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|. [TosgscHuTEILHASA 3aTUCKA

Pabouas nmporpamma yuebHoro npeamera (manee - PITVII) «buonorus» Ha 6a30BOM ypoBHE
st yaanuxcst 10-11 kmaccoB MAOY «JIumeii» r. YcuHcKa pa3paboTaHa B COOTBETCTBUU C TpeOo-
BaHusMH DeeparbHOro rocy1apcTBEHHOT0 00pa30BaTENIbHOTO CTAaHAAPTa CPETHEro 00IIero oopa-
30BaHMs, YTBEPKIACHHOTO MpukazoM MunoOpHayku Poccum ot 17.05.2012 Ne 413, denepanbHoit
00pa3oBaTeNbHON MPOTrPaMMOii CpEeAHEro O0IIero 00pa3oBaHMs, YTBEPKICHHOHN MpuKka3oM MHHU-
cTepcTBa npocBenieHus: Poccuiickoit deneparuu ot 18.05.2023 Ne 371 (3apeructpupoBano B Mu-
utocre Poccun 12.07.2023 Ne 74228), B cOOTBETCTBUU ¢ (heaepanbHO pabodeil mporpaMMon cpel-
Hero obmero oOpa3oBaHus npeamera «buonorusy, a Takke Ha OCHOBE XapaKTEPUCTUKH IJIAHUPY-
€MBIX pe3yJIbTaTOB AYXOBHO-HPABCTBEHHOI'O Pa3BUTHSI, BOCIIUTAHUS M COLUATN3AINHN 00YYarOINX-
csl, MpeACTaBIEHHBIX B eiepaibHON paboyeil mporpaMme BOCITUTAHUSI.

[TporpamMma 1o Omosiornu AaéT MPEACTaBICHHUE O IENsAX, 00 oO0mel cTpaTternu OOy4eHHUS,
BOCIHUTAHMS M Pa3BUTHs 00y4YaIOIIUXCS CPEeCTBAMU yueOHOro npeamera «buonorus», onpeaenser
00s13aTeNIbHOE TPEAMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesieieHnue 1Mo pasjesiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3yUCHHS yUeOHOr0 MaTepuaa ¢ yuéToM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTEIBHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
00y4aromxcs.

B nporpamme 1mo OMOJIOTHH TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM JITYHOCTHBIM,
METanpeIMETHBIM U TMPEIMETHBIM pe3ylibTaraM OOydeHHs B (OPMUPOBAHHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON JEATEIbHOCTH/YUeOHBIX ACUCTBUN O0YYarOIMXCs MO OCBOSHHIO COAEP-
KaHHs OMOJIOTMYECKOT0 00pa30BaHHUS.

B nporpamme no 6uonoruu (10—11 kmaccel, 0a30BbIi YPOBEHB) peain30BaH MPHUHIIUI TIPEEM-
CTBEHHOCTH B M3y4€HUU OWOIIOTHH, OIarogaps yeMmy B Hel MpOocMaTpUBaeTCs HANpPaBIEHHOCTH Ha
pa3BUTHE 3HAHWIA, CBS3aHHBIX C (POPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEH-
HOCTHBIX OPHEHTAlUH JUYHOCTHU, IKOJIOTHUECKOTO MBIIUICHHUS, IPEACTABIECHUI 0 310pOBOM 00pasze
KU3HHU U OEpEKHBIM OTHOIIIEHHEM K OKpYXKaromei mpupoaHoii cpene. [loaromy Hapsiay ¢ u3ydeHu-
€M 00IeONOIOTHYECKIX TEOPHi, a Takke 3HAHUN O CTPOCHUHU >KMBBIX CHCTEM Pa3HOTO paHra u
CYIIHOCTH OCHOBHBIX IPOTEKAIONINX B HUX MPOIIECCOB B MPOTrpaMMe 10 OMOJIOTHHU y/IEIEHO BHUMA-
HUE HUCTIOH30BAHHIO MOJYYCHHBIX 3HAaHUW B MOBCEAHEBHOMN JKU3HH JUIS PEIICHUS MPUKIAJIHBIX 3a-
Ja4, B TOM 4YHCIE: NpO(UIAKTHUKKA HACIEACTBEHHBIX 3a00JIEBaHMM YENOBEKa, MEIUKO-
TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS 3KOJIOIMYECKH 11EJIeCO00pa3HOro MOBEACHUS B
OKpYJKaromiel MpHUPOJHON Cpefle, aHaIn3a BIUSHHS XO3SHCTBEHHOW NESATEIHHOCTH YENOBEKa Ha
COCTOSIHME TPUPOAHBIX M HCKYCCTBEHHBIX DJKOCHUCTEM. YCHUJICHHE BHHMAaHHUS K TMPUKIAJTHON
HaIPaBJICHHOCTH Y4eOHOTO mpenmera «bromorus mpoIuKTOBaHO HEOOXOAUMOCTEI0 00ECTIeYCHUS
YCIOBUM 71l pEHICHUs] OJHOM M3 aKTYaIbHBIX 33]1a4 IIKOJBHOTO OHMOJIOTMYECKOTO O0pa30BaHUS,
KOTOpas mpeamnonaraeT (GOpMUPOBAHUE Y O0YJAIONTUXCS CIIOCOOHOCTH aJalTHPOBATLCS K U3MEHe-
HUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeHero oouiero oopazoBanus 3aHUMaeT BakHoe MecTo. OHa obecrie-
guBaeT GopMHUpPOBaHUE Y OOYJAIOIIMXCS MPEJCTaBICHUN O HAyYHOW KapTHHE MUpPA, PACIIUPSET U
0000IIaeT 3HaHUS O KHUBOU MPHUPOJIE, €€ OTIMIUTEIHHBIX IPU3HAKAX — YPOBHEBON OpraHU3alliU U
ABOJIIOIIMH, CO3/IaET YCIOBHSI JUIsl: MIO3HAHUS 3aKOHOB >KUBOUM MPUPOIBI, GOpMUPOBaHUs (YHKITHO-
HAJIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€30MacHOTO 00pa3a KU3HHU, YIKOJIOTHIECKOTO MBIII-
JIEHUS], [ICHHOCTHOTO OTHOIIICHUS K )KUBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OHOJIOTUS UMEET TaKKe ISl PEeIIeHUs] BOCIIUTATENbHBIX U Pa3BUBAOLIUX
3aja4 CpeaHero oomiero oopazoBaHus, counanu3anun oOyyaromuxcs. M3yuenue Ouonmoruu odec-
MeYUBaeT yCJIOBHsS AJi1 (POPMUPOBAHUS HHTEJUIEKTYAlIbHBIX, KOMMYHUKAIMOHHBIX U WH(pOpMaIu-
OHHBIX HaBBIKOB, ICTETUYECKOW KYIBTYPHI, CIOCOOCTBYET MHTETPALMA OMOJOTHUYECKUX 3HAHHMA C
MPEICTAaBICHUSIMU U3 JPYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U Teorpaduu.
HasBanHple MONOXKEHHS O MpeIHa3HAuYeHUU y4eOHOTo mpeamera «bHOJIOTUsS» COCTAaBHIN OCHOBY
JUI OIpe/ieIeHHsI TIOIXO0A0B K 0TOOPY U CTPYKTYPUPOBAHHIO €r0 COAEP KaHUS, IPEACTABICHHOTO B
porpamMme o 6HoJIoTHH.



Otb6op comepkanus yueOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOoCOOOpPa3HOTO MOJX0Aa, B COOTBETCTBUU C KOTOPHIM OOYyYaromiuecs TOJIKHBI
OCBOUTH 3HAaHUS W YMEHUS, 3HAYUMBIC JUUII (OPMUPOBAHUS OOLIEH KYyIbTYpHI, ONPEACISIONINE
a/IecKBaTHOE TOBEJICHUE YeJOBEeKa B OKPYXKAIOLIeH MPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCE-
JTHEBHOM >KM3HH M MPAKTUYECKON JesaTenbHocTh. Oco00e MECTO B 3TOM CUCTEME 3HAHUN 3aHUMAIOT
AJIEMEHTHI COJEpKaHUs, KOTOPBIE CIy:KaT OCHOBOW UIsi (POPMUPOBAHUS MPEJCTABICHUNH O COBpE-
MEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W IIEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTHU, CIOCOO-
CTBYIOILIMX TYMaHHU3AI[MH OMOJIOTUYECKOT0 00pa30BaHHUS.

CTpyKTypHpOBaHHE COJEpXKaHUs y4eOHOTO Marepuaia B IMPOrpaMMe IO OHOJIOTHU OCY-
HIECTBJICHO € YYETOM MPUOPUTETHOIO 3HAYEHMSI 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOMN
IIPUPO/IBI, O €€ YPOBHEBOM OpPraHM3alliy U IBOJIIOLMU. B COOTBETCTBUHU C 3TUM B CTPYKType yueO-
HOro mnpeamera «buonorus» BbIIEICHBI CIEAYIOIIME COJep)KaTelbHble JUHUM: «buoiorus kak
Hayka. Merosibl HayyHOro no3HaHus», «Kierka kak Ouosjoruueckas cucremayn, «OpraHu3zM Kak
Ouosorudeckasi cuctema», «Cucrtema U MHOrooopasue OpraHudeckoro Mupay, « IBONIOIUS KUBOI
MPUPOJIBIY, «IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb uzydenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJaJieHHE 00ydaro-
IIUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAILHON OpraHU3aIliu KUBBIX CHCTEM Pa3HOTO paHTa
npuoOpeTeHne YMEHHUI UCTIOIb30BaTh ATH 3HAHUS JIJISl TPAMOTHBIX JEHCTBHI B OTHOIIEHUU OOBEK-
TOB KUBOW MIPUPOIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TPOOIEM.

JlocTuxenue ey u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM ypoBHe obecrie-
YUBAETCS PEIICHUEM CIIEYIOIINX 3aau:

— OCBOEHHE O0YYaIOIIMMUCS CUCTEMbI 3HAHUI 0 OMOJIOTMYECKUX TEOPHUSX, YICHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBWIax, CIYXaIlIMX OCHOBOHM Il (pOpMHUpPOBaHUS IpE.-
CTaBJIEHUN O €CTECTBEHHO-HAyYHON KapTHMHE MHpA, O METOJIaX HAYYHOrO MO3HAHUs, CTpOe-
HUU, MHOTOOOpa3uu U 0OCOOEHHOCTSIX KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHM3allUH, BbIIA-
IOIUXCSI OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAHUSX B OMOJIOTHH;

- (¢opMupoBaHHEe y 00y4arOIIMXCs MO3HABATEIbHBIX, HHTEIIEKTYaJbHBIX U TBOPYECKUX CIIO-
coOHOCTEH B TIPOIECCE aHANIM3a IaHHBIX O MYTAX Pa3BUTHUS B OMOIOTUU HAYyYHBIX B3IIISAIOB,
WJIed ¥ TI0JIXO0/I0B K M3YUEHHUIO )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alINN;

— CTaHOBJIEHHE Y 00y4aroumxcs o01el KyabTyphl, QYHKINOHATIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHUU OOBSICHATh U OIICHUBATDH SIBJICHHUS OKPYXAIOIIETO0 MHUPA KUBOW MPHUPOJIBI HA OCHO-
BaHUU 3HAHUU U OMBITA, TOTYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

- (opMupoBaHHE y 00YYarOIIMXCS YMEHUN WILTIOCTPUPOBATh 3HAUEHHWE OMOJIOIMYECKHUX 3Ha-
HUW B IPAKTUYECKOM JIESITEIIbHOCTU YeJIOBEKa, Pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEX-
HOJIOTHH ¥ arpoOMOTEXHOJIOTHIA;

- BOCHHTaHUE YOSKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YETOBEKOM KHBOW MPUPOJIBI, HEOO-
XOJIMMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOMIOICHUS STUIECKUX HOPM TMPHU MPOBEICHUN
OMOJIOTMYECKHUX UCCIIEIOBAHUN;

— OCO3HaHHE LEHHOCTH OHOJOTMYECKUX 3HAHWM Il MOBBILIEHHS] YPOBHSI 3KOJIOTHYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

- TMPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUU B MOBCEIHEBHOM YKWU3HH JJIA OLICHKH II0-
CIIEZICTBUI CBOEH JESATENbHOCTH MO OTHOUICHUIO K OKPYXKAaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOII0ICHNE Mep PO IIIaKTHKH 3a00I€BaHU.

B cucreme cpennero obmiero odpasoBanus «buonorusy, nsydaemasi Ha 6a30BOM YpPOBHE, SIB-
nsieTcsi 00s3aTeabHbIM yUYeOHBIM MPEIMETOM, BXOJAIIUM B COCTaB IpenmMeTHoi obnactu «Ecte-
CTBEHHO-HAy4YHBIE MPEIMETHI».

[Iporpamma paccuntana Ha 00mIyI0 yueOHYIO Harpy3Ky B oobeme 68 wacos (B 10 u 11 kmac-
cax — o | gacy B Hezemnto, utoro 34 yaca 3a Kbl y4eOHBIH rox).

PITYII «buonorus» chopmupoBana ¢ y4ToM paboueil mporpaMMbl BOCIIUTAHHUS  IIIKOJIBI.
Peanuzanusi yuurenem BOCIHUTATENBHOIO MOTEHIMAA ypoka mo npeametry «buomorusy
MIpeIoiaraeT peleHue Cleayonux 3a1ay:



- YCTaHOBJICHHWE TOBEPHUTEIbHBIX OTHOUICHUH MEXKIy YUHTEIEM M €ro y4eHUKaMH, CIIOCO0-
CTBYIOIIMX MMO3UTUBHOMY BOCIIPHUATHIO YYalIUMHCS TpeOOBaHUI U MPOChO yduTessl, IPUBICYCHUIO
UX BHHUMaHUS K 00CY)XJIaeMOH Ha ypoKe MH(POPMALUHU, aKTUBU3AIMH UX [TO3HABATEIBHOM JeATeNb-
HOCTH;

- TOOY>KJICHHE IIKOJLHUKOB COOIOATh Ha YPOKE OOIICTIPUHSATHIE HOPMBI MTOBEICHUS, TIpa-
BHJIa OOIIEHUS CO CTAPIIMMH (YUUTEISIMH) U CBEPCTHUKAMHU (IIIKOJIbBHUKAMU ), IIPUHIIUATIBI YI4eOHOM
JMCLUUIUIMHBI ¥ CAMOOPTaHU3AINH;

- MPUBJICUCHNE BHUMAHUS IIKOJHLHUKOB K IIEHHOCTHOMY aCleKTy M3y4aeMbIX Ha YpOKax sB-
JICHUH, OpraHu3anus ux padoThl ¢ MOJy4aeMOW Ha YpPOKE COLMAIbHO 3HAUYMMOW MH(OpManuei,
WHUIMUPOBaHUE e 00CYK/IeHUsI, BHICKA3bIBAHUS YUALIMMUCS CBOETO MHEHUS IO €€ TOBOJY, BbIpa-
OOTKH CBOETO K HEll OTHOIIICHUS,

- HCIIOJIb30BAHME BOCHHUTATEIbHBIX BO3MOXKHOCTEH COJEp>KaHUsl y4eOHOro mpeaMmeTa yepes
JEMOHCTPAILMIO JIETSIM NPUMEPOB OTBETCTBEHHOTO, TPAKIAAHCKOTO MOBEJICHHS, MPOSBICHUS YEIO-
BEKOJIOOMS U JOOPOCEPACYHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB JJISl UYTEHUS, 33734
IUISL pELICHUs, IPOOJIEMHBIX CUTYAIMH [Tt 00CYXK/IEHUS B KJIacce;

- MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl ydaluxcs: HHTEIUIEKTYalbHbIE UTPBI,
BUKTOPWHBI, HACTOJIGHBIC WTPBI, POJEBBIE UTPHI, y4EOHBIC MPOEKTHI, CTUMYIHPYIONINX ITO3HABA-
TEIbHYI0 MOTHBAIUIO IKOJILHUKOB; TUCKYCCHM, KOTOPBIE TAI0T YYalIUMCsl BO3MOKHOCTh PUOOpe-
CTH OIBIT BEJICHHSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYIIIOBO pabOTHI MM pabOTHI B Mapax, KOTOPBIE
y4aT MIKOJbHUKOB KOMaHIHOM padoTe 1 B3aUMOJICHCTBUIO C APYTUMU JI€THMU;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOIETYP, KOTOPBIE IIOMOTAIOT MOIACPKAaTh MOTHBAIHIO JIETEH
K MOJIYYEHUIO 3HAHUU, HAJTQ)KUBAHUIO MO3UTHUBHBIX MEXINYHOCTHBIX OTHOILIEHUH B KJIacce, MOMO-
rafoT yCTAaHOBJICHHUIO JOOPOKEIATENBHOM aTMOC(hephl BO BpeMs ypOKa;

- UHUIMUPOBAHUE U TMOAJIEPKKA HCCIIENOBATENLCKON NEATEIbHOCTH HIKOJBHUKOB B paMKax
peanu3ai IMH HHIUBHIya bHBIX M TPYIIOBBIX WCCIIEAOBATELCKUX MPOEKTOB, YTO JAACT HIKOJIh-
HUKaM BO3MOXKHOCTb MPHUOOPECTH HABBIK CAMOCTOSATEIBHOIO PEIEHHUs] TEOPETUUECKON MPOOIEMBI,
HaBBIK TEHEPUPOBaHM M 0()OpMIICHUST COOCTBEHHBIX MW, HaBBIK YBAXKUTEIHHOTO OTHOIICHUS K
qyKUM UJesiM, O)OPMIICHHBIM B paboTax ApYTrUx MccienoBaTeleld, HaBbIK MyOJIUYHOTO BBICTYILIE-
HUS TIepe]l ayANTOpUe, apryMEHTHPOBAHUS M OTCTAaUBAHMS CBOCH TOUKU 3PCHHUS;

- TPOEKTUPOBAHHME CUTYallMd M COOBITUH, PAa3BUBAIOIIUX KYyIbTYpy MEPEKUBAHUN U 1IE€H-
HOCTHBIE OPUEHTALlUU PeOEHKA;

- opraHu3anus medcersa 3pyIUpOBaHHBIX 00yUYaIOIIKMXCSl HaJl UX HEYCIIEBAIOLUIMMH OJHOKIIAC-
CHHKaMH, Jarolee 00yJaroIUMCs COIMAIBHO 3HAYUMBIN OIBIT COTPYAHUYECTBA U B3aUMHOMU IIO-
MOIIIH;

- peanm3aisl BOCITUTATEIBHBIX BO3MOXXHOCTEH B Pa3iIMUHBIX BUJAX NEATEITHHOCTH 00ydYaro-
IIUXCSl CO CIIOBECHOM (3HAKOBOIT) OCHOBOI: BBIBO/IbI, pEILIEHHE TEKCTOBBIX KOJMYECTBEHHBIX U Ka-
YEeCTBEHHBIX 3a/1a4, BBHITIOJIHEHUE 3aJIaHUI 110 pa3rpaHUYEHUIO TOHSATHIA, aHAJTN3 MPOOJIEMHBIX CH-
Tyaluii;

- opra"uzanus s 0O0OyJaroIINXCsl CUTyallil KOHTPOJIS W OIICHKH, CAMOOIICHKH (KakK y4eo-
HBIX JOCTH)KCHUN OTMETKaMH, TaK U MOPAJIbHBIX, HDABCTBEHHBIX, TPaXIaHCKHUX MTOCTYIIKOB);

- (hopMupoBaHue y 00yUJaAIOMIMXCS IEHHOCTHBIX OPUEHTHUPOB C YUETOM BOCIIHTATEIBHBIX Oa-
30BbIX HalMOHANBHBIX 1leHHocTel (BHII), KynbTypHBIX pa3nuduii 00y4aronuxcs, MoJI0BO3PACTHBIX
Y MHIUBUIYAITbHBIX OCOOCHHOCTEH;

- opmMupoBaHue y 00y4YaIONIMXCs TPAKIAHCKON MO3UILIUMH, CIIOCOOHOCTH K TPYAY B YCIOBHSIX
COBPEMEHHOT'0 MUPA;

- MOJICTTUPOBAHME HA YPOKE CUTYAIMH JJIs BEIOOpa MOCTYIKa 00yJaronmmMces (TeKCThl, HH(O-
rpaduka, BUI€0 U JIp.);

- CO3/IaHUE JOBEPHUTEIHHOTO IICUXO0JIOIMYECKOT0 KIIMMaTa B KJIaCcCe BO BpPEMsI YpOKa.



1. Conep:xxanue yueoHoro npeamera «bnonorus»
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOLECTBEHHBIMU, TEXHUYECKUMHU U JIPYTMMHU €cTe-
CTBEHHBIMU HayKaMu, GUIOCOPHEH, ITHKOM, ICTETUKON 1 IpaBoM. Ponb Ouonoruu B ¢popmupoBa-
HUM COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cucrema OMOJIOTMYECKUX HayK.

Metoabl TO3HAHUS XKUBOW MPHPOJBI (HAOIIOJCHHUE, SKCIEPUMEHT, ONMHMCAaHHE, U3MEPEHHE,
KJaccu(uKanus, MOAEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuie! u cxeMbl: «MeTo1bl TO3HAHUS )KUBON IPUPOJIBIY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[IpaxTuueckas padora Ne 1. «cnonb3oBaHue pa3IUYHBIX METO/IOB IPU U3YyYEHUH OMOJIOTH-
YECKUX 00BEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

JXussle cucreMsl (OMOCUCTEMBI) KaK IPeAMET U3ydeHus ouonorun. OTiIndne KHUBBIX CUCTEM
OT HEOPTAHUYECKOU NMPUPOJIBI.

CpoiicTBa O6uocHucTeM U UX pa3HOOOpa3ve. YPOBHU OpraHu3alMd OMOCHCTEM: MOJIEKYJISp-
HBI, KJICTOYHBIN, TKAHEBBIN, OPTaHU3MCHHBIHN, MOMYJISIIMOHHO-BUIOBON, YKOCHCTEMHBIN (OHnoreo-
LIEHOTUYECKUH ), OMOoCchepHBIH.

JdemoHcTpaumnu:

Tabnuupl u cxembl: «OCHOBHBIE NMPU3HAKHU JKU3HNY», «YPOBHHM OpraHM3allly *KHBOW MPUPO-
TIBD».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVWMHUYECKUHI COCTaB KJIETKU. XMUMHYECKHE IEMEHTBI: MAKPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepikanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHUHOKUCIOTE — MOHOMEpHI OenkoB. HezameHnMsble u
3aMEHUMbIE AMUHOKHCIOThl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYpPbI O€IKOBON MOJIEKYIIBI
(mepBrUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUUYECKHE CBONCTBA OEIKOB.
buonornyeckue pyHKINU OEIKOB.

depMeHTHl — Onosiorndeckue Karamuzatopbl. CTpoeHne QepMeHTa: aKTUBHBIN IIEHTP, CyO-
crpatHas cneuuduuHocTb. Kodepmentsl. Butamuupl. OTnuuns (epMEHTOB OT HEOPraHUYECKHUX
KaTaJn3aTopoB.

VYraeBoasl: MOHOcCaxapuIsl (TI0K03a, pubo3a M J1e30KCHUpuO03a), Aucaxapusl (caxaposa,
JIaKTO3a) U ToJMcaxapuabl (Kpaxmal, INIMKOTeH, LeIoo3a). buonornueckue QyHKIMHU YIiIeBO-
TIOB.

Jlununel: Tpurmuuepuabl, dochorunuabl, crepouabl. I'mapodunbHO-rHAPOPOOHBIE CBOM-
crBa. buonornueckue ¢pyHkuuu aunuaos. CpaBHEHUE YIIE€BOIOB, OSITKOB U JIMIIUIOB KaK UCTOYHU-
KOB SHEPTUHU.

Hyxneunnosbie xucnotel: JJHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEHMHOBBIX KHUCIIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[uTonorus — Hayka o kietke. Kiietounas teopust — npumMep B3auMOAeHCTBHS uieil 1 (pakToB
B HayYHOM ITO3HAHUU. METObI U3y4eHUs KICTKH.

Knerka kxak nemnoctHas xuBas cuctema. OOIIMEe NPU3HAKK KIETOK: 3aMKHYTas HapyxXHas
MeMOpana, moJiekyibl JIHK kak remernueckuii anmapar, cucteMa cuHTe3a 0emka.

Tumbl K1€TOK: dyKapHOTHUECKash U MpokapuoTHyeckas. OcoOEHHOCTH CTPOEHHUS MPOKAPHO-
Trueckor kineTku. Kierounas crenka Oaktepuit. CTpoeHHE dYKapUOTHYECKON KiIeTKH. OCHOBHBIE
OTJIMYUS PACTUTEIBbHOM, )KUBOTHON U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIE€TOYHAsl CTEHKA, IIMKOKAJIUKC, X QpyHkuuu. [lnaz-
MaTHyeckas MmeMOpaHa, e€ cBoiictBa M pyHkuuu. L{uronnazma u e€ opranounsl. OnHOMEMOpaHHBIC



opranouas! kinerku: JIIC, anmapat ['onabaxu, nu3zocoMsl. [1oayaBTOHOMHBIE OpraHOUIBI KIETKH:
MUTOXOHJIpUH, miactuabl. [Ipoucxoxxnenne MUTOXOHApUN W miuactud. Buasl miactun. Hemewm-
OpaHHbBIC OpPraHOMJIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTpP, LEHTPUOIHU, PECHUYKH, KTYTHKH.
@yHKIUK OPraHOMAOB KJIETKU. BKirroueHus.

Snpo — perynsTopHblid neHTp KieTku. CTpoeHue sijpa: saepHas 000J0YKa, KapHoIUIa3Ma,
XPOMATHH, APBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, x. YorcoHn, ®.
Kpuxk, M. Yunkunc, P. ®paukiaun, K. M. bap.

Huarpammsl: «Pacripenenenne XuMAYECKUX 3JIEMEHTOB B HEXXUBOW IIpUpoie», «Pacnpenene-
HUE XUMUYECKUX HJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuer u cxemsl: «llepuonnueckas TabnHIa XUMHUYECKUX DIIEMEHTOBY, «CTpOeHHE MoJie-
Kynbl Boab», «buocunres Oenkay», «Ctpoenue mMomnekyinsl O6enka», «Ctpoenue dpepmenta», «Hyk-
neuHosble kucaoTbl. JJHK», «Ctpoenue monexynsl AT®», «CTpoeHue 3yKapHuOTUYECKON KIETKHY,
«CTpocHME KUBOTHOM KIETKH», «CTPOCHHE PACTUTEIBHOU KIETKM», «CTpOEHHE NpOKapHOTHYE-
CKOM KJIETKH», «CTPOCHHE sI/Ipa KIETKU», «Y TIACBOABDY, «JIMIUIBI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYyIOBaHUE ISl IPOBEIeHUs HAOIIOCHHM, n3Me-
PEHMI1, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlaGoparopHas pabota Ne 1. «M3ydyeHune KaTaJIuTUUYECKONH aKTUBHOCTH (PEPMEHTOB (Ha IpH-
Mepe aMujIa3bl UM KaTalla3bl)».

JlabopaTtopHas padota Ne 2. «M3yueHue cTpoeHuUs! KJIETOK pACTEHUH, )KUBOTHBIX U OaKTepHid
I10J1 MUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelecTB, WM MeTa0oIu3M. AcCUMUIIAINS (TTACTHYECKUH OOMEH) U JTUCCUMUIISIUS
(3Hepreruyeckuii oOMeH) — IB€ CTOPOHBI €AMHOTO Ipolecca Metabonu3ma. Posib 3akoHOB coxpa-
HEHMsI BELIECTB ¥ SHEPTHM B IOHUMaHUU METa0oIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbd. Poib dhepmMeHTOB B 0OMEHE Be-
LIECTB U IIPEBPALLICHUY DHEPTUU B KIIETKE.

®orocunrte3. CperoBas U TeMHOBas (a3bl poTocuHTe3a. Peakuu portocunTesa. I dexTus-
HOCTh (poTocuHTE3a. 3HaueHHe (GOoTOCHMHTE3a AN KHU3HU Ha 3emie. BrnusHue ycnoBuil cpeasl Ha
(oTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHHEe XeMOCHHTEe3a JJIsl )KU3HU Ha 3eM-
ze.

DOHepreTudyeckuii oOMeH B KieTke. Paciiensenne BenecTs, BbIJCNEHHE U aKKyMYJIUPOBaHHE
SHEPTUM B KJETKE. DTalbl 3Hepreruyeckoro oomena. I'mukonus. bpoxxenue u ero Buabl. Kucio-
pPOJHOE OKHCIIEHUE, WIM KJIeTouHoe Abixanue. OkucnurensHoe dochopunupoBanue. IPPeKTHB-
HOCTb SHEPreTU4eCcKoro oOMeHa.

Peakniun matpuyHoro cunresa. ['enerndeckas unpopmanus u JJHK. Peanuszanus reneruye-
ckoil nHdopmanuu B kierke. ['eHeTnyeckuit ko M ero cBoiicTBa. TpaHCKpUIIUS — MaTPUYHBIN
cunre3 PHK. Tpancnauus — Ouocuntes 6enka. Dtanbl TpaHcasnuu. KoaupoBanue aMUHOKHUCIOT.
Ponb pubocom B GuocunTese Oernka.

Hexnerounslie ¢popmbl sxu3HU — BUPYCHL. McTtopust oTkpbiTHs BupycoB (. 1. MiBaHOBCKMIA).
OC0OEHHOCTH CTPOEHHUS M KW3HEHHOTO IHKJIa BUPYCOB. bakrepuodaru. bone3snu pacrenuid, xu-
BOTHBIX M YEJIOBEKA, BbI3bIBaeMble BUpycamMu. Bupyc ummyHonedunura yenoseka (BIY) — Bo30y-
mutens CIIla. O6paTHas TpaHCKpHUIIIKS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHe-
HUS BUPYCHBIX 3a00JIeBaHUI.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel mutanusy, «Metadoau3m», «MHUTOXOHAPHUI», « IHEPTETHUCCKUN
obMmen», «Xmopormaacty, «Dorocunredy, «Ctpoenne JIHK», «Ctpoenune m QpyHKIMOHMpPOBAHUE



rera», «CunTe3 Oenkay, «['eHeTHdeckuii Koa», «Bupyce», «baktepuodarn», «CTpoeHUE U KU3-
HeHHbId 1uki Bupyca CIIN/]a, 6akTepuodaray, «Permxkanus JJHK».

Oo6opynosanwue: moaenu-anmuukanuu «Y asoeane JJHK u tpanckpumnumsy, «buocunTe3 6e-
Kay», «CTpoeHue KIeTKn», Mmoaenb cTpykTypsl [JHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Kitetounsnii 1K1, WM KU3HEHHBIA MUK KiIeTku. MHTepdaza u muto3. [Ipomeccsl, npote-
Karorque B untepdase. Pemnmukamus — peakuus Matpuynoro cunreza JJHK. Ctpoenue xpomocom.
XPOMOCOMHBIN HA0Op — KapUOTHI. JUIIJIOWIHBIA W TalUIOWIHBI XPOMOCOMHBIE HAOOPBI. Xpoma-
Tubl. [luTONnornueckrie OCHOBBI pa3MHOXKEHHS U HHIUBUAYAIBHOIO Pa3BUTUSL OPIaHU3MOB.

Jenenne knetku — Muto3. Craaun muto3a. [Iponeccel, mpoucxoasdiue Ha pa3HbIX CTaAHIX
MHTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemMas rudesnb KJIETKH — allonTo3.

@opMbl pa3MHOKEHUS OpPraHU3MOB: Oecroioe U mojioBoe. Bupl 0ecrosioro pa3sMHOXKEHUS:
JielieHue HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE pa3-
MHOXk€eHUE. MICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYECHHE IS CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIMYHUS OT OECOIOrO.

Metios. Ctaguu meriosza. [Iporeccsl, mpoucxosime Ha cTaausax Menosa. [loBenenne xpomo-
coMm B Mero3e. Kpoccunrosep. buonornyeckuii cMbIC M 3HaYEHUE ME03a.

["ameTorenes — mporecc 00pa3oBaHuUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10I0BBIC JKene3bl: ce-
MEHHUKU U ssuuHuKH. OOpa3oBaHME U PA3BUTHE IMOJOBBIX KJIETOK — rameT (CrepMaro3ouf, sifie-
KJIETKa) — crepMaTorene3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SIMIIEKIETOK M CIIEPMAaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpPHOHAIBHOE pa3BUTHE (3MOpHUOreHe3). DTallbl
SMOPHOHAILHOTO PAa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPyJIsALUs, OpraHOreHes.
[TocTamMOpuoHanbHOE pazBuThe. TUIBI MOCTAIMOPHOHAIBLHOTO Pa3BUTHS: MIPSIMOE, HENMpPSIMOe (JIUYU-
HOYHOE). BriusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJICTBA.

Poct u pazButue pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaJHuH
pa3BUTHS.

JdemoncTpanum:

Tabmuupr 1 cxeMbl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «/[BOoilHOE OIIOJOTBOpPEHHE Y
LIBETKOBBIX PacTeHU», «BereraTuBHOE pa3MHOXKEHHE pacTeHU», «JleneHue kineTku OakTepuii»,
«CTpoeHHe TIOJIOBBIX KJIETOK», «CTpoeHue XpomocoMmbly, «Kierounsiii mukimy», «Permmukarus
JHK», «Muto3», «Menos», «IIpsMoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIIUTAIOLINX U
4yesoBeKkay», «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30uIbl MIEKOUTAIOMIETOy, «Sii-
LEKJIETKAa MIIEKONUTaronero», «KapnoknHe3 B KII€TKax KOpenIKa JyKa», MarHuTHas MOJEIb-
anmukaius «/lenenue kierkn», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGoparopHble U NpaKkTUYecKue padoThbl:

JIaGoparopnas pabora Ne 3. «HaOnronenue MuTo3a B KJIeTKax KOHUYMKA KOpEIIKa JyKa Ha Tro-
TOBBIX MUKpOIIpenapaTax».

JIaGoparophas pabota Ne 4. «/3ydyeHue CTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpe-
raparax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3Butus reHeTukd. Ponp nuronoruun u smopuoso-
T'MU B CTAaHOBJICHUM T'€HETHKHU. BKian poccHiCKUX M 3apyOeKHBIX YYEHBIX B pa3BUTHE I€HETUKU.
Meroapl TeHEeTHKH (THOPUIOIOTHYECKUN, ITUTOTEHETUYECKH, MOJEKYISIpHO-TeHeTHYecKuid). Oc-
HOBHBIE TEHETUYECKHUE MOHATUA. | eHeTHueckas CUMBOJIMKA, UCIOJb3yeMas B CXeMaX CKpEIlNBa-
HUU.

3aKOHOMEPHOCTH HacleI0BaHHUs MPU3HAKOB, ycTaHoBieHHbIE ['. Menaenem. Monorubpua-
HO€ CKpeLIMBaHUE. 3aKOH eAMHO-00pa3usi THOpHUIOB NepBoro nokosnenusd. [IpaBuino nomuHupoBa-



HUs. 3aKOH pacHIerieHus mpu3HakoB. ['umore3a unctotel rameT. [loHOE U HEMOJIHOE JOMHHUPO-
BaHUE.

JurubpuiHoe ckpelmyBaHue. 3aKOH HE3aBUCUMOr0 Hacjael0BaHus Npu3HaKkoB. [lutoreneru-
YeCKHUE OCHOBBI JUTHOPHUIHOTO CKpelMBaHMs. AHalu3upymollee ckpeuuBaHue. Mcnons3oBaHue
aHAJIM3HUPYIOIIEr0 CKPEIIMBaHUs ISl ONIPEIEIEHHsI TEHOTUIIA OCOOM.

CuerieHHoe HacnenoBanue npusHakoB. Pabora T. Moprana no cuerieHHOMY Haclie[oBa-
HUIO reHoB. HapylieHue crienieHus reHoB B pe3yJIbTaTe KpPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKre KapThl.

I'enernka nosa. XpoMOCOMHOE OIIPEIEIEHHE 110J1a. AYTOCOMBI U I10JIOBBIE XPOMOCOMBI. [ 0-
MOraMeTHbBIE U TeTeporaMeTHbIe OpraHnu3Mbl. HacnenoBanrue npu3HaKkoB, CLEIJICHHBIX C MTOJIOM.

N3menunBoCTh. BHpl N3MEHUMBOCTH: HEHACIIEACTBEHHAsI U HacleACTBEHHas. Poiib cpebl B
HEHACJIEJICTBEHHOW HM3MEHUYUBOCTH. XapaKTepUCTUKA MOAU(PUKAIMOHHONW M3MEeH4YMBOCTU. Bapua-
[IMOHHBINA psJ W BapuallMoHHas KpuBas. Hopma peaknuum npusHaka. KonudecTBeHHBIE W Kade-
CTBEHHbBIC IPU3HAKHU U UX HOpMa peakuuu. CBOHCTBa MOAN(PUKALMOHHON N3MEHYHBOCTH.

HacnencrBennasi, wium TE€HOTHIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHas W3MEHYHUBOCTD.
Meii03 1 MONOBOI Mporecc — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH. MyTallMOHHAs U3MEHYH-
BocTh. Kitaccugukanust MyTanuii: reHHble, XpOMOCOMHbBIE, T€HOMHbIE. HacToTa U NIPUYUHBI MyTa-
uuil. Myrarennsie akTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEICTBEHHOM M3MeHunBOCTH H.
N. BaBuiiosa.

BHesniepHast Haciae1ICTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoexa. OCHOBHbIE METO/bI TEHETUKHU YEJIOBEKA: T'€HEAJIO-
TUYECKUi, OJIM3HENOBbIM, IUTOTeHETUYECKH, OMOXUMUYECKHH, MONeKyIspHO-reHeTuueckuid. Co-
BPEMEHHOE OIpe/IeJIeHHEe TeHOTUIA: MOJHOI€HOMHOE CEKBEHHPOBAHME, T€HOTHUIMPOBAHUE, B TOM
yrcne ¢ nomoripio [111P-ananu3a. HacnencrBennsle 3a00eBanns 4enoBeKa: TeHHbIE 00Je3HH, 00-
JIE3HU C HAClI€ACTBEHHOMN MPEapacIioyoKEHHOCTbIO, XpOMOCOMHBIE Oosie3HH. COMaTHYECKHE U Te-
HepaTuBHbIe MyTanuu. CTBONOBbIE KIETKU. [IpUHIMIIBI 310pOoBOTrO 00pa3a >KW3HH, AUArHOCTUKH,
Npo(UIAKTUKA U JIEYEHHUS] TeHETUYeCKuX Oosie3Hel. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBAHHUE.
3HaueHue MEIUIIMHCKON TeHEeTUKH B MPEAOTBPAILICHUH U JIEYCHUH TeHEeTHYECKHUX 3a00JIeBaHmi Ue-
JIOBEKa.

JdemoncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecockuii, H. 1. BaBunos.

Talmuis! u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €0 [IUTOI€HETHYECKasi OCHOBa», «3a-
KOH pAacUIeIUICHUS U €r0 IMTOTeHEeTHYecKas OCHOBa», «3aKOH YUCTOTHI TaMeT», «JurubpuaHoe
ckpemrBanuey», «l{uTomornyeckue OCHOBBI AMTMOPUIHOTO CKpeluBaHusy», «Meio3y, «B3zaumo-
JIeCTBHE aJUIENBHBIX TeHOBY, «[ eHeTHYeCKre KapThl PACTCHUM, )KUBOTHBIX U YelIOBeKay, « eHeTu-
Ka Tosa», «3aKOHOMEPHOCTH HaclleZJOBaHUs, CLUEIUIEHHOTO ¢ mojom», «Kapuortumsl yenoBeka u
KHUBOTHBIX», «BUIbl M3MEeHUHBOCTHY, «Moau(uKalmoHHass U3MEHYUBOCTEY, «HacnenoBanue pe-
3yc-(akTopay, «I eHeTrka rpymni KpoBu», «MyTallMOHHAs N3MEHYHBOCTDY.

O6opynoBanue: MoAenu-anmInkanuu «MoHOTHOpUIHOE CKpelmuBanuey, «HemomHoe qoMu-
HUpoBaHuey, «lurudpunnoe ckpeuuBanuey, «llepekpéct XpoMocoM», MUKPOCKON U MHKpPOIpe-
napat «Jlpo3oduna» (Hopma, MmyTanuu (HOpMbI KPBIIILEB U OKpPAcKU Tena), repdapuii «['opox mo-
CEBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTopHas pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO W JUTHOPUIHOTO
CKpEIIMBaHUS Y IP030(UIIBI HA TOTOBBIX MUKPOTIpENapaTax.

JlabGopaTtopHas padota Ne 6. «M3ydenne Moau(pUKaIMOHHON N3MEHYMBOCTH, TTIOCTPOCHHUE Ba-
PHALIMOHHOTO PsIia U BAPUALIMOHHON KPUBOM.

JlaGopaTtopHas padota Ne 7. «AHanu3 myranuii y apo30¢uibl Ha TOTOBBIX MHUKpOIpenapa-
Tax».

[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekius Kak HayKa U MPOIECC. 3apoKICHHE celeKIuu U qomectukanus. Yuenue H. U. Ba-
BUJIOBA O LEHTpaX IMPOMCXOXAEHUS U MHOTrooOpa3us KyJabTYpHbIX pacTeHui. LIeHTpsl mponcxox-
JIEHUSI IOMAIlIHUX )KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIMK. MaccoBbIi U MHAMBUAYAJIBHBIA OTOOPHI B CEJIEKLIUU pac-
TeHUH 1 )kUBOTHBIX. OIIeHKa SKCTephepa. bim3kopoacTBeHHOE CKpelBaHue — MHOpuAUHT. Yncras
auHuA. CKpelBaHue YUCThIX JIMHUM. ['eTepo3uc, niamu rubpuanas cuna. HepoactBeHHoe ckpeniu-
BaHue — ayropuauar. Otaanéunas rubpuanzanus u e€ ycnexu. VIckyccTBeHHBI MyTareHes M Io-
JIy4EHUE MOIUILIONIOB. JJOCTHKEHUS CEIEKIIMNA PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust kak orpacib IPOU3BOJACTBA. |'€HHAs MHXKEHEpUs. DTambl CO3JaHUS PEKOM-
ounantHoW JIHK wm TpaHcrennbix opranu3moB. Kierounas wmHxkeHepus. KieTouHble KyJIbTYpBHI.
MUKpPOKIIOHAIBHOE pa3MHOKEHHE pacTeHUH. KIOHMpOBaHHME BBICOKOIPOLYKTHUBHBIX CEJIBCKOXO-
3SCTBEHHBIX OPraHU3MOB. DKOJIOTHYEeCKHE U dTHYecKue npobiaembl. [MO — reneTuuecku Moau-
(buIMpOBaHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabnuuel u cxemsl: kKapTa «LleHTpbI TPOUCXOXKAECHUS U MHOrooOpa3us KyJIbTYPHBIX pacTe-
Huit», «lloposibl TOMaIIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHU», «OTaanéHHas rudpuam-
3anus», «Pabotel akagemuka M. ®. MBanoBay, «llomummongusy, «OO0BEKTH OHOTEXHOJIOTUMY,
«KneTtouyHsle KyJIbTYpsl U KIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

Ob6opynoBaHue: MyJISKH IIOJIOB M KOPHEIJIONOB AUKUX (JOPM U KyJIbTYpHBIX COPTOB pacre-
Hul, repbapuii «CenbCKoX03siCTBEHHbBIE PACTEHUS.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M IOCTHXKEHHUS CEJIEKIIUU PACTEHUMN U )KUBOTHBIX (Ha CEJeK-
LIUOHHYIO CTAaHIUIO, IUVIEMEHHYIO (pepMy, COPTOUCHBITATENbHBIN YUaCTOK, B TEIUIMYHOE XO3SHCTBO,
1a00paTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAs OHOJIOTHS.

[IpeanochiIki BOSHUKHOBEHHUS YBOJIOIMOHHON TEOPUHU. DBOJIONMOHHAS TEOPUsI U €€ MECTO
B Ouosioruu. BrusiHue 5BOIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U JPYrUX HaYK.

CaunerenbcTBa 3BooLMU. [laneonTonornyeckue: mocaea0BaTeIbHOCTh MOSBICHUS BUJOB B
MAJICOHTOJIOTUYECKOH JieTonucH, nepexonHble GpopMel. broreorpadguueckue: cXoacTBO U pa3nuune
dayH u ¢10p MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOACTBA M Pa3IndMsi SMOPHOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX. Cpas-
HUTEJIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTMYHBIC, PYJUMEHTapHbIE OPTaHbl, aTaBU3MBI.
MonexkyasipHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa00-
JUYECKUX MyTel y BCEX OPraHHU3MOB.

OpomonmonHas Teopus Y. JlapeuHa. [Ipeanoceliku BOZHMKHOBEHUS JapBUHU3MA. [[BHXKy-
II1€ CUJIBI SBOJTIONMH BUI0B 10 [lapBHHY (M30BITOUHOE pa3MHOKEHHE ITPU OTPAaHUYEHHOCTH PeECyp-
COB, HeoNpeAeaEHHAas U3MEHUNBOCTh, 00ph0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

Muxkposomtonus. [Tonmynsanus kak equHUIA BU1a U 3BOJIOLUY.

JBmxymye cuibl (akTopbl) SBOMIOIUHN BUAOB B MpUpoae. MyTallmOHHBINA IPOLECC U KOM-
OMHATHBHAS U3MEHYMBOCTb. [lOoMyIsIIIMOHHBIE BOJIHBI U Apeiid reHoB. M30ms1us 1 Murpamus.

EctecTBenHbIit 0TOOp — HanpaBistomuid GpaxTop 3BomoUd. POPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BoJoLuH. [Ipumeps! mpucnocobaeHut y
OpraHu3MoB. ApoMop(O3bl U UAUO-aJANTALUH.

Bun u BunooOpaszosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BHI000pa3oBaHus: reorpadu-
4ECKOE, IKOJIOTHYECKOE.

MaxkposBosronust. PopMbl 3BONIONNHU: (pUeTHYECKas, TUBEPreHTHAs, KOHBEPIeHTHas, Ia-
pasutenbHas. HeoOpaTUMOCTb 9BOJIOLUH.



[IponcxoxaeHue oT HeCENMATN3UPOBaHHbBIX MIpeaKoB. IIporpeccupyromas cnenuanus3amnus.
AnanTuBHas paauanys.

JdeMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 2. I'ek-
keinb, @. Miomep, A. H. CeBeprios.

Tabnuup! u cxemsl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apobIlIi 03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl O0pbOBI 3a cymecTBoBaHuE», «ECTeCTBEeHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHoroodpasue nopoj *XUBOTHbIX», «llomynsauuuny, «Myra-
IIUOHHAs U3MEHYHBOCTB», «ApoMopdo3by, «Manoagantamuny, «O0mas aereHepanus», «JBuxy-
mue cuibl 3Bomonun», «Kapra-cxema mapuipyra nyrewectsus Y. lapsuna», «bopbba 3a cyme-
cTBoBaHUe», «[IprcrnocobieHHOCTh opranu3MoBy, «I'eorpadpuueckoe BUI000pazoBaHme», «IKOJIO-
IMYECKOe BUA000Pa30BaHUEY.

O6opynoBaHMe: KOJJIEKLHS HAaCEKOMBIX C Pa3jIMYHbIMM TUIIAMH OKpacKu, HabOp IUIOJO0B U
ceMsH, Koyuiekius «lIpumepsl 3allUTHBIX MPUCIIOCOOICHUN y >KUBOTHBIX», Mojenb «OCHOBHBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJeb «CTPOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapta Mupa, KojuieKuus «PopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX
U pacreHui», Mozenb anmukanus «llepekpéct xpomocom», BilaxkHble mnpenaparsl «Passurue
HacekoMoro», «Pa3Burtue IArymku», mMukponpenapar «po3zodpuna» (Hopma, Myrauuu (opmbl
KPBUIBEB U OKPACKHU TEJa).

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JIaGoparopHnas pabora Ne 2. «OnucaHue NpuUCocO0JIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIb-
HOTO XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHble TPECTABICHUS O 3apOKJIEHUM KU3HU. HayuHble runore3sl BO3ZHMKHOBEHHUS
KHU3HM Ha 3emJie: aOMOreHe3 U MaHclepMHs. XUMHUYEecKas 3BOMONNsA. AOHOTeHHBI CHHTE3 Opra-
HUYECKUX BEIIECTB M3 HEOPraHMYECKHX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BO-
mouuu. HavaneHble aTambl Ouonormdeckoid spomtonuu. [mnoteza PHK-mupa. dopmupoBanme
MEMOpaHHBIX CTPYKTYp U BOSHMKHOBEHME MPOTOKJIETKU. [lepBrie kineTku u ux sBontonuus. opmu-
pOBaHKME OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie mo spam u nepuogaM. Karapxeit. Apxeiickas ¥ mpoTepo30icKas
spsl. [laneo3oiickast spa u e€ nmepuojpl: KeMOPUHCKUNA, OpPAOBUKCKUMN, CHITYPUMCKHMA, TE€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iicKas 3pa U €€ epruoAbl: TPHACOBBIN, IOPCKUH, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajleOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepHucTrKa KIMMaTa U FeoJ0rH4ecKuX mpoueccoB. OCHOBHBIE 3Tallbl dBOIIOLUHN PacTH-
TEJIBHOTO M KUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHuil U KUBOTHBIX. [losiBIeHUE, pacliBeT U BbI-
MHUpaHHE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe 3BOOIMH. OCHOBHBIE CHUCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

DBoJIOIMS YenoBeKa. AHTPONOJIOTUS Kak HayKa. Pa3BuTue MpencTaBiIeHU O MPOUCXOXKIe-
HUU 4YeJI0BeKa. MeTonbl u3yueHus: anTponoreHesza. CxoIcTBa U pas3InyMsl YelIOBEeKa U KUBOTHBIX.
CucremaTHueckoe MOoJ0KEHUE YeIOBeKa.

JBmwxyue cuibl (hakropel) anTpororeHe3a. HacneacTBeHHass H3MEHYMBOCTh U €CTECTBEH-
HBII 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUN TPY/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaAMM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslil, Yemno-
BEK MNpaAMoxoaamuii, YenoBek HeaHaepTaibckui, YenoBek paszymHblil. Haxoaku HCKOMaembixX
OCTaTKOB, BpeMsl CYILIECTBOBaHMs, 00JAacTh pacHpOCTpaHEHUsi, 0ObEM TOJOBHOTO MO3ra, o0pa3
KU3HU, OPYIUSL.

YenoBeueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOUaHast (eBpasuiickas), HEerpo-
aBcTpayionHas (IKBAaTOpPHAIbHAS), MOHTOJOHUIHAS (a3UaTCKO-aMepUKaHCKasi). YepThl mpHUCcIocoo-



JIEHHOCTH TPEACTaBUTEICH YEeIOBEUECKUX pac K YCIOBUSAM CYIEeCTBOBaHMS. EAMHCTBO yenoBeue-
ckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapsuH.

Tabmuubl u cxembl: «Bo3nukHoBenne COJIHEUHON CHUCTEMBbD», «Pa3BUTHE OpPraHUYECKOTO
Mupa», «PacTutenpHas Kietkay, « X KuBoTtHas kietkay, «[Ipokapuotudeckas kietka», «CoBpeMeH-
Has CHUCTEMa OPraHUyYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIOBEKa U 4Ye-
JI0OBEKOOOpa3HbIX 00€3bsH», «OCHOBHBIE MECTa MAJIEOHTOJOTHYECKIX HAX0JOK MPEIKOB COBPEMEH-
HOTO 4YelIoBeKa», «JlpeBHeimue moan», «peBaue moam», «llepBbie coBpeMeHHbIe Ioan», «He-
JIOBEUECKUE PAChI».

Oo6opynoBanue: myinsixku «l[IpoucxoxaeHue denoBekay (OHOCTBI aBCTPAIONUTEKA, MUTEKAH-
TpOIla, HeaHAepTalblia, KPOMaHbOHIIA), CJIEMKH WJIA MU300pa’kKeHUs KAMEHHBIX OpPYIUM MEepBOOBIT-
HOTO dYellOBeKa (KaMHH-YOIIIEPhl, PyOmia, ckpeOiia), TeOXpOHOJIOTrHIecKass TabauIa, KOJIICKIUS
«DOpMBI COXPAaHHOCTH UCKOTIAEMbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKOMAeMbIX OCTATKOB PACTEHUN U KUBOTHBIX B
KOJUICKLIHSX ).

DKCKypcusi « IBOIOIHS OPraHUYECKOT0 MUpa Ha 3eMJie» (B €CTeCTBEHHO-HAYYHBIN WUIIM Kpa-
€BEIUCCKUN My3eH).

Tema 3. Opranu3mbl 4 OKpPYKAKIIAS cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4dl U pa3/iebl SKOJIOTHH. MeTOoIbl SKOJOTUYECKUX UCCIIEOBAaHUM.
DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOMTaHUsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAS, MOYBEHHAs, BHYTPHOPTaHU3-
MEHHasl.

Oxonoruueckue ¢pakrtopel. Kimaccudukamus 3Kon0rudeckux (HakTopoB: aOMOTHUECKHE, O1O-
TUYECKUE U aHTPOIOTeHHBIE. J[elicTBHE IKOIIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunotnueckue (akTopbl: CBET, TeMIepaTypa, BiaxkHocTb. DoTtonepuoausM. [Ipucnocobie-
HUS OPTAaHU3MOB K JIEUCTBHUIO abnoTH4Yeckux (hakTopoB. buonornueckrue puTMmel.

buotnueckue daktopsl. Buapsl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUIITHUYECTBO,
cumbuo3 u ero ¢dopmel. [lapasutusm, koomeparus, MyTyain3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaAYeHHEe OMOTHYECKUX B3aMMOJCUCTBUU I CY-
[IECTBOBAHHUS OPTaHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTHUECKUE XapaKTePUCTUKU Tomyisiui. OCHOBHBIC MOKA3aTENN MOMYJISIINU: YHCIICH-
HOCTb, IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLus. JIMHAMUKA YHUCIIEHHOCTHU T0-
MYJISIIAHA ¥ €€ peryJIsiusl.

JdemoHcTpanum:

[Moptpetsr: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabmuier u cxembl: kapta «lIpupoansie 30HBI 3emun», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«Dotonepuoauzmy, «llonmynsiun», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH TOMYJISIUA HH(PY30-
puu-tydenbkny, «[Iumesrbie nemnm.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlaboparopHas pabora Ne 3. «Mopdonoruueckue 0cOOEHHOCTH PAacTeHUH M3 Pa3HBIX MECT
oOUTaHHS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0miecTBa U IKOJOTHYECKHE CUCTEMBbI.

Coo01mecTBO opraHu3MoB — O6rorieH03. CTPYKTYphI OMOIIEH03a: BHI0BAsI, POCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dxonorndeckue cuctembl (dkocucreMsbl). [ToHsTHe 00 sKOcucTeMe u OuoreorieHo3e. DyHK-
LUOHAJIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopor Be-
IIECTB U MOTOK SHEPruu B 3KocucTeMe. Tpoduueckre (MULIEBbIE) YPOBHU 3KOocUCTeMBI. [IuiieBbie
renu u cet. OCHOBHBIE MOKA3aTeNld SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTUYECKUE MUpa-



MUJIbI: TIPOAYKIIUH, YUCIEHHOCTH, Onomacchl. CBOHCTBA IKOCUCTEM: YCTOWYMBOCTH, CAMOPETYIIsi-
uus, passutue. Cykieccus.

IIpupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€p M peK. DKOCHCTEMA XBOWHOIO WJIM HIMPOKO-
JUCTBEHHOTIO Jieca.

AHTpONIOTEHHBIE SKOCHCTEMBI. ATPO3IKOCHCTEMBI. Y pO03KOCHUCTEMBI. bronoruueckoe u Xo-
35IICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpasue kak (akrop ycToHuMBOCTH 3KOcucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnazackoro o 6uocdepe. ['panuipl, coctaB u cTpykrypa 6uocgepsl. XKupoe
BelecTBO  ero pyHKuu. Oco0eHHOCTH Onocdepsl Kak TI00aIbHONW 3KOCUCTEMBI. JJuHaMudecKkoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopoTh! BemecTB U OMOre0XMMHUYECKUE IUKIIbI AJIEMEHTOB (yriiepoa, a3ota). 30Hajb-
HOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Onocepe 3emnn. AHTponoreHHble u3MeHeHus B Ouocdepe. ['nmodanpHbIe
9KOJIOTMUYECKUE TIPOOIIEMBI.

CocymiectBoBanue npuposl U yenoBedecTBa. CoxpaHeHne OMopa3zHOOOpa3usi Kak OCHOBA
ycroiunBocTu Ouocdeprl. OCHOBA pallMOHAIBLHOTO YIIPaBIECHUS NPUPOJHBIMU pECYpcaMH U UX HUC-
noJib30BaHue. JloCTHKeHus: OMOJIOTHH U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Hoprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxembl: «llumeBsie nenu», «bruoIEeH03: cocTaB U CTPYKTypay», «I[Ipupoausie co-
obmiectBay, «llenu nuranusa», «Ikonoruueckas nupamuaa», «buocdepa u yenosek», «Ixocucre-
Ma IIUPOKOJIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOWHOTO jeca», «buonenos Bonoéma», «Arpoie-
HO3», «IIpuMepHBbIE aHTPONIOreHHBIE BO3ACUCTBUS Ha IPUPOAY», «BakHele NCTOYHUKH 3arpsi3-
HEHUS BO3/1yXa U IPYHTOBBIX Boa», «[louBa — BaxHeimas cocrasistomas 6uocheprn», «DakTopsl
nerpaganuu nousy, «llapHukoBbIf 3¢ dexT», «DakTopsl paguOaKTUBHOIO 3arps3HEHUs ouocde-
pBD», «O6mias cTpykTypa 6uocdeps», «Pacnpocrpanenue xu3Hu B Onocdepe», «O30HOBBINA 3KpaH
o6uocdepsi», «Kpyrosoport yriepona B ouochepe», «kKpyroBopot azora B Ipupoae».

ObopynoBanue: Mojenb-anuiMKanus «Tunuyasle OMOLEeHO3bl», Tepbapuil «PacturenbHble
cooOmiecTBay, Koyekuu «buoreHos», «BpenuTtenun BakHEHIINX CETbCKOXO3IWCTBEHHBIX KYIIb-
Typ», Tepbapuu U KOJJIEKLIUU PACTEHUH U KUBOTHBIX, IPUHAJJIEKAIINE K PA3HBIM SKOJIOTHYECKUM
rpymnmnam ogHoro Bujaa, Kpacnas kaura Poccuiickoit denepanyu, n3o0pakeHust OXpaHsIeMbIX BUI0B
pacTeHUH U KUBOTHBIX.

I11. Ilnanupyemble pe3yabTaThl 0CBOeHUs1 ydieOHoro npeamera «I'eorpadus»

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType NTMYHOCTHBIX pE3yJIbTATOB OCBOCHMS IpeaMera «buosorus» BBIIEIECHBI CIENY-
IOIHAE COCTABJISIFOIIME: OCO3HAHHME OOYJAIONTUMUCS POCCUMCKON TPaKIaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATENBHOCTA U CAMOOIPEAEIEHUI0, HATMYME MOTUBALIMU K
00y4eHHNIO OMOJIOTHH, TICJICHAPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEN U UCTOPHUECKUX TPAAMIIMNA Pa3BUTHS OMOIIOTUYECKOTO 3HAHMSI, TOTOBHOCTh
U CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJCTBOBAaThCS B CBOEH JEATEIBHOCTH II€HHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIITUMHU CUCTEME OMOJIOTUYECKOT0 00pa30BaHUs, HATMYHUE YKOJIO-
TUYECKOr0 PaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIENTU U CTPOUTH KU3HEHHBIE TUIaHBI.

JImuHOCTHBIC PE3yIbTaTbl OCBOCHHUA MPEAMCTA «buomorus JOCTUIal0OTCA B €IUHCTBC yqe6-
HOM M BOCIHTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHCKHUMH COLUO-
KYJIbTYPHBIMU, UCTOPUYCCKUMHU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATBIMHA B O6H.I€CTBC
MpaBWJIaMHd U HOPMaMHM MOBEACHUSI U CIOCOOCTBYIOT IpoIeccaM CaMOMO3HAaHMsI, CAMOBOCITUTAHUS
U CaMOPA3BUTHs, PA3BUTUS BHYTPCHHEH IO3ULUU JIMYHOCTH, IATPUOTU3MA, YBAXKCHUS K 3aKOHY U
MIPABOIOPSIIKY, YEJIOBEKY TpyAa M CTapuieMy MOKOJEHHIO, B3AUMHOTO YBa)KEHHUs, OEpPEeKHOT0 OT-



HOLICHUS K KYJIbTYPHOMY HACJIEAUIO U TPAIULUsAM MHOTIOHAlMOHAIBHOrO Hapoaa Poccuiickoit Pe-
Jepauuu, IpUpoJe U OKpYXkKaroUlel cpene.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS YyUeOHOTO IpeaMera «BHoIOorHs» JOIDKHBI OTpaXaTh Io-
TOBHOCTb M CIIOCOOHOCTh 00YyYaroIUXcs pyKOBOJACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3H-
[IUEH TMYHOCTH, CHCTEMOH [IEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOT-
BETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSM DPOCCHMCKOro OOILECTBa, pPACHIMPEHHUE >KU3HEHHOTO
OIIbITa U ONBITA JESITEIBHOCTH B IPOLIECCE peaInu3allii OCHOBHBIX HAIpaBJIEHUI BOCIUTATEIbHON
JESTEIIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kmaHCKOro BOCIUTAHMSA:

—  c(opMHUPOBAHHOCTh TPAKAAHCKOHN MO3UILUK 00Yy4YaroLerocs Kak aKTUBHOI'O M OTBETCTBEH-
HOTO YJIeHa POCCHICKOTO O0IIECTBa;

— OCO3HAHHE CBOMX KOHCTUTYL[MOHHBIX IIPAaB U OOSI3aHHOCTEH, YBa)KEHUE 3aKOHA U IIPABOIIO-
psaKa;

— TOTOBHOCTh K COBMECTHOH TBOPYECKOH NESATEIBHOCTH IPU CO3JAHUU Y4EOHBIX MPOEKTOB,
pemieHnH y4eOHBIX U MO3HABATENbHBIX 33/1a4, BBHIIIOJHEHUH OMOJIOTMYECKHX SKCIIEPUMEH-
TOB;

—  CIIOCOOHOCTH ONPEAEIATh COOCTBEHHYIO MO3HIIMIO MO0 OTHOIICHHUIO K SIBJICHUSM COBPEMEH-
HOM >KU3HU U OOBICHITE €€;

— YMEHHE yYHUTHIBATh B CBOMX JCHCTBHIX HEOOXOTUMOCTh KOHCTPYKTHBHOTO B3aMMOICH CTBUS
JHofieH C pa3HbIMU YOEKACHUSMH, KYJIbTYPHBIMHU LIEGHHOCTSIMU U COLIUAJIBHBIM IIOJIOKEHUEM;

— TOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4EOHBIX, TO3HABA-
TEJbHBIX U UCCIIEN0BATENICKUX 3a/1a4, YBaXKUTEIBHOTO OTHOIIEHUSI K MHEHUIO OIIIOHEHTOB
IIpU 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEP/KaHUS;

— TOTOBHOCTb K T'yMaHUTapHOHN U BOJIOHTEPCKON NEATEIBHOCTH;

2) IaTPMOTHYECKOT0 BOCIINTAHMS:

—  c(hopMHPOBAHHOCTh POCCUHUCKOM Ipa’kAaHCKOM MJIEHTMYHOCTH, NMAaTPUOTU3MA, YBAXKEHUS K
CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Iepea PoauHOM, rop1ocTy 3a CBOM Kpaii, CBOIO
Ponuny, cBOH S3bIK U KYJBTYPY, IPOILIOE U HACTOSIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poc-
CHH;

— IEHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIEANIO U MaMATHUKAM NIPUPOABI, JOCTHKEHUIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

— CIIOCOOHOCTbH OLIEHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OMOJIOTHUH,
MMOHUMAaHUsI 3HA4Y€HUs OMOJIOTUU B MO3HAHUU 3aKOHOB IPHUPOJIbI, B JKU3HM UYEJIOBEKAa U CO-
BPEMEHHOT0 O0IIIECTBA;

- wujeiHas yOexaAEHHOCTh, TOTOBHOCTh K CIY>KE€HHUIO U 3auure OTedyecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— OCO3HaHHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

~  CIIOCOOHOCTbH OLIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

— OCO3HaHHUE JIMYHOT'O BKJIJa B IOCTPOCHHUE YCTOWYHBOIO OyAYILEro;

— OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTENSM, CO3/ITaHUI0 CEMBbH HA OCHOBE OCO3HAHHOTO
MIPUHATHSI IEHHOCTEW CEMENHON KU3HU B COOTBETCTBUHM € TPAIULUAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

— O3CTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOYas SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOLICHUH;

- TNOHUMAaHHE 3MOLMOHAIBHOIO BO3JAEHCTBUS )KUBOU IPUPOJIBI U €€ HEHHOCTH;

— TOTOBHOCTBH K CaMOBBIPAKEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHHUE NPOSIBIATH Kade-
CTBa TBOPYECKOM JINYHOCTH;

5) ¢pusnyeckoro Bocnutanusi, GopMUPOBaAHNUS KYJIbTYPbl 310POBbSI U IMOIHOHAJILHOIO
Os1aromosty4ms:



- TOHUMAaHUE U pealu3auus 3A0pOBOro M 0e30MacHOro odpasa JKM3HU (3I0pOBOE MUTAHMUE,
COOJII0ICHNE TUTHEHUYECKUX TMPABUI U HOPM, COAJIaHCUPOBAHHBIN PeXUM 3aHATUN U OT/AbI-
Xa, peryispHas (u3nyeckasi akTUBHOCTh), OEpeXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUYECKOMY 3[I0POBBIO;

— TOHUMAaHWE HEHHOCTH MPaBWJI WHIAMBHIYaIbHOTO U KOJUICKTUBHOTO O€301acCHOTO TOBEAE-
HUS B CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HH JIIOJIEH;

— OCO3HAHHE TIOCNIEJACTBUA W HENPHUATHUS BPEIHBIX NPUBBIYCK (YIOTPEOICHHsS aJKOTroJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

— TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTePCTBa, TPYAOIIO0HE;

— TOTOBHOCTb K aKTHBHOM JEATEIbHOCTH TEXHOJIOIMUYECKON M COLMAIbHON HAlpaBIEHHOCTH,
CHOCOOHOCTh MHUILIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH TAKYHO JI€ATENb-
HOCTb;

— HMHTepec K pa3Iu4HbIM cdepaM npodeccrnoHalbHON AeITeTbHOCTH, YMEHUE COBEpIIaTh 0CO-
3HaHHBIN BBIOOp OynyIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHbL;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO W CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

— DKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOJIe KAaK MCTOYHHUKY KM3HU Ha 3emIe,
OCHOBE €€ CYIIIeCTBOBAHUS;

— TOBBILUIEHHE YPOBHS AKOJOIMUECKON KYJIbTYphl: IPUOOpPETEHHE ONbITA MJIAHUPOBAHUS I1O-
CTYIIKOB U OLIEHKH UX BO3MO>KHBIX TOCIIEACTBUM I OKPYXKAIOIIECH Cpeibl;

— 0OCO3HaHHue I00aTbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0JieM U MyTeil UX pelIeHMs;

— CIIOCOOHOCTH HCHOJIB30BaTh MPUOOpETaeMble MPH W3YYEHUH OMOJOTMU 3HAHMS U YMEHHS
MpU pelIeHUuU MpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOAOIOJIL30BaHNEM (COOIIOIe-
HUE INpaBUJ NOBENEHUS B NPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JDKOCH-
CTeMax, OXpaHy BHJIOB, 3KOCUCTEM, OHOChEpHI);

— AKTUBHOE HENPUATHE NEHCTBUM, IPUHOCAIIUX BPEJ OKPYXKAroLIleW MPUPOAHON Cpele, yme-
HUE MPOTHO3UPOBATh HEOIATONPUATHBIE SKOJOTUYECKUE IMOCIIEACTBUS MPEANPUHUMAEMbBIX
JEUCTBUN U MPEAOTBPALIATh UX;

— HQJIWYUE Pa3BUTOrO SKOJIOTMUYECKOrO MBIIUIEHHS], SKOJIOTHUYECKONH KYIbTYpbI, OIbITA Jes-
TEJIBHOCTU HKOJIOTHYECKOM HAIpPaBICHHOCTH, YMEHUS PYKOBOJACTBOBAThCS MU B IIO3HABa-
TEJIbHOW, KOMMYHUKAaTUBHOW M COLMAIIbHON MPAKTHKE, TOTOBHOCTH K Y4aCTHIO B IIPaKTHYe-
CKOM J1eATENbHOCTH 3KOJOTUYECKON HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

—  c(hopMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOIECTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha JIMAore KyJabTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOW KYJIbTYPBI KaK CPEICTBA B3aUMOJCHCTBUS
MEXy JIFOIbMU U TIO3HAHMSI MUPA;

- TIOHMMaHUeE creuu(UKu OMOJOTUU KaK HayKH, OCO3HAHUS €€ posid B (OPMUPOBAHUU pali-
OHAJIBHOTO HAayYHOT'O MBIIIICHHS, CO3JIaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHpE KaK O €IWHCTBE MPUPObI, YEIOBEKa U OOIIECTBA, B MO3HAHUM NPHUPOJHBIX 3aKOHO-
MEpPHOCTEH U pelIeHUH MpoOIeM COXpaHeHHs IPUPOTHOTO PABHOBECHUS;

- yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTMM AJIi COBPEMEHHOW IMBWIIM3AIMH: 00ECIeUeHUS
HOBOT'O YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCO0-
HBIX pellaTh PECypCHbIE MPOOIEMbl Pa3BUTHUS YEIOBEUECTBA, TOMCKA MyTEH BBIXOJA U3 IJI0-
OaNbHBIX AKOJIOTHUECKUX MPOOIeM M oOecreueHus: mepexoja K yCTOMYMBOMY Pa3BHUTHIO,
paloHaIbHOMY MCIOIb30BAaHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIap-
TOB JKU3HH;



— 3aMHTEPECOBAHHOCTb B IMOJyYCHHHM OMOJOrMYECKHMX 3HAHUH B IEJSAX IMOBBIIMICHUS OO0IIei
KYJIbTYpPbl, €CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH, KaK COCTaBHOM 4acTu (PYHKIIMOHAIBHOMN
IpPaMOTHOCTH 00y4Jarouuxcs, popMupyemMoi pu U3y4eHur OUOIJIOTHH;

- TIOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHHUSA, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIO-
COOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS ISl aHAIM3a U OOBSCHEHHUS SBICHHHA OKpPY-
KAIOIIET0 MUpa U MPOUCXOASIIMX B HEM H3MEHEHHH, yMEHUE JAenaTh 0OOCHOBaHHbBIC 3a-
KIIIOYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX C IEJIbI0 MOTYYCHHUS TOCTO-
BEPHBIX BBIBOJIOB;

—  CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIIb30BaTh OWMOJOTHYECKUE 3HAHMS Ul PELICHHS Ipo-
0J1eM B peaibHbIX )KU3HEHHBIX CUTYALIUSX;

— OCO3HaHHE LIEHHOCTH HAay4YHOH AEATEIbHOCTH, FTOTOBHOCTh OCYILIECTBIIATH POEKTHYIO U UC-
CJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

— TOTOBHOCTBb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO0 M CaMOOOpPa30BAHUIO, K aKTHB-
HOMY MOJTYYCHHIO HOBBIX 3HAHHI MO0 OMOJOTHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHO-
CTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATDI
MeTtanpeameTHble pe3yabTaThl OCBOCHUS y4eOHOro mpenmera «bHojaorusy BKIOYAIOT: 3HA-
quMbIe JUTsE (POPMUPOBAHUS MHUPOBO33PEHUS O0YUYAIONIMXCS MEKIUCIUIUIMHAPHBIE (MEXKIIPEIMET-
HbIE) OOIIEHAYYHBIC MOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHON KApTHUHBI MHUpa U CleUu(UKy
METO/IOB TTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SIBJICHUE, MPO-
1[ECC, CUCTEMA, Hay4HbIi (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeA0Ba-
Hue, HaOJIIoIeHUEe, U3MEPEHHE, FKCIIEPUMEHT U APYTUX), YHUBEpPCaAIbHbIE YUeOHbIe neicTBUs (10-
3HaBaTeIbHbIe, KOMMYHHKATUBHBIC, PETYIATUBHBIE), oOecneunBatonue GopMupoBaHue GyHKIIHO-
HaJbHOM TPAMOTHOCTH M COIIMATILHOM KOMIIETEHIIMH OOYYaIOIIUXCs, CIIOCOOHOCTh OOYJaroIIuXCst
HCII0JIb30BaTh OCBOEHHBIE MEXAUCIUIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE ACHCTBUS B MO3HABATEILHON U COIMATILHON MPaKTHKE.
MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPaMMBbl CPEIHET0 00IIEro 0Opa3oBaHUs JOJIK-
HBI OTPaXaTh:
OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeHCTBUAMM:
1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:
® CaMOCTOSITENbHO (OPMYNHUPOBATh U AKTyalM3HPOBaTh MpoOJIeMy, paccMaTpuBaTh e€ Bce-
CTOPOHHE;
® JCIOJIb30BaTh NMPU OCBOCHHUH 3HAHHWI MPUEMBI JJIOTUUECKOTO MBITIUICHUSI (aHATN3a, CHHTE3a,
CpaBHEHHUs, Kiaccudukamu, oOOOIIeHHsI), PACKPBIBATH CMBICT OMOJOTHYECKUX TMOHSITHIMA
(BBIIETIATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATDH CBSI3U C APYTUMHU TOHATHSIMH);
®  OMNpENENATh UEIU ASSTENbHOCTH, 3a7aBasi MapaMeTpbl 1 KPUTEPUU UX JOCTUIKEHHUS, COOTHO-
CUTB PE3YJIbTATHI ACSITEIILHOCTH C MOCTABICHHBIMHU LIEJISIMH;
® JCIOJIb30BaTh OMOJIOTHYECKHUE TTOHSATHUS I O0BbsCHEHUS (aKTOB U SBJICHHUM KUBOUM MPUPO-
AbI;
® CTPOUTH JIOTUYECKUE PaCCYXKIeHUs (MHIYKTUBHBIC, JeTYKTUBHEIE, IO aHAJIOTUH), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH BBHIBO-
JTbI U 3aKJTFOUCHNS,
® [PUMEHSTh CXEMHO-MOJIETIbHBIE CPEACTBA ISl MPEACTaBICHUS CYIIECTBEHHBIX CBS3€H U OT-
HOIIIGHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;
e pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHAIHM3a UMEIOIINXCS MAaTEPUATBLHBIX U
HEMaTepUaIbHBIX PECYPCOB;
® BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OIle-
HUBATh PUCKH MOCIEICTBUHN AEATEIbHOCTH;



KOOPJAMHUPOBATh U BBIIOJIHATH Pa0OTy B YCIOBHUSIX PEATbHOT0, BUPTYaIbHOIO M KOMOWHU-
POBAaHHOIO B3aUMOJICHCTBUS;
pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIE0BATEIBCKHE IeHCTBHS:
BJIaJIeTh HaBbIKAMU Y4eOHO-HCCIIEOBATENbCKOM U NPOEKTHOW AEATENbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IIOMCKY METO-
JIOB PEUICHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IO3HAHMS;
HCIOJIb30BaTh Pa3IMUYHbIEe BUJIbI JESITEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 UHTEP-
IpeTanuy, IpeoOpa3oBaHUI0 U IPUMEHEHHUIO B YYEOHBIX CUTYalUsX, B TOM YHCIE IIPH CO-
3TaHUH YYEOHBIX M COIMATBHBIX IPOCKTOB;
(GbopMHpOBaTh HAY4HBIM THI MBIIUICHHS, BIaJeTh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU
MOHATUSMHU U METOJAMU;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4X B 00Pa30BATEIbHON IEATEIBHOCTH H JKU3-
HEHHBIX CUTYalHsX;
BBISIBJIATH IPUUMHHO-CIICAICTBEHHBIE CBA3M U aKTyaJU3UpOBaTh 3aJady, BbIABUIATh TUIOTE-
3y e€ pemeHus, HaXOIUTh apTyMEHTHI Ui JOKa3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHN PEIICHUS;
aHAJTM3UPOBATh NOJYYCHHBIC B XOJI€ PEIICHUS 33/1a4H PE3YJIbTaThl, KPUTHUECKU OIICHUBATH
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLCHUBATh IPUOOPETEHHBIH ONBIT;
OCYLLECTBIIATH LI€JICHAPABICHHBIM MOUCK IIepeHoca CPEeJICTB U CIOCOOOB JAEHCTBUS B IIPO-
(eccuoHaIbHYIO Cpeay;
YMETh MEPEHOCHUTH 3HAHUS B MMO3HABATEIHHYIO U MPAKTHUECKYIO 00JIACTH JKU3HEACATEITBHO-
CTH;
YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;
BBIJIBUT'aTh HOBBbIE WJEH, NpejjlaraTb OpUTMHAIbHBIE MOJXO/Abl U pEIIeHUs, CTaBUTh HpO-
ONeMBI 1 33]1a9H, TOIYCKAIOIINE alIbTepHATHBHBIC PEIICHHUS.

3) paGora ¢ nHpopmanmeii:
OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH@OpMaIuM (TeKcTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHOW JTUTEpaType, OMOIIOTUIECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEP-
HBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UPOBATh MH(POPMALMIO PA3TUYHBIX BHJIOB U
¢dbopM mpencTaBieHus, KPUTHUECKH OIIEHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUYNBOCTE;
(dbopMyIHMpOBaTH 3aIPOCHl U MPUMEHATH pa3IMYHbIE METOJIbl IPU MOUCKE U 0TOOpe Omoo-
rUYecKoi HHPOpPMAaLIMU, HEOOXOAUMOM [T BBINOJIHEHHS YUeOHbIX 3aj1ay;
MpUOOPETaTh OIBIT UCTIOIB30BAHUS MHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, CO-
BEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO UCIIOJIH30BAHUS PA3ITUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY IMpeCTaBIeHHUsI OMOIOTrHYECKOW HHPOP-
MaIuu (cxemsl, rpaduky, AUarpaMmbl, TaOIUIBI, PUCYHKHU U JPYToe);
WCIIOIh30BaTh HAYYHBIA SI3BIK B KaUeCTBE CPEJCTBA MpHU padoTe ¢ Ouonorudeckoi nHpop-
Malel: MPUMEHATh XUMUYecKne, GU3NIeCKHe U MaTeMaTHIeCKUe 3HAKH U CUMBOJIBI, (hop-
MyJbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;
BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U 3alIUTH HH(POpMaIuy, nH(HOpMAIIMOHHON O6e301acHo-
CTH JTUYHOCTH.

OniaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menne:
OCYILLIECTBIIATh KOMMYHUKALMU BO BCEX c(epax >KU3HU, aKTMBHO Yy4acTBOBATh B JIMAJIOre
WIM TUCKYCCHH TIO CYIIECTBY OOCYXJ1aeMoi TeMbl (yMEHHE 337aBaTh BOMPOCHI, BHICKA3bI-
BaTh CYXJIEHUS] OTHOCUTENILHO BBITIOJIHEHUS IpelaraéMoi 3aauu, yYUThIBaTh HHTEPECH] U
COTJIACOBAHHOCTH TMO3ULUH IPYTUX YYACTHUKOB JMAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAU€HHE COLMATbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHUS! KOH(DIMKTHBIX CUTYallnii, yMETh CMATYaTh KOH(IUKTHI U Be-
CTH NIEPErOBOPHI;
BJIAJIETh PA3IMYHBIMU cIIoco0aMy OOIIEHUS ¥ B3aMMOJCHCTBHS, IOHUMATh HAMEPEHHS JIpY-
THUX JIIOJICH, IPOSBIIATh YBAXKHUTEIBHOE OTHOIIECHHE K COOECEHUKY M B KOPPEKTHOH (opme
(GbopMyIHpOBATH CBOU BO3PAKECHHUS;
Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:
MOHUMATh M MCIHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYaIbHOW pabOTHl IpU
peLIeHny OMOJIOTHYECKON MPOoOJIeMbl, 0O0OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPyI-
MOBBIX (DOPM B3aUMOJEHCTBUS NPU PEHICHUH YIeOHOH 3a/1a4H;
BBIOMpATh TEMaTUKY U METOZbI COBMECTHBIX NEHCTBHH C YU4€TOM OOIIMX MHTEPECOB M BO3-
MOYHOCTEH Ka)K/I0T0 4JeHA KOJUICKTHBA;
NPUHUMATh [EM COBMECTHOHM JESTEIbHOCTH, OPTraHW30BHIBATh M KOOPAMHUPOBATH JICHi-
CTBHS TI0 €€ JOCTM)KEHUIO: COCTABIIATh IUIAaH JACUCTBUM, pacpeiessiTh POJId ¢ YIETOM MHe-
HUI y4aCTHUKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOM PabOTHI;
OLIEHUBATh KAYECTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHHKA KOMAaH/IbI B OOLIHIA pe3yinbTaT 110
pa3pabOTaHHBIM KPUTEPUSIM;
npeJuiarath HOBBIE IPOEKTHI, OICHWBATH WICH C TO3UIUN HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;
OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYAIHAX, MPOSB-
JSITh TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Osiaenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3amus:
WCTIOJIH30BaTh OMOJIOTUYECKHE 3HAHMS ISl BBISABJICHHUS MPOOJIEM U MX PEIICHUS B KU3HEH-
HBIX M y4eOHBIX CHTYalUsX;
BbIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHMH IEJIeBbI€ U CMBICIOBBIE YCTAHOBKU B CBOMX
JeUCTBUAX U MOCTYIKAaX 110 OTHOLICHUIO K KMBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 37J0POBBIO
OKpYKaIOIINX;
CaMOCTOSITENIBHO OCYIIECTBIIATh IO3HABATENbHYIO JI€ATENbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (pOpPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NEATEIBHOCTH H JKU3-
HEHHBIX CUTYaIHsX;
CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS MPOoOJIeMbl ¢ YUETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;
JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;
pacIIMpsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOM 3PYAMLIMU B Pa3HBIX OOJIACTSIX
3HaHUi, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
JlaBaTh OILICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIILHOCTD, OLIEHUBATh COOT-
BETCTBHE PE3YJIbTATOB LIEJISAM;
BJIAJICTh HaBBIKAMH ITO3HABATEIIHLHOI pe(IeKCHH KaK OCO3HAHHSI COBEPINACMbIX ICHCTBUH U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, UCTIOIb30BATh MPUEMBI pediek-
CHH /IS OLIEHKH CUTYalllH, BEIOOPA BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKECHHUIO;
MPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3€E PEe3yIbTaTOB ACSATEIbHOCTH;

3) npuHsATHE cedsi U IPYTHUX:



MPUHUMATH Ce0sl, MIOHMUMAas CBOU HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeloBeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMerHbie pe3ynbTaThl ocBoeHusi mporpaMMmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE

BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «bruonorus» HayuyHble 3HaHUS, YMEHHUS U CIIO-
coOBbl EMCTBUI O OCBOCHUIO, MHTEPIIPETALMM U MPeoOpa30BaHUIO 3HAHUM, BUIbI J€STEIbHOCTH
IO MOJIyYECHHIO HOBOT'O 3HAHUS ¥ IPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YUCOHBIX CUTYAIHsIX, a TAKKE
B peallbHbIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B nmporpamme npenmeTHble pe3yiib-
TaThl [IPEICTABJIEHBI 110 F'OJJaM 00yUYEeHHUSI.

Hpe,[[MeTHLIe PE3yIbTaTbl OCBOCHUS y‘IC6HOl"O npeamMcTa «buomorus» ¢ 10 knacce JOJI2KHBI

OTpaXkaTb:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUM B CUCTEME HAyYHOI'O 3HAHMS ecTe-
CTBEHHBIX HayK, B (JOPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOI'O0 MHUPOBO33pPEHMsI, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3-
BUTHE OMOJIOTHH, (H)YHKIIMOHAILHONH TPAMOTHOCTH YEJIOBEeKa JUIsl pEIICHUs KU3HEHHBIX 3a-
nau;

YMEHHE PacKpbIBaTh COJIEpP)KaHHWE OMOJOrMYECKUX TEPMUHOB M IMOHSATHH: JKU3Hb, KIIETKA,
opraHusM, MeTa0oyin3M (0OMEH BEILECTB U MPEBpAIEHUE SHEPIUH), FOMEocTa3 (caMopery-
Js1usl), YPOBHEBAs OpraHM3allys JKUBBIX CHUCTEM, CAMOBOCHIPOM3BEICHHUE (PEHpOAYKLIHMS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHHE U3Jaratb OMOJIOTHYECKUE TEOpUH (KJIETOYHasi, XpOMOCOMHasl, MyTallMOHHasl, 1eH-
TpajibHasi JorMa MOJIEKYJIsipHO# Gnonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. Ba-
BUJIOBA) M yueHUs (O LIEHTPaxX MHOrooOpa3us M MPOUCXOXKAECHUS KyIbTypHbIX pacTeHuil H.
W. BaBunosa), onpeaensiTh IPaHULbl UX TPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJIaMU HAyYHOT'O TIO3HAHMSI B OMOJIOTHH: HAOIIOJCHUE U ONMCAHHUE JKU-
BBIX CHUCTEM, IPOLECCOB U SBJICHWUN, OpraHU3alUs U MPOBEAECHUE OMOIOTHYECKOro IKCIe-
pPUMEHTA, BBIJBUKEHHE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTU MEXKIY HUCCIEAyeMbIMU BEJU-
YMHaMU, 00bSCHEHHE MOJIyYeHHBIX Pe3yJbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHI, T€O-
pUll ¥ 3aKOHOB, YMEHHUE JeNIaTh BbIBO/Ibl HA OCHOBAaHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPHUOT U 3YKapHOT, OJ-
HOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHA BEIECTB
U TIpEBpallleHHs] SHEPTUHU B KIETKe, (POTOCHHTE3a, MIACTUUYECKOTO M HEPreTHUECKOro 00-
ME€Ha, XeMOCHUHTE3a, MUTO03a, Meil03a, OIJIOJOTBOPEHUSI, PAa3MHOXKEHHSI, HHINBUYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOI€HE3);

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS AJI1 00BbICHEHUS! OMOJIOTHYECKUX MPOILIECCOB U SB-
JICHUH, JUI IPUHATHUS NPAKTUYECKUX PELICHUH B MMOBCETHEBHOM KHU3HM C II€bI0 oOecreye-
HUsl 6€30MAaCHOCTH CBOETO 370POBbS U 3/I0POBbSl OKPYKAIOIIUX JIFOJIeH, COOI0IEHUSI HOPM
IpPaMOTHOTO TMOBEJEHHUs] B OKpYXKarolleid NpUPOIHON cpeie, MOHUMaHHEe HEOOXOAMMOCTU
MCIOJIb30BAaHUS JOCTUKEHUI COBPEMEHHON OMOJIOTHH U OMOTEXHOJOTUH JJIsl pallMOHAIbHO-
ro IPUPOIONOIb30BAHUS;

YMEHHE peuiaTh dJIeMEHTapHble TeHETHUYECKHE 3a7a4l Ha MOHO- U TUTHOPUAHOE CKpeIInBa-
HUE, CIETJICHHOE HaCleJ0BaHHEe, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKPELIUBAHMS IS
IIPEICKa3aHus HACIEN0BaHUs IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBITIOJHATD J1A00pPaTOpHBIE U MpaKTHUECKUue paboThl, cOOMI0IaTh MpaBuiia MpHu pa-
00Te ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

yMEHUE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATH WH(POPMAIMIO OHOIIOTHYECKOTO CO-
Jiep>KaHus, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CpeAcTBa



MaccoBOW MH(OpMAIK, HAyYHO-TIOMYJISIPHbIE MaTePHaJIbl), STUYECKUE aCIIEKThl COBPEMEH-
HBIX MCCIICJIOBaHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIEC MUChbMEHHBIC U YCTHBIE COOOIICHHS, 00001as Ornoaoruyie-
CKYI0 MH(OPMAILMI0 M3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATH MOHITHUHHBINA
anmapaTt OMOJIOTHH.

[IpenMerHbie pe3ynbTaThl OCBOCHHS ydeOHOro npeameta «buonorus» ¢ 11 knacce nOMKHbBI

OTpaXaTh:

cOpMUPOBAHHOCTH 3HAHUK O MECTE U POJHM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTe-
CTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHHS, O BKJIJIE POCCHICKUX U 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B pa3-
BUTHE OMOJOTHH, (HYHKIIMOHAILHONH TPAMOTHOCTH YeJIOBEKa JUIsl pEIICHUS JKU3HEHHBIX 3a-
nad;

YMEHHE PacKpBIBaTh COJAEP)KaHUE OMOJOTHUECKUX TEPMUHOB W TOHSTHIA: BUM, MOIMYJISIHS,
reHo(oH, HBOJIONNS, JBIKYIINE CUIIBI ((aKTOPBI) SBOJIOIMH, IPUCIOCOOICHHOCTh Opra-
HU3MOB, BHJI000pa30BaHME, HKOJOTHYECKHE (DAaKTOPBI, IKOCHCTEMA, MPOIYIEHTHI, KOHCY-
MEHTBI, peIyLIEHTHI, IIeTIN IUTaHUs, SKOJIOTHYecKas MpaMuia, OHoreoneHos3, ouocdepa;
YMEHHE u3JaraTb ONOJIOTHYecKre Teopur (dBoJtoronHas Teopus Y. [lapBuHa, cuHTeTHYE-
CKast TEOpHs IBOJIOLNH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M. bapa,
YyepeoBaHus TJIaBHBIX HampaBieHuil u myteid spoiroru A. H. CeeprioBa, yuenus o ouo-
cdepe B. 1. BepHaackoro), onpeaesnsTe TpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;
YMEHHUE BJIaJETh METOJIaMH HAYYHOTO ITO3HAHHS B OMOJIOTHH: HAOIIIOJICHUE U OTIMCAHHE KH-
BBIX CHCTEM, IPOIIECCOB U SIBJICHUI, OpraHU3alus U IPOBEICHUE OMOJIIOTMYECKOTO JKCIIe-
PUMEHTA, BBIABI)KEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY MCCIIETyeMbIMH BEIH-
YUHaMH, OObSICHEHHE MOJIyY€HHBIX Pe3yJbTaTOB, UCIIOIb30BaHHBIX HAYUHBIX MOHATHI, T€O-
pHii ¥ 3aKOHOB, YMEHHE JeIaTh BBIBO/Ibl HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPHU3HAKH CTPOEHUS OMOJOTHMUECKUX OOBEKTOB: BHJIOB,
MOTYJISIIIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OMOTEOIEeH030B U IKOCUCTEM, OCO-
OEHHOCTH MPOLIECCOB: HACJEACTBEHHON M3MEHUMBOCTH, €CTECTBEHHOIO 0TOOpa, BUI000pa-
30BaHMsI, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUS SKOJIOTUYECKUX (DaKTOPOB HA Opra-
HU3MBI, IEPEHOCA BEIECTB U MOTOKA SHEPTUH B KOCHCTEMaX, aHTPOIOT€HHBIX N3MEHEHHUH
B DKOCHCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIECTB M OMOT€OXMMHUYECKUX IMKIIOB B
ouocdepe;

YMEHHE IPUMEHSTh MMOyUYEeHHBIE 3HAHUS JUTSI OOBSICHEHHSI OMOJIOTHYECKUX MPOIECCOB U SIB-
JICHUH, JUI IPUHATHUS NPAKTUYECKUX PELICHUH B MOBCETHEBHOM KHU3HH C II€TbI0 oOecreye-
HUS1 0€30ITaCHOCTH CBOETO 3JIOPOBBSI U 3A0POBBSI OKPYKAFOIIUX JTFO/ICH, COOTIOICHUST HOPM
IpPaMOTHOTO TOBEJIEHHUsI B OKpY’XKarolleld MPUPOIHON cpeze, MOHHMaHHEe HEeoOXOIUMOCTH
WCTIOJIB30BAaHUS TOCTI)KEHUI COBPEMEHHOW OWMOJIOTHH JJIsl PAlMOHATBHOTO TPUPOIOOIh-
30BaHMUS;

YMEHHE pemaTh dIEMEHTapHbIE OMOJIOTHYECKHE 3a/1a4M, COCTABIISTh CXEMBI IEPeHOCa Be-
IIECTB ¥ SHEPTHU B HKOCUCTEMaX (L[eH MUTAHU);

YMEHHE BBITIOIHATH Ja00OpaTOpHbIE U MpaKTUYeCKue paboThl, COOIIOAATH MpaBWIIa TIPU pa-
60Te ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH MH(OPMAIMIO OMOIOTHYECKOTO CO-
Jiep KaHusl, BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOUYHUKOB (CpeicTBa
MaccoBOM WH(pOpMaIUY, HAy4YHO-TIOMYJSIPHBIE MaTepHUalibl), pacCMaTpPUBaTh TJI00ATbHBIC
HKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHWIO K HUM COO-
CTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIEHUs, 000011ast Grnoaoruye-
CKYI0 MH(OPMAIMIO M3 HECKOJBKUX HCTOYHHMKOB, TPAMOTHO HCIOJB30BaTh MOHATHHHBINA
anmapar OMOJIOTHH.



1V. TemaTn4yeckoe NJIAHNPOBAHME C YKA3aHHEM KOJINYECTBA aKaJleMHYeCKHX YaCOB, OTBO/IU-
MBbIX HA OCBOEHME KaK10il TeMbl Y4eOHOro npeamera «buosorus

10 KJIACC
(1 gac B Hepemnto, Bcero 34 yaca)

KoauuecTBO 4acoB

Ne HaumenoBanue IpakTnye- JaexkTpoHHbIe (ud-
n/ pa3aesioB U TeM Bce- KouTpoJin- ckue / 1a60- poBbIe) 00pa3oBa-
I NporpaMmMsbl ro Hble padoTbl = paTOpHBbIE TeJbHbIE Pecypchl
padoThI
BHONOrHS KaK bubmunorexa [JOK
1 2 1 https://m.edsoo.ru/7f41c2
HaykKa 92
JKuBble cucTeMbl 1 bubmmorexa [JOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XHUMUYECKUH CO- bu6mmoreka [IOK
3 CTaB M CTPOCHUE 8 2 https://m.edsoo.ru/7f41c2
KJIETKHU 92
S — bubmuorexa [JOK
4 6 https://m.edsoo.ru/7f41c2
HOCTb KJIETKH
92
PasmHOXeHuE 1
T —— bu6mmoreka [IOK
5 4 5 2 https://m.edsoo.ru/7f41c2
pa3BuTHE Opra- 92
HU3MOB T
HacnencrBeHHOCTD bu6nmoreka [JOK
6 1 U3MEHUYHNBOCTD 8 3 https://m.edsoo.ru/7f41c2
OpraHu3MoOB 92
Cenekuus opra- bu6mmorexa [IOK
7 HU3MOB. OCHOBBI 4 1 https://m.edsoo.ru/7f41c2
OMOTEXHOJIOTHHA 92
OBUIEE KOJIMYECTBO
YACOB I1O ITPO- 34 1 8
I'PAMME
11 KJIACC
(1 gac B Hepemto, Bcero 34 yaca)
Ne Haumenopanue KoimmyecTso yacos JaexkTpoHHble (nudpo-
H/_H pa3ie/ioB H TeM B Kontposabubie IIpakTuueckue  Bbie) 00pazoBaTebHbIe
NMporpamMmbl cero padoThI / maboparop- pecypchbl
HbIe padoThI
1 DBOIOMOHHAA 9 5 Bbubmmoreka [JOK
Oouostorus https://m.edsoo.ru/7f41cc74



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/7f41cc74

BosaukHOBeHUE

bubmuoreka [JOK
2 1 pasBHTHe 10 ! ! https://m.edsoo.ru/7f41cc74
’)KU3HU Ha 3emiie
3 OOIf;;:(I:fOM;;: 5 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
cpena
Coo0mecTBa u
4 3K0J10111"II/I%CKH6 10 1 buGmorexa [IOK
https://m.edsoo.ru/7f41cc74
CUCTEMBbI
OBIIEE KOJINYE-
CTBO YACOB IIO 34 2 5
I[MTPOT'PAMME
Ipunoscenue x PIIVII
KanenaapHo-reMaTuyeckoe njiaHupPOBaHUE
10 KJIACC
Ne Pazgen Tema ypoka ®I' | DuekrpoHHble (nud-
poBbIe) 00pa3oBa-
TeJbHbIEe PeCYpPChl
1 | buonorus kak Hayka bubnnorexa [JOK
(2) buoinorus B cucreme Hayk https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
2 Meronsl 0O3HaHUS )KUBOU TpUpoasl. | @I
[TpakTnyeckas padora Ne 1 «Hc-
MOJIb30BaHUE PA3TUYHBIX METOJIOB bubmiorexa [IOK
https://m.eds00.ru/863e6122
IpU U3y4EHUH OMOJIOTHYECKUX 00b-
€KTOB)
3 | ’Kusble cucteMbl 1 | buonornueckue CUCTEMBI, TPOIIECCHI bubmuorexa [JOK
ux opranmsaiys (1) | u ux uzyuenue https://m.eds00.ru/863e6564
4 | Xuwraeckuit cocTan XUMHUYECKUI cOCTaB KiIeTKu. Boga u el bubnuorexa [JOK
Y CTPOCHHE KIICTKU _
®) MHHEPAIbHBIE COJIU https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6e1KoB bubmorexa [IOK
) https://m.eds00.ru/863e6b72
6 depMmeHTH — OHoorudeckue kara- | O
nmu3aropsl. Jlaboparopuas pabota Ne
1 «I/ISYI‘)ICHI/IC Kafannfnqecll)coﬁ aK- bubmiorexa HOK
https://m.eds00.ru/863e6b72
TUBHOCTH (PEpMEHTOB (Ha TIpUMEpE
aMuUJIa3bl WIM KaTajaasbl)»
! VYrnesoapl. JIunuas Eubmioreka LOK
' https://m.eds00.ru/863e6870
8 @OI' | bubmuoteka [HOK
Hyknennossie kucnotst. AT® https://m.edsogru/863e6d5c
9 Hctopus u meroas! nzyuenus kiuer- | @I | bubmmoreka IIOK
ku. Kiterounas reopust https://m.edso00.ru/863e6e88
10 KieTka xak mesocTHas )KUBas Cu-



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

cTéMa

11 Crpoenue sykapuoTuyeckon kietku. | @I
JlaGopaTtopnas pabora Ne 2 «I/Ii;yqe— BuGmiorexa LIOK
HHE CTPOCHIL IJIETOX PACTEHIH, K- https://m.eds00.ru/863e6ff0
BOTHBIX, IpHOOB 1 baKTepuid 1oz https://m.edso00.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX MHUKPO-
npenaparax u uX OluCcaHue)
12 | J)KuzneaesaTenbHOCTh OGMet BELIECTB IWIH METagoI3M @I | bubnuoreka [JOK
KJIeTKH (6) https://m.eds00.ru/863e766¢
13 doTocuHTE3. XEMOCHUHTE3 @I | bubmaorexa LIOK
' https://m.edso0.ru/863e7c98
14 DHepreTu4eckuii 0OMeH OT' | bubmaorexa LIOK
https://m.edsoo.ru/863e7aae
15 JKuzHenusbrit ukin kietku. Jenenne | @I
KieTku. Muros. JJaboparopnas pa-
oora Ne 3 «Ha6J‘IIO,£[erI/Ie MII)/ITOSEII) B bubmmoreka [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKpOIIperiapaTax»
16 buocunres 6enka. Peakuus marpuy- bubmuoreka [JOK
HOTO CUHTE3a https://m.edsoo0.ru/863e796e
17 Tpancnsus — OnocuHTE3 OelKa @I | bubmaorexa LHOK
https://m.edsoo0.ru/863e796e
18 | PasmHoOXeHne 1 UH- or
nuBUAyanbHoe pa3- | Heknerounsie popMbl )KU3HU — BHU- bub6nuorexa [IOK
BUTHUE OPTAHU3MOB | PYCBI https://m.eds00.ru/863e7540
®)
19 ®I' | bubmoreka [IOK
@opMBI pa3sMHOKEHHS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios ®OI' | bubmoreka [IOK
https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX or
knetok. Omiogorsopenue. Jlabopa-
TOpHas pa60T§ No 413<H3yquHe ’ bubmnorexa [IOK
https://m.edso0.ru/863e81b6
CTPOEHHUS TIOJIOBBIX KJIIETOK Ha TOTO-
BBIX MUKpOIIpEnapaTax»
22 WNuauBunyanbHOE pa3BUTHE Opra- ®I' | bubmmoteka [[OK
HU3MOB https://m.edso0.ru/863e8436
23 | HacnenctBeHHOCTH or
1 H3MCHIHBOCTH Op- ['eHeTnka — HayKa O HaclleJICTBEH- bubnuorexa [IOK
HOCTHU U U3MEHUYHUBOCTU https://m.edso00.ru/863e862
raHu3MoB (8)
24 3aKOHOMEPHOCTH HACIEIOBAHUSI or
npnzﬁaxos. MOHOFI/I6pI/Il,IZ[HOC CKpe- Brbmrorexa LIOK
https://m.edso0.ru/863e8878
[ABaHUE
25 ArHOpuaHOE ckpelnBanne. 3akoH | DI
fI[CSaBI/IIz:I/If\[/IOFO H;::HTHOBaHHﬂ pH- bubmiorexa LIOK
https://m.edsoo0.ru/863e89a4
3HAKOB
26 CueruieHHOE HacienoBanue npusHa- | OI
koB. JlabopaTopnas paborta Ne 5 BuGmorexa LIOK

«3yueHne pe3ynpTaToB MOHOTH-
OpUIHOTO U AUTHOPHUIHOTO CKPEIIH-
BaHMSA y APO30(HIIBI Ha TOTOBBIX

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MUKpOIpenaparax»

27 ['eneruka nomna. Hacnenosanue npu- bu6mmoreka [JOK
3HAKOB, CIICIUICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
28 W3menuuBocth. Henacnencreennas | O
W3MEHYHMBOCTh. JIJaboparopHas pabo-
ta Ne 6. 3ydyenne MoauduKamon- bubmuorexka [JOK
HOW MU3MEHUYUBOCTH, TOCTPOCHHUE Ba- https://m.edso0.ru/863e8efe
PHAIIMOHHOTO PsiJia ¥ BApUAIIMOHHOM
KPUBON»
29 Hacnencreennas n3ameHunBoCTh. Jla- | O
O6opaTtopHas padora Ne 7. «AHanu3 bubmmoreka [JOK
MyTaIui y Jpo30(HIIbl Ha TOTOBBIX https://m.edso0o.ru/863e8efe
MUKpOTpenaparax
30 ['eneruka yenoBeka ®T" | bubmmorexa LIOK
https://m.eds00.ru/863e8d78
31 | Cenekuus opranus-
MOB. OHCHOBII))I ouo- Cenekius Kak HayKa U IIpoLece bubmnorexa LIOK
https://m.edso00.ru/863e9214
TeXHOJIOTuH (4)
32 MeTobl U JOCTHKEHHUS CEIICKITHH bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
33 buorexnonorus kak orpacis npous- | @I | bubnuoreka [JOK
BOJICTBA https://m.edso0.ru/863e9336
34 HToroBasi KOHTpoJIbHAs paboTa or
11 KJIIACC
Ne Pazpnen Tema ypoka ®I' | Daekrponnsbie (mudg-
poBbIe) 00pa3oBa-
TeJIbHbIE PeCypChl
1 | DBomroroHHAs DBOJIONHA H METOMB! €6 H3yYCHHS bu6mmoreka [IOK
ouomorus (9) https://m.edso00.ru/863ea20e
2 Wcropus pa3BuTus npeacraBieHuii 00 bub6nuorexa [IOK
3BOJIIOIUU https://m.edsoo.ru/863e9570
3 MuKpodBOTIOLS bubmuoreka [JOK
https://m.edso00.ru/863e9cle
4 [Tonynsuus kak sneMenTapHas eqununa | OI°
BUJa 1 dBomroImH. JlaboparopHas pabo- bubmuorexa [JOK
Ta Ne 1 «CpaBHeHue BUI0B 110 MOpJoO- https://m.eds00.ru/863e99c6
JIOTUYECKOMY KPUTEPHIO
5 JBuokytue cuibl (3eMeHTapHbIe (ak- bubmuorexa [JOK
TOPBbI) IBOJIIOLIMH https://m.edso00.ru/863e9da4
6 EctectBenHsbIi 0TOOp 1 ero (hopMbI @T' | bubmrorexa LIOK
https://m.edso00.ru/863e9ed0
7 Pesynbratsl 3Bomonuu: npucnocobnen- | @I
HOCTb OpPraHU3MOB U BHJI000pa30BaHUE.
Ha6opafopHa;1 pabota J\ﬁz 2 «%anaHHe bubmorexa LIOK
N https://m.edso00.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepar»
8 Hampasnenus 1 myTu MaKpOIBOITIOIIUI ®T" | bubmaorexa LIOK
https://m.edso00.ru/863e9cle
9 HeoGpatumocTs 3Bomonun



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

Bo3umnknoBenne
Y Pa3BUTHE JKU3-
uu Ha 3emiie (10)

Wcropus xu3Hu Ha 3emiie U METO/bI €€
U3y4eHUS

11 ['unoTe3bl NpOUCXOXKACHUS KU3HU HA bubmuorexa [JOK
3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3eMIie 1o 3pam U ®I' | bubmmoteka [IOK
epuoiam https://m.edsoo.ru/863ea6hbe
13 OcHOBHBIE 3TaIlbl 3BOJIIOLUYU PaCTH- or
TEJIBHOIO U )KUBOTHOTO Mupa. [Ipaktu-
yeckas padora Ne 1 «I/I3yq§HHe onona- bubmorexa LIOK
. https://m.edso0.ru/863ea8hc
€MBIX OCTaTKOB PACTEHUH U KUBOTHBIX
B KOJUICKITHSIX)
14 CoBpemenHas cucrema opranuueckoro | @I' | bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOIIOTEHE3) OT' | bubmaorexa LIOK
https://m.edso0.ru/863eac2c
16 JBrokyue cuibl (pakToOphl) aHTPOIIO- bubnnoreka [JOK
reHes’a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM IBOJIONMH uejoBeka | OI
18 YenoBeueckre packl M MPUPOIHBIC ®I' | bubmoteka [{OK
aJjanTanyuy 4eJI0BeKa https://m.edsoo.ru/863eaea2
19 Kontponbnas pabora Ne 1 «Bo3nukno- | @I
BEHUE U Pa3BUTHE KU3HU Ha 3eMiie»
20 | Opranusmsl u or
OKpYy’Karormas DKoJorus Kak HayKa
cpena (5)
21 Cpenpl 0OuTaHUS M SKOJOTHYECKHE ®I' | bubmuoteka [IOK
(daxTopsl https.//m.edso0.ru/863eafec
22 Abuotnueckue axtopsl. JIaboparop- or
Has pabora Ne 3. «Mopdonorudyeckue
OCOOCHHOCTH PAaCTEHHI U3 pa3HbIX MECT bubnuotexa [JOK
oburtanusy. Jlabopatopuas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeycay
23 buotnueckue gakTopsl Eubmiorexa LIOK
https://m.eds00.ru/863eb348
24 DKONOTUYECKHE XapaKTepUCTHKH Tomy- | O
nsinuu. [Ipaktuueckas pabota Ne 2
«IToacY€T MIOTHOCTH NOMYJIALIMHI pa3-
HBIX BUJIOB PACTEHUIN»
25 | CoobmecTBa or
3Konolfnqecxﬂe Coo01iecTBa OpraHu3MOB — OHOIIEHO3 bubmorexa [IOK
https://m.eds00.ru/863eb46a
cuctemsl (10)
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) buGmorexa LIOK
https://m.edso00.ru/863eb46a
27 OCHOBHbIE TTOKA3aTeNId SKOCUCTEMBI. or
Oxonorunueckue nupamuasl. CBoMCTBa bubanorexa LIOK
https://m.edso0.ru/863eb5fa
skocucteM. Cykneccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 bruocdepa — rnobanpHas sKocucTeMa @I | bubmoteka [JOK



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

3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMO- bubnuroreka [JOK

cepsl https://m.eds00.ru/863ebd16
32 UenosedecTBo B Ouochepe 3emin
33 Cocy1iecTBOBaHHE TPUPOIBI U YEITOBE- bubnmoreka [JOK

4eCcTBa https://m.edsoo.ru/863ebale
34 Hrorosast koHTpOIbHAs paboTa o))



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