOPM
IPaMOTHOTO TIOBEJICHHUSI B OKPYXAWIIEH NPUPOMHON cpene, MOHMMaHUue HeO0OXOIMMOCTH
UCITIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOI;'I 6I/IOHOFI/II/I 1 OMOTEXHOJIOTHUH JJI1 palijuOHaJIbHOT'O
NPUPOIOTIOIB30BAHNUS;

YMCHHEC DpCeIIaTh JJIIEMCHTAPHBIC TI'CHCTUYCCKUC 3ala4d Ha MOHO- U ,Z[I/IFI/I6pI/II[HOC
CKpCIIMBAaHUEC, CUCIINICHHOC HACJICAOBAHUC, COCTABIIATH CXEMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHuA
AJI IIPEACKA3aHuA HACIICAOBaHUA ITPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH Ja00OpaTOPHBIC U MPAKTUYECKHE PAOOThI, COONIOIATh NPaBUiIa TPH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb U HHTEPIPETUPOBATH MH(POPMAIUIO OHUOJIOTHMYECKOTO
COJIEpXKaHUsl, BKJIIOYAIOINIYIO TICEBJOHAYYHbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHMKOB (CpEeACTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Co37aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE cOO0OIeHus, 00001Ias
OMOJOTHYECKYI0 HH(POpPMAIIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TPAMOTHO HCHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl OCBOCHMsI yueOHoro mpeamera «buomorusi» ¢ 11
Kacce JOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OMOJOTMHM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pACKPBIBATh COJCpKaHWE OWOJOTUYECKHX TEPMHUHOB W TOHATHI: BUI,
nomynsitivsi,  TeHOQOHI,  SBONIONMS,  ABWXKYIIME  Ccwibl  ((akTopbl)  HBOJIOLMH,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, SKOJIOTHYECKHE (DAKTOPBI, IKOCHUCTEMA,
NPOAYIICHTBI, KOHCYMEHTBI, pEAYICHTHI, IeNH NHUTAHUS, DOKOJOTHYECKas MNUpaMuja,
6uoreoreHo3, onochepa;

yMEHHE Wu3jiaraTb OuoJOrMueckue Teopun (dBomonuoHHas teopus Y. JapBuHa,
CHUHTETHYECKash TE€OpHUsl HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bapa, yepenoBaHus INIaBHbIX HampasiieHu# U nyred sBomonuu A. H. CeBepriosa, yueHus o
6uochepe B. U. BepHazickoro), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;



YMCHHUEC BJIaJCTh MCTOAAMU HAYYHOT'O ITO3HAHUA B OHOJIOTUH: Ha6J'IIOI[eHI/Ie N OIMHUCAHUC
KHBBIX CHUCTEM, IPOHCCCOB H HBHGHHﬁ, opraHusanydsa W IPOBCIACHUC OMOJIOrTYECKOr0
SKCIICPUMCHTA, BBIABHUKXCHUC THUIIOTE3bI, BbIABJICHUC 3daBUCHUMOCTU MCIKAY HUCCIICAYCMbIMU
BCJIIMYUHAMU, 00BsICHEHHE IMOJIYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAaYYHBIX HOHHTHﬁ,
T€OpI/II71 1 3aKOHOB, YMCHHEC [1€JIaTh BbIBOJbI HA OCHOBAHHWHU ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC MPHU3HAKH CTPOCHHUS OWOJIIOTUYECKUX OOBEKTOB:
BHUJIOB, MOMYJISAIMHA, MPOIYIICHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIICHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEJCTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOrO0  OTOOpa,
BU1000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JICUCTBHS IKOJOTMYECKUX (DAaKTOPOB Ha
OpraHu3Mbl, IIEPEHOCA BEIECTB U MMOTOKA SHEPIHH B IKOCHCTEMAX, aHTPOIIOTCHHBIX W3MEHCHHN
B 9KOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOrCOXMMHYECKUX ILHKIOB B
ounocdepe;

YMEHHE MPUMEHSITH MTOJIyYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJIIOTUYECKUX MTPOIIECCOB U
SBIICHUH, 7151 IPUHATHS MPAKTUYECKUX PELICHUI B OBCEHEBHOM KU3HU C 1IEJIbI0 00eCIIeUeHUs
0€30IMIaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPY)KAIOIIMX JIIOJIEH, COONIONEHHUST HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKAloIled MNPUPOAHON cpele, MOHUMaHWe HEO0OXOIUMOCTH
HCIIOJI30BaAHUS JIOCTHKCHU I COBPEMEHHOM Ouosorun TUTST panMoOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMCHHC pCUIATh JJICMCHTAPHBIC OMOJIOTUYECKHE 3a/la4ud, COCTaBJIATb CXCMbI IICPCHOCA
BCHICCTB U OHCPIMH B 9KOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ);

YMEHHE BBINOJHATH JJAOOpaTOpHBIE U MPAaKTHYECKHE PadOThI, COOIIOAATh MpaBHia IPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh M HHTEPIPETHPOBATh MH(OpPMALNIO OHMOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHbIX HCTOYHUKOB (CpejacTBa
MaccoBOM HMH(pOpMallMK, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), paccMaTpuBaTh TII00AIbHBIE
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HILIHUIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIE TMCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HH(POPMAIIMI0 W3 HECKOJBKMX HMCTOYHHUKOB, TPAMOTHO WCIIOJIh30BaTh
NOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HammeHoBaHMe pa3/IelIOB M TEM MPOTPAMMBbI KonmyectBo yacoB OnexTpoHHbIe (1I(POBBIE) 00pa3oBaTEIBHBIC
n/n Bcero KoHntposnbnsie [IpakTueckue pecypcesl
paboTHI paboThl
1 Buonorus kak Hayka 2 0.5 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbl U UX OpraHu3anus 1 Bu6muoteka [JOK
https://m.edsoo.ru/7f41c292
3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bu6muoteka [JOK
https://m.edsoo.ru/7f41c292
4 KusnenesaTeIbHOCTh KICTKU 6 bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasmHOXeHHe U MHANBUIYaIbHOE Pa3BUTHE 5 1 bu6nmorexa LIOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
6 HaciencrBeHHOCTS U N3MEHYHUBOCTH 8 15 bu6nmorexa LIOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 Pe3epBHOE Bpems 1 bubmuoteka [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME
11 KJIACC
Ne HaumeHnoBaHue pa3zienoB U TeM KonnyectBo yacoB OnexTpoHHbIe (1M poBbIe) 0Opa3oBaTEIbHbIE
m/m MPOTPaMMBI Bcero KonTposbhbie [IpakTnueckue pecypceel
paloThI palboThI
1 DBOITIOIIMOHHAST OMOJIOTHS 9 1 bubmmoreka [{TOK https://m.edsoo.ru/7f41lcc74
2 Bo3HukHOBEeHHE U pa3BUTHE KU3HHU HA 9 0.5 bubnmoreka LIOK https://m.edsoo.ru/7f41cc74
3emuie
3 OpraHu3Mbl 1 OKpYy’Karolias cpeaa 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
4 Co001ecTBa 1 SKOJIOTHYECKUE 9 bubnuoreka IIOK https://m.edsoo.ru/7f41lcc74
CHCTEMBI
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5 | PesepBHOE Bpems 2 Bu6nunoreka LIOK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
I[TPOTPAMME
MNOYPOYHOE INIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnyecTBo yacos [Hara DNEeKTpOHHBIE UPPOBBIE
n/m Bcero | Konrponbubie | Ilpaktuueckue | H3y4eHHs o0pa3oBaTenbHbIE PECYPChI
paboThI paboThI
1 buonorus B cucreme Hayk 1 bubmumoreka [IOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo 1l TO3HAHUS KUBOW TTPUPOJIBI. 1 0.5 bu6mmoreka [IOK
[Mpaktuyeckas pabora Ne 1 «Mcnonb3oBanue https://m.edso0.ru/863e6122
pa3IMYHBIX METOJIOB MPU U3yUYECHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonoruueckue CUCTEMBI, MPOIIECCHI U UX 1 bubnunoreka [JOK
U3y4YCHUE https://m.edso00.ru/863e6564
4 XUMHUUYECKU cocTaB KJIeTKU. Boja u MuHepanbHbIe 1 bu6mmoreka [IOK
COJIH https://m.edso0.ru/863e674e
5 benku. Coctas u crpoeHue GeKoB 1 bubnuoreka [IOK
https://m.edso00.ru/863e6b72
6 depMeHThI — OMOJIOTHYECKHE KaTallu3aTOPhl. 1 0.5 bubnuoreka [IOK
JlabopatopHnast pabota Ne 1 «M3ydenue https://m.edso0.ru/863e6b72
KaTaJIMTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha
prMepe aMHJIa3bl WK KaTasla3bl)»
7 VYraeBopl. JIunuas 1 bubmuorexa [JOK
https://m.eds00.ru/863e6870
8 Hyxnennoseie kucnotsl. ATO 1 bubnuoreka [IOK
https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeTo1pl n3ydeHus kKieTku. Kierounas 1 bubnnorexka [JOK
TEOPHsI https://m.edso0.ru/863e6e88
10 | Kirerka xax 1iejiocTHas KUBas cucreMa 1
11 | CtpoeHue 2yKapuoTUYECKOM KIIETKH. 1 0.5 bubnnoreka [JOK
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JlaGopaTtopHnast pabota Ne 2 «M3yueHnue cTpoeHHs
KJIETOK PACTEHMM, KUBOTHBIX, TPUOOB U OaKTepuit
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax
U MX ONTUCAHUE

https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

12 | OOMeH BeniecTB Wik MeTad0IN3M bu6mmoreka [IOK
https://m.edso0.ru/863e766¢
13 | ®oTocunTe3. XeMOCHHTE3 bu6mmoreka [IOK
https://m.edso00.ru/863e7c98
14 | DHepreTuueckuii oOMeH bubmuorexa [JOK
https://m.edso0.ru/863e7aae
15 | J)KusHeHHBIH HUKII KIETKU. [[ejeHre KICTKH. 0.5 bubmunorexa [JOK
Muro3. Jlabopatopnas padora Ne 3 «Habmoaenue https://m.edso0.ru/863e7dc4
MUTO32a B KJIIETKaX KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIIPETapaTax
16 | buocunTe3 Oenka. Peakmus MaTpUYHOTO CHHTE3a bu6mmoreka [IOK
https://m.edso00.ru/863e796e
17 | Tpancnsiuus — OnocunTe3 Oenka bubnnorexka [HJOK
https://m.edso0.ru/863e796e
18 | Heknerounsie (OPMbI )KU3HH — BHPYCHI bubnuorexa [JOK
https://m.edso0.ru/863e7540
19 | ®opmBbI pa3MHOKEHHS OPTaHU3MOB bubnnoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
20 | Meiio3 bu6nmoreka [JOK
https://m.edso0.ru/863e7f4a
21 | O6pa3oBaHUe U pa3BUTHE MOJIOBBIX KIETOK. 0.5 bubnmnoreka [JOK
OmnonotBopenue. JlaboparopHas padota Ne 4 https://m.edso00.ru/863e81b6
«M3yueHne cTpoeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
22 | UnguBuayanbHOE pa3BUTHE OPraHU3MOB bubnmoreka [JOK
https://m.edso0.ru/863e8436
23 | 'eneTnka — HayKa O HAaCJEJICTBEHHOCTU U bubmuoreka [IOK

NU3MCHYNBOCTH

https://m.eds00.ru/863e86f2
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24 | 3aKOHOMEpPHOCTH HaCJICIOBAaHUSI IPU3HAKOB. 1 bubmuorexa [JOK
MoOHOTHOPUIHOE CKPEIIMBAaHHE https://m.eds00.ru/863e8878
25 | JluruGpuaHoe cKpenBanue. 3aKOH HE3aBUCUMOTO 1 bu6mmoreka [IOK
HacJIeJOBaHHs IPU3HAKOB https://m.edso0.ru/863e89a4
26 | CueruieHHOE HACJIEIOBaHUE ITPU3HAKOB. 1 0.5 bu6mmoreka [IOK
JlabopatopHnast pabota Ne 5 «M3yuenue https://m.edso0.ru/863e8c60
pe3yJIbTaTOB MOHOTHOPUIHOTO M TUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX
MUKpOIpenapaTax»
27 | I'eneruka nona. HacnenoBanue npu3HaKoB, 1 bubmumoreka [IOK
CIIEIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
28 | U3menunBoCcTh. HeHacneacTBEHHAS H3MEHYMBOCTD. 1 0.5 bu6mmoreka [IOK
JlabopatopHas padota Ne 6. 3yueHue https://m.edso0.ru/863e8efe
MOIU(PUKAITMOHHOW U3MEHUYNBOCTH, TTOCTPOCHUE
BapUAIMOHHOTO PsiJia ¥ BAPHAITMOHHOM KPUBOW)
29 | HacnencreenHas m3MeHYHBOCTh. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabota Ne 7. «AHayu3 MyTanuil y 1po30Qp bl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
30 | I'eneruka yenoBeka 1 bubnmoreka [JOK
https://m.edso0.ru/863e8d78
31 | PesepBHEIi ypok. O00O0IICHHE TTO TEME 1
«HacnencTBeHHOCTh 1 NI3MEHUYHUBOCTh OPTaHU3MOB)
32 | Cenexnus Kak HayKa U MPOIECC 1 bubmmoreka [JOK
https://m.edso0.ru/863e9214
33 | MeTobl ¥ JOCTHKCHHMSI CEJICKITUU PACTEHUHN U 1 bubnuorexa [JOK
YKUBOTHBIX https://m.edso0.ru/863e9214
34 | buoTexHONOTH KaK OTPaciib MTPOU3BOJICTBA 1 bubnuorexa [JOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
Ne Tema ypoxka KonndaectBo uacos Jara DneKTpoHHBIE U(POBBIE
/T Bcero | Konrponbsubie | IlpakTuyeckue | M3ydeHUS 00pazoBaTebHBIE PECYPCHI
paboThI paboThI
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DBOJIIOIHS U METOJIBI €€ N3YUCHHS

bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e
https://m.eds00.ru/863e9570

2 VcTopus pa3BUTHs peACTaBIECHUI 00 3BOIIOLUN bubmmoreka [IOK
3 MUKpO3BOIIOIUS bu6mmoreka [IOK
https://m.edso00.ru/863e9cle
4 [Tonynsamms Kak 3JIeMEeHTapHas €AMHUIA BUJIA U 0.5 bu6mmoreka [IOK
spomonnn. Jlabopatophast padora Ne 1 «CpaBHeHue https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO)
5 JIBroKkytye cuibl (3NeMeHTapHbIe (PaKTOPhI) bubnmoreka [JOK
9BOJIOIUH https://m.edso0.ru/863e9da4
6 EcrecTBenHnsbIit 0TO00p 1 ero popMbl bubnuotexa [JOK
https://m.edso0.ru/863e9ed0
7 Pe3ynbrarhl 5BOMIOIUH: TPUCTIOCOOIEHHOCTD 0.5 bu6mmoreka [IOK
OpraHu3MOB U BU1000pa3oBanue. JlabopaTtopHas https://m.edso0.ru/863e9fde
pabota Ne 2 «Onrcanue npucrnoco0IeHHOCTH
opranusMa 1 €€ OTHOCHUTEILHOTO XapaKTepay
8 Hanpasnenus u mytu MakpO3BOJIIOLUU bubnnoreka [JOK
https://m.edso00.ru/863e9cle
9 HeoOpatuMocTs 3BOTIOIUHU
10 | Mcropwus »xu3Hu Ha 3eMiIe U METOMbI €€ N3yUeHHS
11 | I'unoTe3sl MPOUCXOKACHUS KU3HU Ha 3eMIIe bubnuoreka [IOK
https://m.edso0.ru/863ea5a6
12 | Pa3zButHe ®U3HU Ha 3eMIie [0 dpaM U Meproam bubnuorexa [IOK
https://m.edsoo.ru/863ea6be
13 | OcHOBHBIE ATAIBI SBOJIIOLUN PACTHTEIBHOTO U 0.5 bubnnoreka [JOK
XKHUBOTHOTO MHpa. [IpakTrueckas padora Ne 1 https://m.edsoo.ru/863ea8bc
«M3yueHne UCKOMaeMbIX OCTaTKOB PacTeHUH U
YKUBOTHBIX B KOJUTCKITHSIX)
14 | CoBpemeHHas cucTemMa OpraHu4ecKoro Mupa bubnnoreka [JOK
https://m.edsoo.ru/863ea48e
15 | DBosrorus YenoBeka (aHTPOIOTEHE3) bubnuorexa [JOK

https://m.edsoo.ru/863eac2c
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https://m.edsoo.ru/863e9fde
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

16

JBwxymme cuitbl (pakTopsl) aHTPOIIOTCHE3a

bu6mmoreka [JOK
https://m.edsoo0.ru/863ead44

17 | OcHOBHBIE CTaJINU SBOJIIOINH YEIOBEKA
18 | YenoBeueckue packl U MPUPOIHBIC aJaNITAIIH bubnmoreka [JOK
YyesoBeKa https://m.edso0.ru/863eaea2
19 | PesepBubiii ypok. O6001mIeHHE TIO TEME
«BO3HUKHOBEHHE U pa3BUTHUE KU3HU HA 3eMIIe)»
20 | Dkosorus KaKk HayKa
21 | Cpensl 0OMTaHUS M SKOJIOTHYECKHE (PaKTOPHI bu6mumorexa [IOK
https://m.edsoo.ru/863eafec
22 | Abuotnyeckue pakropsl. JlJabopaTopHas padbora Ne 0.5 bubmmoreka [IOK
3. «Mopdosaoruueckre 0COOEHHOCTH PACTEHUI U3 https://m.edsoo0.ru/863eb10e
pa3HBIX MecT oouTanus». JlabopaTopHas pabora Ne
4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJISyCa»
23 | buotnyeckue HakTopbI bubnunoreka [JOK
https://m.edso0.ru/863eb348
24 | DKONOTMYecKUe XapaKTePUCTUKU MOMYIISALINH. 0.5
[Tpaktuyeckas padora Ne 2 «[loxcuér mioTHOCTH
MOMYJISIIIMKA Pa3HbIX BUIOB PACTEHUI»
25 | CooOmiecTBa OpraHu3MOB — OHOIIEHO3 bubnuorexa [JOK
https://m.edsoo.ru/863eb46a
26 | DKOJIOTHYECKUE CHCTEMBI (IKOCHCTEMBI) bubnuotexa [JOK
https://m.edsoo.ru/863eb46a
27 | OcHOBHBIE ITOKA3aTEIN YIKOCUCTEMBI. bu6mmoreka [IOK
Okonornyeckue mupamuibl. CBONCTBA IKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccust
28 | IlpupoiHbIe HIKOCHCTEMBI
29 | AHTpPONIOreHHbIE YKOCUCTEMBI
30 | buocdepa — rirodanmpHas SKOCHCTEMa 3eMITH bubmmoreka [JOK
https://m.edsoo.ru/863ebb5e
31 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHoCchepsI bubnuorexa [JOK

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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

32 | YenoseuecTBO B Onochepe 3emin 1
33 | CocymiecTBOBaHHE MPUPOIBI M YETIOBEYCCTBA 1 bubnmoreka [JOK
https://m.edsoo.ru/863ebale
34 | PeszepBHeIil ypok. O6006menne Tembr «Coob1iecTsa 1
Y 9KOJIOTHYECKHE CUCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2.5



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

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

®IrBHY «NHCTUTYT cTpaTernn passnutus odbpasoBaHUs»



