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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JJISl ONpPEIEICHUs
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanpable nojoxenns @I'OC COO o B3anuMoOOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3yibTaToB O0y4eHUs U TpeOOBAHUH K YPOBHIO IOJrOTOBKU BBIITYCKHUKOB, IOJIOXKEHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUS O criennpuke OUOJIOrHH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOIBI M OOECIEYCHHH CYIIECTBOBAHMS YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IOJIOXKEHUSM, ONPEIEICHbl OCHOBHbIE (YHKLIHMU MPOrpaMMBbl
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI W Pa3BUTUA, OOyYalomuUxcs cpeAcTBaMu ydeOHoro mpeamera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpelelieHue I10
pa3zenam W TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroINXCs.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BUJIOB y4eOHO-1103HABATEIbHOM 1A TEIbHOCTH/y4eOHBIX JIeHCTBUM, 00yJaromuxcs 1o
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30Bblii ypOBEHb) peann30BaH MPHUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMUPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpEeACTaBICHUH O 370pOBOM oO0Opa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupogHoii cpene. IlosToMy Hapsiay ¢ H3ydyeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TaKxKe
3HAHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMI  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY»Karollel NMPUpPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW [EATEIBHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOIHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWIEHHE BHUMaHMs K HPUKIAJHOM HANpPaBICHHOCTH Y4e€OHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECTICUeHHsI YCIOBUH UIs pEelIeHUs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YYarOMUXCs CHOCOOHOCTH aIaNnTHPOBATHCS K W3MEHEHHSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCS MPEACTaBICHUH O HaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 00001aeT 3HAHUS O )KUBOH NpUpPOe, €€ OTIIMYNTEIHHBIX MPH3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
¢dopMupoBanus (YHKIIMOHAIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIIEHUS K ’KMBOM MPUPOJIE U YETTOBEKY.

Bombimoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3yyenne
ouonoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs MHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYphl, CIHOCOOCTBYET
MHTETpaluy OWOJIOTHYECKUX 3HAHWHU C TMPEICTABICHUSMH W3 JIPYTUX YYEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3HUKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MpeIHa3HAUYCHUH Y4eOHOTO



npenvera «buoNOTHs» COCTaBHIM OCHOBY JUISl ONPEICIICHUS TMOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIUEcs TOJIKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00€e MECTO B 3TOM CUCTEME 3HAHUA
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJEpKaHHUS y4yeOHOTrO Marepuaia B IporpaMMe IO OUOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHoro npeamera «buonorus» BbIIEICHBI CIEAYIOIUE COAEpKATEIbHbIC JIMHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO Mo3HaHUM», «KieTka kak OMOIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIONHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IIPUCYIITUE UM 3aKOHOMEPHOCTH Y.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KMBOW TIPUPOJIBI M PEIICHUS PA3IMIHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MPaBWIAX, CIYKAlIMX OCHOBOH ISl (OpMHUpPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOCHHMHM, MHOTOO00OpPa3sMU M OCOOCHHOCTSIX MKHUBBIX CHCTEM pPa3HOIO0 YpPOBHS OpraHuU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyUEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alIUM;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarOUIUXCsi YMEHUW WUIIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOIOICHUSI STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHUE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TOBCEIHEBHOW JKW3HH JJIS OLICHKHU
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
SBJISIETCSL 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHON oOmacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojorny Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 yaca (1 yac B Henento).



BOCIIUTATEJIbHBIA MIOTEHIIUAJ IPEJIMETA «BAOJIOT USI»

Buonorudeckoe oOpa3oBaHue MPU3BAHO 0OCCIICYNTh:

* OpUEHTAIMIO B CUCTEME MOPAIBHBIX HOPM U IICHHOCTEH: MPU3HAHUE BBICOKOW IIEHHOCTH
JKH3HH BO BCEX €€ MPOSBIICHUAX, 370POBbsI CBOETO U JIPYIUX JIFOACH; 3KOJIOTMYCCKOE CO3HAHME;
BOCIIUTaHKE JTFOOBU K IPUPOJIC;

*Pa3BuTHE IT03HABATEIILHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJIYYCHHC HOBOI'O 3HAHUA O
YKUBOUW MTPHUPO/IC; TIO3HABATEILHBIX KAYEeCTB JIMYHOCTH, CBS3aHHBIX C YCBOCHHEM OCHOB HayYHBIX
3HAaHUH, OBJIQJICHUEM METOJAMH UCCIIEIOBaHUS NPUPOAbI, (HOPMUPOBAHHEM HHTEIUICKTYaIbHBIX
YMEHUI;

® OBJIaI[eHI/Ie KIIFOYCBBIMHU KOMIICTCHTHOCTAMMU: y‘-Ie6HO'HO3HaBaTeJIBHBIMI/I,
UH(POPMAIIMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMUA, KOMMYHHKATHBHBIMU;

*DopMupOBaHKE Yy ydYalluXcs IO3HABATEILHOW KYJIbTYPbI, OCBaWBacMOW B IPOIECCEe
MI03HABATEJIBHOM JIEATEILHOCTH, M 3CTETHUECKOM KYIbTYPhI KaK CIIOCOOHOCTH K AMOIMOHAIBHO-
LIEHHOCTHOMY OTHOIIIEHHUIO K 00BbEKTaM KUBOU MPUPOIBIL.

buosnorust siBIsieTCSI OJMHUM W3 BEIYLIMX IMPEAMETOB ECTECTBEHHOHAYYHOI'O IIMKJIA B
CHCTEME MIKOJBHOTO 00pa30BaHMs, MOCKOIBKY MMEET OMPOMHOC 3HAYCHHE B JKU3HU HAIIErO
oOriecTBa, B CTAaHOBJICHWW W Pa3BUTHU JMYHOCTH oOydvaromierocsi. be3 He€ HEBO3MOXKHO
obecrieueHrne 370pOBOTO 00pasa >KM3HHM M COXPaHEHUE OKPYXKAIOIMICH Cpeibl — MeCTa XU3HU
BCETO YEJIOBEUCCTBA.

3ajaun n3y4yeHus OMOJIOTMH B CPEIHEN HIKOJIE:

. Oco3HaBaTh €AMHCTBO U LEJIOCTHOCTb OKPYXKAIOLIETO MHpPA, BO3MOYKHOCTH €TI0
MI03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHHUM HayKH.

. [TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHUE.

. Oco3HaBaTh NOTPEOHOCTh U FOTOBHOCTH K CaMOOOPAa30BaHUIO, B TOM YHUCIIE U B
paMKax CaMOCTOSTEIIBHOU AeATEIbHOCTH BHE IIKOJIBI.

. OneHnBaTh KU3HEHHBIE CUTYallMU C TOYKU 3pEHUsS O€3011acHOr0 o0pasa >KM3HH H
COXpaHEHHUs 310POBbSI.

. OneHuBaTh 3KOJOTUYECKUI PUCK B3aUMOOTHOLICHUH YeJI0BEKa U IPUPO/IBL.

. @opMHUpPOBATHL  DKOJIOTMYECKOE  MBILIUICHUE: YMEHUE  OLEHHUBAThb  CBOIO

JIEATETLHOCTh M TIOCTYIIKHM JAPYTUX JIOJEH C TOYKH 3PEHUSI COXPAHEHUS OKPYKAIOIIEH Cpebl —
rapaHTa KU3HH U OJIarononydus Jrojei Ha 3emie.

JlyXOBHO-HPABCTBEHHOE BOCMHUTAaHHE (HOPMHUPYET Y TMOAPACTAIONIETO IMOKOJCHUS
MOHUMAaHUE KU3HU KaK BeIUYaillleld IeHHOCTH, €r0 OTHOIIEHHUE K MTPUPOJIE, YACTbIO KOTOPOW OH
spisieTcst cam. [locpeacTBoM u3ydeHust OMOJIOTHU CO3AIOTCS YCIOBUS ISl Pa3BUTUS JTUYHOCTH
pebeHKa KakK 4elloBeKa, M3YJarollero OKPY>Kaloluil MUP U CBOH COOCTBEHHBIN (yXOBHBIN) MHP.
Unér ¢opmupoBaHue TBOPUECKOM JUYHOCTH C AKTUBHOM IKU3HEHHOW  TO3UIIUCH,
WCHBITHIBAIONICH YBa)KEHHWE K TBOpIAM HAyKH, OOECIEeUMBAIOIIMM BEIYIIYI0 POJb OHOJOTHWY;
3JI0pOBOTO 00pa3a »*KU3HHU, 00ECTICUMBAIONIETO O€30MACHOCTh KU3HEEATEILHOCTH YeJIOBEKa U
oOrmiecTBa.

[IpakTuueckas HampaBIEHHOCTh YPOKOB OHOJIOTMH (HOPMHUPYET YMEHHE HCIOJIb30BaTh
MOJTy4YeHHBbIC 3HAHUS, YMEHUS M HaBBIKM B TOBCEAHEBHOW JXU3HU (OBIT, DKOJIOTHS, OXpaHa
3JI0pOBBS, OKa3aHUE MEPBOI MOMOIIM OCTPaAaBLIEMY U Ap.)



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmus! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BelecTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornueckue kKaramuzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TITFOKO3a, pud03a U Ie30KCHpu003a), Aucaxapuiasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Gpynkmuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB W JUMUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[utomoruss — Hayka o kjerke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIMUKC, MX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOWbl KJIETKH: MHTOXOHJAPHUH, TuIacTUibl. [IpoucxoXkaeHue MUTOXOHAPUNA W TIIACTHU]L.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMpPENApaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IB€ CTOPOHBI €IMHOTO Tporiecca Metabonusma. Porb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakimu QorocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoedunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  muTaHus», «Mertabonmu3am»,  «MHUTOXOHAPHUS,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIM[la, Oaktepuodara,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM 1uka kinetku. MHTepdasa u muro3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnetrkn — muto3. Cramgum muto3a. Ilpoiecchl, mpoucXonslye Ha pa3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJlBO€, NTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
AilleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIus,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIJIOOTBOPEHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miexonurampomero», «KapuoknHe3 B KJIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anmInKanms «/lenenue kietkuy, moaens JJHK, Moxens MetadazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOr€HETUUYECKU, MOJIEKYISIPHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHoe CKpelrBaHe. 3aKOH eIMHO-00pa3us ruOpuI0B MepBoro nokojeHus. [Ipasumo
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHYeCcKUe OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEE CKpElUBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACTBeHHas1. Posb cperbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, iy reHoTunuyeckas, "3MeH4YnMBocTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YactoTa U



MPUYHHBI MyTaluidi. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJIEKYISPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue U TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUN YEeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUTOT€HETUYECKass OCHOBa», <«3aKOH YHUCTOTBl TaMeT»,
«durubpumgHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACIEAOBAHMS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-aktopa», «['eHeTHKa rpynmn KpoBu», «MyTanmoHHas
U3MEHYHBOCThY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3y4yeHne pe3ynbTaTOB MOHOTHOPUIHOTO U JUTUOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyrtamuil y JApo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKJIEHUS M MHOrooOpas3usi KyIbTYpHbIX pacTeHuid. LleHTpsl
MIPOMCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OPO/Ia, IIITAaMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIUIONI0B. JIOCTMIKEHUsSI CENEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTMYecKHe M dTudeckue mpodiaembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJICKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMoJI0ruu. BiMsHue 3BOMIOIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CupgerenbcTBa HBOJIOLMM. [laeoHTOIOrMUYECKUE: IOCIEA0BATEIbHOCTh OSIBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, MepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MMyTEeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKylMe CHibl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOP).

Cunternyeckas Teopust sBosoruu (CTI) u e€ 0OCHOBHBIE TOJO0KEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxymie cuiibl (pakTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsuuoHHble BOJNHBI U Apedd reHoB. M3omsuus u
MUTpalus.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucrnocodieHuit
y OpraHu3MoB. ApoMop(h 036l U UIN0-3TATI TALUH.

Bun u BumooOpazoBanue. Kpurtepuum Bupga. OcHOBHBIE (GOPMBI BHJI000pa30BaHMA:
reorpauyeckoe, 3K0JI0rH4ecKoe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napaiensHas. HeoGpatumMocTs 3BoONMN.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. ATanTuBHAs paauaIys.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoAbllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYILIECTBOBaHHEN,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «JBuwxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopeba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», Mojiesb «OCHOBHbBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct xpomMocom», BiIaKHbIE IpenapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHIOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOMOUMA. AOHMOTEHHBIM CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUNCKHH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TEPMCKHH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUidl U KUBOTHBIX. [losiBneHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUUA. OCHOBHBIE CUCTEMATHUUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIEHNUN YesloBeKa. MeToibl u3ydeHus anTpornorese3a. CXoAcTBa U pa3indus 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHM Tpy/a, MBILIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

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

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kieTrka», <« KuBoTHas kierka», «lIpokapuoThueckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI, pyOniIa, ckpebdiia), TeOXpOHOJIOTHIecKas Ta0nIIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTEeCTBEHHO-HAYYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IyIIHAs,  IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TEMIEparypa, BIaXHOCTb. DoTonmepuoamnsm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruojgoruveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaueHHe OHUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJICHHOCTh, IUJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ombaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuoausmy, «llomymauuuy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOIMYJISIHH
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BinsiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl AKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKA3aTeNM SKOCUCTEMBI: OHoOMacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

[TpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOTO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOTr€OXMMHYECKHE LMKIbI AJIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECypcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuuel u cxemsl: «Ilumesble nenu», «buoneHo3: coctaB U CTpyKTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTanHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeiilime MCTOYHHMKHM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimmias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B OGuocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenbHble  coolmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pacTeHU U  KUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTCsi TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyJaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUs Ipeamera «buoiorus» BblIEIECHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWME OOy4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMOJOTHYECKOr0 00pa30BaHUsA, HaIUYME OSKOJIOTHYECKOro IPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHbL.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUs Ipeamera «buosiorus» AOCTUraroTCs B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U TPABOIOPSAKY, YEJIOBEKY TpyJa U CTapiieMy MOKOJICHHUIO, B3aUMHOTO
YBaXXEHUsA, OEpeXHOr0  OTHOMICHHMs K  KYJbTYpHOMY  HACJIEIUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeaMera «bruonorusy IOMKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHNe KU3HEHHOTO OMNbITa U ONbITa AEATEIBHOCTA B MPOLECCE pean3aliid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHITIOJTHEHHH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0O TI0O OTHOIIEHWIO K  SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM ESATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLLIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUH, TOHUMAaHKS 3HAYEeHUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEN POCCUIMCKOT0O HapO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYIYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOpMHPOBAHMA  KYJLTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (uU3UYECKas aKTUBHOCTh), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJCHHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKONW KYyIbTYphl: MPHOOpETEHHE ONbITa IUIAHWPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IMPUPOIOIOJIB30BAHUEM (COOIIOIEHNE
IpaBUJl MOBEICHUS B INPUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPEeanPUHUMAEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, FOTOBHOCTUM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHe cnenu(uku OHONOTMU KaKk HayKd, OCO3HaHHUS €€ ponu B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOIMHU JUIsl COBPEMEHHOW LMBMIIM3AIMU: 0OeCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (DPYHKIIMOHAIBHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAloIIero MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBaHHbIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYalHsIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHA 10 OHWOJOTHMH B COOTBETCTBUH C IKHU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXTmpeMeTHbIE) 00LIeHayYHbIEe TIOHSATHS, OTPAXKAIOIIIE EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, NPOILECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEPEHUE, SKCHEPUMEHT U JIPYI'HX), YHUBEpCalbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUITIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JIOJKHBI OTPakaTh:

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH I03HABATEIbHBIMHU /ICHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMA, KIAacCU(PHUKAIMM, OOOOIEHHs), pPacKpbIBaThb CMBICI OHOJOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA AN OOBsACHEHHS (aKTOB U SBICHHM KUBOH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

INPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIsS MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOLINXCS MaTepHallbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATb W BBIIOJHATH pPabOTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoosieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOHMCKY METOOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJUM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HHQOpMAIMH (TeKcTe y4eOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3IMUHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padboTe C OHOJOTHYECKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HABaHUS U 3alIMTHl HHQOpMAIMK, HWH(OPMALKOHHOM
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IIpe/ylaraeMoi 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallUi, YMETh CMATr4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JeHcTBUS MO €€ JOCTMXKEHHUIO: COCTaBJATh IJIaH JIEHCTBUH, pacHpenessiTh pPolId ¢ y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE INPOEKTHI, OLEHMBATh MJIEM C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS [UIA BBIABICHHS NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOIIEHUIO K >KUBOW IPHUPOJE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHusl MpoOaeMbl C YIETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 10 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3yIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CUTYyalUsX, CBs3aHHbIX C Ouosorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OUOJOIMM B CHCTEME HAayyHOI'O 3HAHUSA
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEp)KaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuus), HacJI€ACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 IeHTpax MHOT0OOpa3us ¥ MPOUCXOKIEHUS KyIbTypHBIX pactenuit H. U.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
DKCIIEPUMEHTA, BBIJIBU)KCHHE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHBIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEH03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIIBHOIO Pa3BUTHS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHHMaHue HEOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIllMBaHUe, CIEIUIEHHOE HACEeI0BaHNUEe, COCTABISATh CXEMbl MOHOTHUOPHIHOTO CKPEIMBaHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHHBAThb U HHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON TPAMOTHOCTH YEJIOBEKA JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOTHYecKHe (HaKTOPhl, OSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIBl HA OCHOBAHHMH MOJYYCHHBIX PE3yJbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOT€OXMMHUYECKHX LHKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHHsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEOOXOIMMOCTU



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IIeTIN IUTaHuUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHSA, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3aeioB H TeM (mudposrie)
n/n NPOrpaMMbI Bcero Konrpoannbie Hpakruieckue o0pa3oBare/ibHbIE
pa6oTsbI padoTsl pecypest
bubaunoreka [JOK
. buoxorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMbl U X OpraHu3aus 1 bubmorexa LOK
https://m.edsoo0.ru/7f41c292
3 XUMUYECKU# cOCTaB U CTPOCHHE KICTKH 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
4 JKu3HeneaTeIbHOCTD KIETKH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 PasmHOXeHME U HHAMBUAYAIBHOE pa3BUTHE 5 1 Bbubnnoreka I[JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh U H3MEHYUBOCTH 8 15 bubnunoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 Bbubnnoreka I[JOK
OMOTEXHOIOTHH https://m.edsoo0.ru/7f41c292
8 PesepBHOE Bpems 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4



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

11 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DyekTpoHHbIe (1U(ppoBHIE)

Ne i/ KonTpoJabubie IpakTnyeckue
NpOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
bubaunoreka [JOK
1 C) ¥ 9 1
BOTIOLHONHAT DHOTOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 Bubmmorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubamorexa [TOK
3 OpranH3Mb 1 OKpyAiOLas cpeaa S 1 https://m.edsoo.ru/7f41cc74
4 Coo01m1ecTBa U 9KOJIOTHICCKUE CHCTEMBI 9 Bubmmorexa [IOK
B https://m.edsoo.ru/7f41cc74
bubamoreka [TOK
P 2
> S3CPBHOS BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 25



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koauyecrso yacos Hara DJIeKTPpOHHBIEe NU(POBLIE
u/n Tema Ypoka Beero K()]-[Tpo_]n,[",]e HpaKTuqecxﬂe \Hexes 06pa3OBaTeJ1]>]-l]>Ie
padoThI padoThI 1O IJIAHY | pecypcehl
bubanoreka [JOK
1 Buonorus B cucteMe Hayk 1 1 Hen. https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozpl O3HAHUS KUBON IPUPOBL.
[paktuyeckas padora Ne 1 «Mcnonk3oBanue Bubnuoreka [JOK
2 1 0.5 2 Heq.
Pa3TUYHBIX METOJIOB MPH U3YYEHUH https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 00HEKTOBY
3 buonoruueckue cucTemMsbl, IPOLECCH U UX 1 3 Hen, Bubnuorexa I[JOK
H3yueHUEe https://m.edso0.ru/863e6564
4 XUMHYECKHH cOCTaB KJIETKHA. Boma u 1 4 Hen Bbubnnoreka I[JOK
MUHEPAIbHBIE COJH https://m.edsoo.ru/863e674e
bubanoreka [JOK
5 Benkxu. CoctaB u cTpoeHHe OSITKOB 1 5 Hen. https://m.eds00.ru/863e6b72
DepMeHTH — OUOIOTHYECKUE
karanuzatopsl. JlJabopaTopras padorta Ne 1
6 «M3yueHne KaTaIMTUIECKOW aKTUBHOCTH 1 0.5 6 uen. bubmmorexa HOK
https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTamnasbl)y»
Bbubnaunoreka [JOK
! Yraesozst. Jlunue! ! 7 Hen. https://m.edso0.ru/863e6870
Bbutnuorexa IIOK
8 Hyxneunosblie kucnotsl. ATO 1 8 men. https://m.eds00.ru/863e6d5¢
9 HcTtopus u MeTObI U3yUEHHS KIETKH. 1 9 He Bubnmorexa [IOK
Kierounas teopwust https://m.edsoo.ru/863e6e88
10 Kiretka xak nemoctHas )KuBas cucTeMa 1 10 uen. ﬁ;g::?/(;:z:jasi(.)rﬁ/S 6366088
11 CrpoeHne 3yKapHOTHIECKOH KIETKH. 1 0.5 11 nen. bubnmoreka [JOK



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
https://m.edsoo.ru/863e6e88

JlabopaTopnas pabota Ne 2 «3yuenne
CTPOEHHMSI KIIETOK PACTEHHH, )KUBOTHBIX,
rpu0OB M GaKTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpEnaparax 1 X OMHCaHHUE

https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢

12 OOMeH BeIIECTB WIK MeTab0oIu3M 12 uen. bubmorexa [IOK
https://m.eds00.ru/863e766¢
Bbubaunoreka [JOK
13 dorocuHTe3. XEMOCHHTES 13 men. https://m.edsci).ru/863e7098
bubnauoreka [JOK
14 DHepreTudeckuii 0OMeH 14 nen. https://m.edscIJ_E).ru/863e7aae
JKu3HEeHHBIN MUK KJIETKHU. J[eleHne KIeTKH.
15 ﬁ:gjf.ogzg;ia;ﬁ::: 5 1?1(;2?(::; I?OH‘II/IKEI 0.5 15 men. bubmmorexa [IOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax
16 BuocunTe3 Oenka. Peakiust MaTpuaHOTO 16 Her Bbubnuoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tparcmanus — OMocHHTE3 Oenka 17 uen. ﬁ;g:j?;i;ii?ﬁm 6367966
18 Hexinerounbsle hOpMBI )KU3HU — BUPYCHI 18 men. bubnmorexa LIOK
https://m.edso0.ru/863e7540
bubanoreka [JOK
19 @DopMBI pa3MHOKEHHUS OPTAaHU3MOB 19 uen. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N Bbutnuorexa IIOK
20 Metios 20 nez, https://m.edscli.ru/863e7f4a
O0pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.
21 OmnonoTBopenue. JlabopatopHas padora Ne 05 21 Hen. Bubnmorexa [IOK
4 «M3yueHne cTpOeHHs MOJIOBBIX KIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MHUKPOIIPEIapaTax»
22 WunuBHyanisHOE pa3BUTHE OPTaHU3MOB 22 Hen. bubmorexa [IOK
https://m.edso0.ru/863e8436
23 I'eHeTnka — HayKa O HACJIEICTBEHHOCTH U 23 ngen. bubanorexka [JOK



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

N3MCHYHNBOCTH

https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJICIOBAHHS IPU3HAKOB. 1 24 He, Bbubaunoreka [JOK
MoHOTHOpHIHOE CKPEIINBAHIE https://m.edso0.ru/863e8878

25 JuruOpumHoe ckpemyBaHue. 3aKoH 1 25 Hen. Bubnuorexa [JOK
HE3aBHCHUMOTO HACTICJIOBAHHS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIeIOBaHUE ITPH3HAKOB.

Jlaboparopnas padorta Ne 5 «3yuenue
26 peSy.l'IiTaTl())B M(?HOFI/I6pI/I,Z[HOFO :I'q 1 0.5 26 Hen. Bubamorexa LIOK
https://m.edsoo.ru/863e8c60
JUTHOPHIHOTO CKPEIIMBAHUS Y APO30(DIITBI
Ha TOTOBBIX MUKpOIpEnapaTax»

97 I'eneruka nona. HacnenoBanue npu3sHaKkos, 1 27 Hen Bubnmoreka [JOK
CLIEIJIEHHBIX C [T0JIOM https://m.edso0.ru/863e8c60
M3menuuBocth. HenacneacTeeHHast
U3MEHYHBOCTh. JlabopaTopHas pabora Ne 6.

28 W3yuenune MomuQpuKamoHHO N 1 05 28 men. brbmorexa LIOK

https://m.edsoo.ru/863e8efe
HU3MEHYHBOCTH, IOCTPOCHHE BAPHAITUOHHOTO
psla v BapuallMOHHOM KpUBO»
HacnencTtBenHast ”3AMEHYHUBOCTb.

29 Ha60paE0pHaﬂ pabora Ne 7. «AHanu3 1 05 29 Hex, Bubnmorexa ITOK
MyTaluil y Apo30(HUIBI HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpenapaTax

Bubnnoreka IJOK

30 Tetieritka uenosexa . 30 nez, https://m.eds00.ru/863e8d78
PeseprHeril ypok. O000mEeHHE IO TEME

31 «HacnencTBeHHOCTh 1 H3MEHYHUBOCTH 1 31 Hen.

OpPTaHHU3MOBY
Bbutnuorexa IIOK

32 Cenekuus Kak HayKa U IpoLecc 1 32 men. https://m.eds00.ru/863e9214

33 MeTo1bl ¥ AOCTUKEHUSI CEJEKIUU paCTEHUI 1 33 Hex. Bbubnaunoreka [JOK
1 )KHUBOTHBIX https://m.edso0.ru/863e9214

34 BuoTtexHoMOTHSI KaK OTpaciib MPOU3BOJICTBA 1 34 uen. bubmorexa [IOK

https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

N Kosmm4ecTBo yacos Hara DJIeKTpOHHBIe NU(POBLIE
Il/-ﬂ Tema ypoka Beero Konrpoabubie  IlpakTuyeckme  /Hemens odpa3oBaTebHbBIE
padoThI padoThI 1O IUIaHy = Ppecypchbl
1 DBOIIOIUS ¥ METOABI €€ N3yUSHHS 1 1 Hen. bubmorexa OK
https://m.eds00.ru/863ea20e
5 HcTopus pa3BuTHs IpeACTaBICHUH 00 1 2 Her Bubmmorexa [IOK
3BOJIOLHH https://m.eds00.ru/863e9570
3 MUKpPO3BOTIONHA 1 3 Hen. bubmorexa LIOK
https://m.eds00.ru/863e9cle
[Momyssiuus Kak sJieMEeHTapHas eMHULA
Buja u ’BomoLuy. Jlaboparopnas padora Ne Bubnuorexa [JOK
4 1 0.5 4 men.
1 «CpaBHeHHe BUIOB 10 MOP(OIOTHUCCKOMY https://m.eds00.ru/863e99c6
KPHUTEPHUIO»
5 JBIKy1ie CHIbl (3IeMeHTapHBIe (PaKTOPHI) 1 5 Hex. Bubmmorexa [IOK
3BOJIIOLHH https://m.edso00.ru/863e9da4
Bubmmorexa [IOK
6 EcrectBeHHsbIi 0TOOP U €ro GOpMBbI 1 6 Hen. https://m.edS(I)_f).ru/863e9ed0
Pe3ynbraThl 3BOJIIOLUH: NPUCTIOCOOIEHHOCTh
7| TeGopmopnas paora e 2 cOmcane 1 05 Tuen | DrmoremlOK
. https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHTEJIEHOTO XapaKkTepa
8 HamnpasneHus n myT Makpo3BOJIIOLNH 1 8 Hen,. bubamorexa LIOK
https://m.edso00.ru/863e9cle
9 HeobparumocTs 3BoIOIINN 1 9 Hen.
10 HcTopus xu3HM Ha 3emile U METOAbI e 1 10 e,
H3Y4YCHUS
11 I'umoTe3bl MPOUCXOXKACHS )KU3HH Ha 3eMIie 1 11 uen. ﬁ;g;?/(;:.eezasiﬁﬁ/ 86303536
12 PaszBuTHe XH3HM Ha 3eMJIe 10 dpaM U 1 12 Hex. bubnmoreka [JOK

nepuoaam

https://m.edsoo.ru/863ea6be



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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3Talbl YBOTIONUH PACTHTEIHFHOTO
W KUBOTHOTO Mupa. [IpakTudeckas padbora

Bbubaunoreka [JOK

13 Ne 1 «M3yueHne HCKOTIAEMBIX OCTATKOB 05 13 ez, https://m.edsoo.ru/863ea8bc
pacTeHUH 1 )KUBOTHBIX B KOJUIEKLIUSIX»

14 CoBpeMeHHas clcTeMa OpPraHUYeCKOTo MUpa 14 wen. bubamorexa [OK

https://m.edsoo.ru/863ea48e

15 DBOITIOIHNS YeIOBeKa (AHTPOIIOTEHE3) 15nem. ﬁigﬁ?ﬁlﬁiiﬁﬁm 63eac2C

16 JBxymue cuibl ((paKTOphI) aHTPOTIOTeHEe3a 16 men. ﬁ;g;?;:;i;ii?ﬁm 63eaddd

17 OCHOBHBIE CTaINH PBOIOIAN YETOBEKA 17 wen.

18 UYenoBeuecKkue pacsl U IPUPOIHBIE 18 tex. Bubnuorexa [JOK
aJaNTaluy YeloBeKa https://m.eds00.ru/863eaea?2
PeseprHsIil ypok. O000mEeHHE IO TEMe

19 «BO3HUKHOBEHHE U Pa3BUTHUE >KU3HU HA 19 nen.
3emie»

20 DKOJI0THA Kak HayKa 20 men.

21 Cpezpl 00UTaHKS U SKOJIOTHYecKUe (HaKTOphI 21 nmen. ]P?::S;H/J/(:r:eezasg)orﬁ/ 863eafec
Aobunortnueckue akropsr. JlaboparopHast
pabota Ne 3. «Mopdonorudeckne

29 0COOCHHOCTH PacTEHHUI U3 PA3HBIX MECT 05 22 Hen Bubmmorexa [IOK
oburanusy. JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusiHME cBETa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

Bubnmorexa [IOK

23 brotirieckue gaitopo! 23 Hex. https://m.edS(])_E).ru/863eb348
OKOIIOTHYECKHE XapaKTePUCTUKI

24 Honym%m' Hpakcrieckas pa603“ aNe2 0.5 24 uen. https://m.edso00.ru/863eb348
«IToacyér MIOTHOCTH MOMYJISIIUI Pa3HbIX
BUJIOB PACTCHUI»

25 Coo01ecTBa OpraHu3MoB — OHOIICHO3 25 Hef. Bubmmorexa LIOK

https://m.edsoo.ru/863eb46a



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/863eb348
https://m.edsoo.ru/863eb46a

Bbubnuorexa I[JOK

26 OKOJ0rH4ecKre CUCTEMBI (3KOCHUCTEMBI) 1 26 Hen. https://m.eds0o.ru/863eb46a
. (;CI(-)IO(]:HBICQZ[OK:SaT;ZI/I BKOCI/ICCT:{\'/[(I:I. ) . - BuGmorexa LLOK
KoJlornueckue nupamuapl. CBoicTB Heql.
https://m.eds00.ru/863eb5fa
sxocucteM. CyKkreccus P
28 IIpupogHble 3KOCUCTEMBI 28 nen.
29 AHTpOIIOTEHHBIE SKOCHCTEMBI 29 Hen.
bub6 OK
30 Buocdepa — rmobanpHast sKocHCTEMA 3eMITH 1 30 Hen. h;p:;l;;eezzi ru/863ebb5e
bub OK
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChHephI 1 31 men. h;:pg'jl;)r;eelzjzg) r1/863ebd16
32 YenoedecTBo B Orocdepe 3emn 1 32 Hen.
33 CocyIecTBOBaHUE MIPUPOJIBI U YSIIOBEUESCTBA 1 33 Hen bubamorexa LIOK
' https://m.edsoo.ru/863ebale
34 PeseprHbIil ypok. O000IIEHE TEMBI 1 34 Hen.
«Coo01ecTBa ¥ AKOJIOTHIECKHE CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 25



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.

[Taceunuka B.B., Axuronepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

I'.. Jlepuep. buonorus .CiaoBapb-ClipaBOYHMK MIKOJbHUKA 1J14 moarotToBku B EI'D, 2018r.
T.B. Hukutunckas, E.B. benoropuesa, T.JI. beamatepubix OddextuBnas noaroroska k EI'D,
20109r.

A.A. Kupunenko. EI'D 6uonorus. ['eneruka, 2023r.

B.H. llTaxoBuu, buonorus. ['ocynapcrBennas urorosas arrecranus.l1oaHb1i Kype cpensen
HIKOJIBI B TaOauIax u cxemax,2019r.

T.B. Hukutunckas,buonorus. Harnsaaueiid cipaBounuk st noArotoBku k OI'D u EI'D,

MockBa 2022r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
Crnucok caiitoB st noaroroBku k I'MA u EI'D

» Caiitr ®enepanbHOro MHCTUTYTA Nienarornueckux m3mepenuit (OUITN): http://www.fipi.ru/.
3nech myOauKyeTcst MHOTO MaTepuasioB 0 EI'D 1 TECTOBBIX TEXHOJIOTHSAX B 00pa30BaHUM B
LIEJIOM, B TOM uHucie ectb gemo-Bepcuu EI'D ¢ 2004 r. (HoBbIe JeMO-BepCHH CHavalla
MOSIBJISIFOTCSI UMEHHO 37ech). MHoro nndopmanuu u no 'MA

* OdunuansHbIil HHGOPMAIIMOHHBIN TTOpTal EAMHOTO rocy1apCTBEHHOTO IK3aMeHa!
http://www.ege.edu.ru/ I'naBusrii mopran no EI'D

» Undpopmanmonnas noaaepsxkka EI'D u THUA: http://www.ctege.or+g/ Mormisslit pecype,

CBEKHE HOBOCTH, €CTh OMOIMOTEKa KHHUT 1o noarotoske k EI'D u I'MA



* Caiit nH(opMarmoHHON MOAEP)KKKU ENMHOrO Tocy1apcTBEHHOr0 SK3aMeHa B
KOMITbIOTEpHOI popme: http://www.ege.ru/

* Caiit LlenTpa onenku kauecTBa oopaszoBanus: http://centeroko.ru/ AHamuTHYecKue OTYEThI
no pesynsratam EI'D, Tecram PISA u np.

* [lemaroruueckoe coodiiectBo Exarepuns [Tamkosoii: http://pedsovet.su MHoro TpeHaxepoB
110 MOJITOTOBKE, CO3/IaHHBIX yYUTEsIMH, 110 ajapecy: http://pedsovet.su/load/62

* bonbmas komiekuus marepuanoB o EI'D u 'MMA u noaroroBke k HUM:
http://www.alleng.ru/edu/hist6.htm

* Onopusie koHcniekTel @omuna : http://planetashkol.ru/ts/history-online/about/
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yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

st ooyvaromuxest 10 —11 kiaccos

HOACHUTEJBHAA 3AIINCKA



[Iporpamma no yue6HOMy npeamMety "buonorus” (manee - 6MoI0THs) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konmenumu mnpenogaBaHus
yuebHoro npeamera «bruoorus» U OCHOBHBIX MOJIOKEHUHN (henepanbHOil paboyeil mporpamMmmbl
BOCITUTAHHUS.

VYuebnsiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHOH 00nacTu «EcTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OI'OC COO mnpodwiibHble y4eOHBIC MpPEIMETHI, H3y4aeMbie Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnaniu o0y4eHus Ha ypOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHMM OOLIMM, CpelHUM NPOPECCHOHATBHBIM U BBICHIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MMPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEllICHUE
o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX ¢ MpodopueHTanuein
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAaydHOTO 3HAHHWA,
CBSI3aHHOTO C OHOJIOTHEN, MEIMIIMHOM, SKOJIOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LETU U 3aa4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYPHPOBAHHE IO pa3lelnaM M TeMaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Y4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydwarommxcsi. B mporpamMMe mo OHOJIOTHH pean30BaH MPHHIIHIT
MIPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCs  HAIMPaBICHHOCTh Ha  MOCIEAyIoIlee  Pa3BUTHUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUIECKOTO MBIIUICHUS, TIPEJCTaBICHUNA O 3J0pOBOM 00Opas3e KH3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIICHUS K OKpYXKarolled MpHupoaHON cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k miaaHHpyeMbIM JUYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHOMN
JEeSTEIbHOCTH OOYyYalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYecKoro oOpa3oBaHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebublit npeamer «buosorus» Ha ypoBHE cpefHero oOmiero oOpa3oBaHUs 3aBeplIaeT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPMEHTHPOBAH HA pacIIMpEHUE W YriyOlIeHne 3HaHUH
0o0ydJaromumxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
HMOpPHUONIOTUN U OMOJOTUU PA3BUTHS, T€HETHKH, CENEKIIUH, OMOTEXHOJIOTHH, IBOIIOLHNOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yuebHoro mpeamera «bromorus» Ha yriayOJlieHHOM YpOBHE OpUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TOJIYYSHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHero npodeccuoHanbHOro oopasoBaHus. OCHOBY €ro CoJepX aHHs
COCTaBISIET CHUCTEMa OMONOTHYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pa3JesioB OMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIUpeHbl U yrayOiaeHbl
OmoyornYecKne 3HaHWSA O PACTEHUSX, KUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me YeIOoBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIONETo BeIOOpa mpodeccun. Bo3mMokHa Takke WMHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HW3y4arOTCs OCHOBBI MOJIEKYJISPHOM M KJIETOYHOH OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3yyaroTcsi 3BOJIOIMOHHOE YY€HUE, OCHOBBI SKOJOTHH U
ydeHue o omocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HAHUW O CTPOCHUU, MHOTO00pa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJOTHH, MPHUKIAIHBIX aCMEKTax
Ounonoruueckux 3HaHWM. [ pa3BuTUS U HoJAepKaHMsS MHTepeca oOydaromuxcs K Ouoyioruu
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
obsacTi OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apYOCKHBIX YUEHBIX B pEIICHUE BAXKHEUIIHNX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
O00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra U NPHOOPETeHUE YMEHUN MCIOJIb30BaTh ATH 3HAHUS B (POPMHUPOBAHUM WHTEpECa
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrieunBaeTcs pelIeHneM CIIEAYIOIMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBI:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKHUX HAyK (MOJEKYJISIPHOU U KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHU B JlabopaTopuu U B Mpupoie (HaONroJeHUEe, U3MEpEeHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXKAY pa3BUTHEM OWONOTHH U  COIHAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YelIOBEYEeCTBA; OIEHMBATh IOCIEIACTBHS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIONATH MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOUINXCS MHTEIUIEKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIICJAOBAHUM, peIIeHUs] OWOJIIOTMYECKHUX 33134, MOJCIHPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEIEHUS B TPUPOJAE; WHTETPALUN €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3I0POBbA U 3J0POBbS OKPYKAIOMIMX JIOJEH (COONIOACHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBUM JJIi OCO3HAHHOIO BbIOOpPAa OOYYaIOMMUCS WHIUBUIYaTbHOU
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOMPEIEIICHUI0, B COOTBETCTBUU C HHIMBUIYaJbHBIMA MHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee ymucliO YacoB, OTBEACHHBIX HAa H3ydyeHUE OWOJIOTMM HA YIIyOJE€HHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIIEU(PHUKU €ro COJEPKAHWUS M HAIPaBICHHOCTH Ha MPOJOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHH OMOJIOTMM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JAaOOpaTOPHBIX U TMpakTHUeckux pabor. Takke ydacthe OOydYarOMIMXCS B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.

BOCIIUTATEJIbHBIA IOTEHIIUAJI TPEIMETA «BAOJIOT USI»



[Ipuopureramu mis yaeOHOro mpeamera «buonorus» Ha CTYyNeHH CpemaHero (TOJHOTO)
o0rmiero o6pa3oBaHus Ha NPOPHILHOM YPOBHE SIBISIOTCSA: CpaBHEHHE 00BEKTOB, aHAJIHN3, OIICHKA,
pelleHure 3a7a4, CaMOCTOSITeNIbHBIN MOUCK HHGOpMAIUH.
buonornueckoe o6paszoBaHue MPU3BAHO 0OECTICUUTD:

* OpueHTaUIO B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH: MpU3HAHUE BBICOKOM IIEHHOCTH
KH3HHU BO BCEX €€ MPOSBICHUSX, 3A0POBbsl CBOETO U JIPYTUX JIIOACH; 3KOJIOTHYECKOe CO3HAHME;
BOCIHUTAHUE JIOOBU K IPUPO/IE;

e Pa3BuTHE IT03HABATEIILHBIX MOTHUBOB, HAIIPaBJICHHBIX Ha IMOJYYCHHC HOBOI'O 3HAHHA O
YKUBOI IpUpPO/Ie; MO3HABATEIBHBIX KaYeCTB JINYHOCTH, CBA3aHHBIX C YCBOCHHEM OCHOB HayUHBIX
3HAHUH, OBJIQJICHUEM METOJaMH UCCIIEIOBaHHUS MPUPOABI, (HOPMUPOBAHHEM HHTEIICKTYaTbHbBIX
YMEHUI;

® OBJIaI[eHI/Ie KIIFOYCBBIMHU KOMIICTCHTHOCTAMMU: y‘-Ie6HO-HO3HaBaT€JIBHBIMI/I,
MH(OPMaLMOHHBIMU, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMU;

*@opMHUpPOBAHUE Y YYAIIUXCS IMO3HABATEIHHOW KYJIBTYpPhI, OCBAaMBAEMOW B MPOIECCE
MO3HABATENILHOMN JESITENbHOCTH, U 3CTETUYECKON KYIbTYPhl KaK CIIOCOOHOCTH K SMOIIMOHAIBHO-
LIEHHOCTHOMY OTHOIIIEHHUIO K 00BEKTaM KUBOM MPUPOIBL.

buonorust siBisercs OIHUM U3 BEIyIIUX IPEAMETOB E€CTECTBEHHOHAYYHOrO IHKJIA B
CUCTEME IIKOJHLHOTO 00pa3oBaHUS, MOCKOJIbKY MMEET OIPOMHOE 3HAUYCHHE B KU3HU HAIIETO
oOmiecTBa, B CTAHOBJIICHUU U PAa3BUTHH JIMYHOCTH peOeHka. be3 Heé HeBO3MOXKHO obecrieueHue

310pOBOTO 00pa3a KH3HU M COXpPAaHEHHME OKpPYKAIOIIEH Cpelapl — MecTa JKU3HM BCEro
YeJI0BEYECTBA.

3ajaun u3y4yeHus OMOJIOTMH B CPEIHEN HIKOJIE:

. Oco3HaBaTh €JUHCTBO U LIEJIOCTHOCTh OKPYXKAIOIIET0 MUpPA, BO3MOXKHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHXKEHUM HAYKH.

. [TocTeneHHO BBICTpaUBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHUE.

. Oco3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaM0O00pa30BaHUIO, B TOM YHUCIIE U B
paMKax caMOCTOSTEIbHON JAESITEIbHOCTH BHE IIKOJIBL.

. OneHuBaTh KU3HEHHbIE CUTYAlluU C TOUYKH 3peHusi 0e30macHoro oopasa KU3HHU U
COXpaHEHHUS 3/10POBBSI.

. OneHuBaTh 3KOJOTUYECKUI PUCK B3aUMOOTHOLICHUH YeJI0BEKa U IPUPO/IBL.

. @opMHUpOBaTh  3KOJIOTMYECKOE  MBILIUIEHUE: YMEHHE  OLEHUBAThb  CBOIO

JIEATETLHOCTh M TIOCTYIIKH JPYTUX JIIOAEH C TOYKH 3PEHHSI COXpPAHEHUSI OKPYKAIOIIEeH Cpebl —
rapaHTa KU3HH U OJIaromnony4dus Jrojeil Ha 3emie.

JlyXOBHO-HPABCTBEHHOE BOCMHUTAaHHE (HOPMHUPYET Y TMOAPACTAIONIETO IMOKOJCHUS
MOHUMAaHUE KU3HHU KaK BeIUYailleld IeHHOCTH, €r0 OTHOIIEHHE K MPUPOJIE, YACThIO KOTOPOU OH
spisieTcst cam. [locpeacTBOM u3ydeHusi OMOJIOTHU CO3JAI0TCS YCIOBHSI JIJISl Pa3BUTUS JIMUHOCTH
pebeHKa KakK 4elloBeKa, N3YJarollero OKPY>Kaloui MUP U CBOM COOCTBEHHBIN (yXOBHBIN) MUP.
Unér ¢opmupoBaHue TBOPUECKOM JUYHOCTA C AKTUBHOM IKU3HEHHOW  TO3UIIUCH,
UCHBITHIBAIONICH yBa)KEHHWE K TBOpIAM HAyKH, OOECIEUMBAIOIIMM BEIYIIYIO POIb OHOIOTHU;
37I0pPOBOTO 00pa3a »KU3HH, 00CCTIEUMBAIONIETO O€30MaCHOCTh KU3HEEATEILHOCTH YelIOBEKa U
oOrmiecTBa.

[IpakTrueckass HampaBIEHHOCTh YPOKOB OHWoOJIOTHH (HOPMHUPYET YMEHHE HCIOJIb30BaTh
MOJTyUYeHHBIC 3HAHUS, YMEHUS W HaBBIKM B TOBCEJIHEBHOW JXU3HU (OBIT, DKOJIOTHS, OXpaHa
3JI0pOBBS, OKa3aHUE MEPBOM MOMOIIM OCTPaiaBIIEMyY U Jp.)

BrimmyckHHK J0MTKEH OBITh TUYHOCTHIO BCECTOPOHHE M TAPMOHUYHO Pa3BUTOM, TOTOBOU K

’KU3HU U TPYJy B COBPEMEHHBIX YCIOBUAX. B cOOTBETCTBUHU € 3TOH II€IIBIO B Ipoliecce 00yueHus
OMOJIOTHH JTOJKHO OCYIIECTBIATHCS TPYI0BOE, 3CTETHUECKOE, ITHUECKOE, TATPUOTUIECKOE,
IPAXKIaHCKOE, TMTHEHUYECKOE U DKOJIOTUYECKOE BOCIIUTAHUE.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HavyeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie c¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHUYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, .
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosgoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U pa3BUTHE.

YpOoBHM OpraHu3alld JKHUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, usydaromue KxuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONH M HE3aBHCHUMOM
nepeMeHHOH. [lnanupoBanue skcnepuMenTa. IlocTtaHoBka M mpoBepka runore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHUnHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JAeMoHcTpanuu

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH PHUPOIBD».

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KieTrku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KIETOYHOH OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneliaen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPUTENS], pPEareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHUIbl, OJIMrocaxapujbl M noiucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun munuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u Op2anuiecKuti cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnpenenenrne XuMUYECKHX JJIEMEHTOB B )KMBOU MPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy, «HyknennoBeie KUCI0Tb, «CTpoeHne MoaeKyiabl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOEHUsl TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYecKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneruéHHas auddysus), aKTHUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrtpoeHue TrpaHyIspHOTO peTukynyma. Mexanusm wnanpasnenuss oerkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHAPHHA W TuIacTHA. llepBUUYHBIC, BTOPHYHBIE H CJIOXHBIE IJIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. Muxpo@uiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTuHa — TUCTOHBI. J{uHamuxa s0epHOU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOM KIETKH», «CTpoeHHe KUBOTHOU
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi pabora «3yueHue CTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrnieueHue kietku: npespanieHne ATd B 00MEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomps xmopomactoB B mporecce GortocunTe3a. CBeTOBass M TEMHOBAs
dazpl. @omoovixanue, C3., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIIHNE
OaxTepuu, Kene300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OaKkTepuH. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. DTarbl IHEPreTUYECKOro oOMeHa. [loAroToBUTENbHBINA HTarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amus HaclenCTBEHHOW WHQpOpMANUU. [ €HEeTUYEeCKHil KO/, €ro CBOWCTBA.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmore3a omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble (JOPMBI KU3HU U OONMUTaTHBIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenuid. CIIN, COVID-19,
COIMAIbHBIE U METULIMHCKHUE TIPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmukanum — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETBbHOCTh. MexaHusm
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W MPOUCXOJALIME B HUX MpOLECCHl. THIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsaumsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4Hasi THOENbh —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue n GQyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KonoHuaabHbie
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOAAIIAs, OCHOBHAasA, MexaHuueckass. OCOOCHHOCTH CTPOCHHS, (PYHKIMA U pacCHONIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHAsA, MblleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl 1 BHyTpeHHMI ckeneT. CTpOeHHE U TUIIbI COEIUHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Mutanue opranu3zmoB. [lormomieHne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luTaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
JIbIXxaHue. JlpIxaHMe MO3BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. JBOJIOIIMOHHOE YCIOXKHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucreMa u €€ opranbl. KpoBeHocHas cucTema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTEeMaMu. BpiieneHrne y MmO3BOHOYHBIX >KUBOTHBIX M uenoBeka. [loukw.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKUH UMMYHUTET. Teopusi KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisiuus y pacteHuil. PocToBbie BemecTBa U HUX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrexkc u peduekropnast nyra. bezycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBSI3b HEpPBHOU U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHE HACEeKOMBbIX», «TKaHU pacTeHU»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BeiienurensHas cucremay, « JHIOKpUHHAA cuctemay, «CTpoeHue MbIIb, «MMMyHHTETY,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema poid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparbl TKaHe, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opysoBaHue Jns JEMOHCTpPAlMU TMOYBEHHOTO W BO3AYIIHOTO THUTAHWS PACTCHHIA,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHToB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U M0JI0BOE. Buib
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE U AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIIIOJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTU IPOOJICHUST MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButrue xuBoTHbIX. [locTamOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >KUBOTHBIX. @akTOpbl PETyNISIMM POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Ipouecce Meio3a. ['ameroreHes y pacTeHH.
Om1og0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30UAa,
«OcHOBHBIE CcTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MaiicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTbD», <«OKW3HEHHBIH 1UKI MXa», <OKU3HEHHBIH UMK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TCHETUKH Kak Hayku. Pabotel I'. Menpgens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOIOTHYECKHM, IUTOTOTUYECKHI, MOIEKY IS PHO-T€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HUCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpo 3akoHBI MeHnemns», «Tpetuit 3akoH Menuemnsy,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN allIeau3M», «B3anmoielicTBre Fr€eHOBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJIsl IEMOHCTPALMH CUEIUICHHOTO HACIEAOBaHUS IMPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHYUBOCTb. Ponb cpenpl B GOpMUPOBAaHUU MOIU(PUKAIIMOHHOM
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTaIllHOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmonHass W3MEHYMBOCTb. BHJbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y Apo30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJIEKYISIpHO-TeHEeTUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacimeaCTBEHHOM MNPEapacloNOKEHHOCThIO. 3HAUYEHUE MEIUIIMHCKOW T€HETUKU B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PHU3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay», «MeToAbpl M3yYeHHS] TCHETUKH YEJIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoxaeHus 1 MHOroo0Opasusi KyJIbTYpHBIX pacTeHuil. Ponb cenexkuuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBEHHBIN O0TOOpP: MacCOBBIA U MHAUBHIYaTbHBIMH.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CEJIeKUHMOHHOW paboTel. PaguanuoHHbBIl u
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBumoBas rtuOpuauszanus. bBIU3KOPOJICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUHUU pacTeHUd u
JKUBOTHBIX. «3€1EHAsl peGoNOYUsLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyel s co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH», «METOIbl CENEKIINN,
«Otnanénnas rubpuamnzamnusy, «MyTareHesy.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CEJIEKIIMU PACTEHHI M JKMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKaHEBBIC KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PAaCTEHUM U JKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHus U MEpCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (QyHIAMEHTaJIbHBIX OCHOB MEAMIUHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, yctaHoBieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHas HHXEHEPUI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHUsI OpPraHM3MOB, HACJIEACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecCTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUoorus. 3HauYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jluanew)», «JlecTHHIIAa KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJbTYpHBIX (hopM KamycTs», «Iloponibl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHULA 3BoolMH. COBpEeMEHHbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemenTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) OBOJIONUH. MyTalMOHHBIA IpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulIouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciedcmeus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHusMoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — xiarodeBoil dakrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHMSL:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMIOIMOHHOM OuoNOrMM B  pa3paboTKe HAYYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsSIiumoHHas CTPYKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIBI 1AaypcKoi», «[lomyssiMOHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAsT OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka KHUBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHMe BMJOB CHHUL, «[lomuruionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHHui OJIN3KUX BUI0B, 00Pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBU3Mbl. MoneKyIsspHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BOJIOUMHU. [lpunyun  cmeHvl  QPyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI UeOBEKa W IIUMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onbltaMmu @. Penn, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omeir C. Mumiepa u . FOpu. OOpa3zoBanue mnonumepoB W3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. VckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3tanel oprannyeckoil 3Bostounu. [[osiBIE€HHE U 3BOJIIOLMSA MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TI'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS TTO3BOHOYHBIX. [Iponcxoxkacane aMpuOuit U perTHIIHid.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHOo30HM. OOmias xapaKTepuCTHKa KJIMMara W TeojIoTMYecKux Impouecco. [losBrnenue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN Kpu3Hc, ero ocobeHHocTu. [Ipobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. [lacrep, 1. U. Meunukos, A. U. Onapun, Ix.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYECcKOM 3BOIIOLUN,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«UYneHucToHorue», «PbI0BIY, «3eMHOBO/IHBIEY, «IIpecMbikaroniuecs», «[Ituisy,
«Munekonurarone», «Pa3BuTHe JKM3HM B apXeWCcKou ape», «Pa3BuTme IKHM3HH B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapuyd pacTeHUN Ppa3IUYHBIX OTEJNOB, KOJJICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3yyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE NPEJICTABICHUN O MPOUCXOKICHUU YeloBeKa. Pennrmo3Heie BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3NO0JIOro-0MOXUMHUYECKHe, TMoBeAeHueckne. OTiauuMs YenoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHBI (IPOKOHCYIIBI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsIi npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAS), MOHTOJIOMIHASA (a3MaTCKO-aMepHuKaHcKas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIOJOTHSl  YEJIOBEYECKUX  MOMYJSALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw cxembl: «MeTOABI  aHTPOMONIOTUMY», «l OJOBHOW MO3T  4YelOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek nNpAMoXoasmuin», «JleHuCOBCKHI YeI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

Jladoparopnasi pabGora «M3yueHHe OCOOCHHOCTEH CTPOCHHs CKelieTa 4YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue W pasBuTHe 3Kojoruu B Tpyaax A. ['ymbompnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3K0JOTMU. MOHUTOPUHT OKpPY)KaIOLIEH Cpeibl: JIOKAJIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa C INpuponoid. DOopMHUpOBaHUE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTHM MX JedctBus. Knaccudukanus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Konoruyeckux ¢pakropos. [Ipasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonoruueckuil gaxrop. [IpucnocobneHuss pacTeHUid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HauyeHUE OMOTHYECKUX B3aMMOJICHCTBHMA IS CYIIECTBOBaHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerIoKpOBHBIE )KUBOTHBIEY, «XOJOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUIl, CBETONIOOUBBIC, TEHETIOOMBBIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepopuTam, Me30(puTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYIMI, KOJUJIEKIIUH >KUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTEHWH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKHUX B3aMMOICHCTBHIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HbIX MeECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJAHi. OCHOBHBIE TOKAa3aTEH MOMYJISLUU:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
HOMYJSAUH U e€ peryisiuus. buotuueckuil noreHuan nonyasuuu. MoaeaupoBanue JMHAMUKA
nonynsuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoMOrMYecKOW Hume Buaa. Mecroodutanue. MHOromMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauun», «Bo3pacTHple nupamuabsl nonyirsuum», «CKOpOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpPaMuibl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHUHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AQHTPOTIOTEHHBIMH M TIPUPOTHBIMU IKOCUCTEMAMU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo s¢ghghexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUML.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMmoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTaHus (macTOUIHAs, JETPUTHAA)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypo0IKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha IM0JIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHOoreoXMMHYECKHe HUKIBI (Yriiepo/a, a3ota). PUTMuuHOCTS siBiieHu# B 6uocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHUBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepozaa B nmpupoae», «Kpyrosopor kuciopona B npupoae», «KpyroBopor Boasl B IPUPOIEY,
«OcHoBHBIE OWOMBI cymmny, «Kimumarunueckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repbapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX peCypcoB. MI3MeHeHe KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BepOsITHbIC TIOCIIE/ICTBHUS.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmunpl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHHe TUAPOCeEpb»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHOJIOT'NHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrPAMMBI 10 OHOJIOTUU BBIIACIICHBI
CIICAYIONIME  COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUCynmuMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb A U CTPOUTH KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOTPAaMMbI 10 OHUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHMOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPCHHEH TO3MIIMU JIMYHOCTH, MATPHOTH3MA H
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeEMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIC PE3yJbTAThl OCBOCHUS YYEOHOTO mpeaMeTa «Bbuosorus» TOKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OO0ydYaromerocs Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATeNbHBIX 3a/1a4, BHIIOJTHEHHH OMOIOTUYECKUX HKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEXKIEHUSIMHU, KYIbTYPHBIMHU IIEHHOCTSIMH U COLIMATBLHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIMOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSATUN M OTHbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3IOPOBBIO M )KU3HU JTIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITA IUIAHUPOBAHMS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIIEel Cpeibl;

OCO3HaHUeE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH MCTOJIB30BaTh MPUOOPETAEMBIE PY U3YYCHUU OMOJOTHUH 3HAHUS U YMEHUS
IPU PEIICHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOJIE30BaHNEM (COOII0ICHUE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEIPUITUE JCUCTBUM, MPUHOCAIIMX BPEH OKPYKAKOLIEH NPUPOIHOU Cpexe,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHS MPEITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIILICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITA
JESATETbHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUDA;

MOHWMAaHHUE CIeMUPUKH OUOJIOTUM KaK HAyKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHHUU
palMoOHAIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOoBeKa M OOIIecTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEN U PEIIeHUH MPoOJIeM COXpaHEeHUsI PUPOTHOTO PAaBHOBECHS,

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOMW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA M3 TI00ATbHBIX
HKOJIOTHYECKUX MPOoOIIeM B obecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYEHUU OMOJOTHYECKHX 3HAHUU B IIENSX TMOBBIIMICHUS 0O0IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHUSI, HMCIOJB3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS JUIs aHanu3a U OOBSCHEHUS SIBICHUUN
OKPYKAIOIIeT0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JenaTh 00OOCHOBAHHBIE
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IIEJBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJB30BaTh OHMOJOTHYECKHE 3HAHHS s PeIICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUWE IIEHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
MCCIIEI0BATENBCKYIO ICSITENPHOCTh MHIMBUAYAIHHO U B TPYIITIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble N1 (OPMHUPOBAHMSI MHUPOBO33PEHHS] OOYHAIOIIMUXCS  MEKIUCIHUILUIMHAPHbBIC
(MeXmnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMUE, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHHUBEpCAIbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUM OOYyYaIOlTUXCS,
CHOCOOHOCTh o0yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIE Y4eOHBIC NEHUCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIOJIb30BAaTh TPU OCBOCHHHM 3HAHUU MNPUEMBI JIOTUYCCKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHHUs, Kiaccuukaiuu, 0O0OOIIEHHUs), PACKPBIBATh CMBICI OHOJIOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTaThl JACITCILHOCTH C TIOCTABJICHHBIMU IISIISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHpPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIHM3a UMEIOITNXCS MaTepUATbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX pEaJbHOT0, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOIOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMU, MPEOOPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUsSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHWS B  [O3HABATENBHYI0 M  IPAKTHYECKyl0  00Jactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanueii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM SI3bIK B KA4eCTBE CpEICTBA NpH padboTe C OHOJOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMHU pAClO3HABaHUS M 3alIMTHl HHQOpMAIMH, HWHGOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMol TeMbl (YMEHME 33/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOAJbHBIE CpPEICTBA OOIICHUS, MOHMMAaTh 3HAYEHHUE COIMAJIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTH NIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IpU
pelIeHnr OMOIOTHYECKON MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIITOBBIX
dhopM B3aUMOJICHCTBUS IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHA C Y4ETOM OOIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIHM COBMECTHOW JESTEIbHOCTH, OPraHUW30BbIBATH W KOOPJAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaILMSX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHUAMM:

1) camoopranu3amus:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOLICHUIO K XKUBOW MPUPOJE, CBOEMY 3JI0POBBIO U 310POBBIO
OKpYKaloIlIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIIECHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JIEATEIHLHOCThH, OIICHHBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOAepKaHMs ydeOHoro npenmera «buonorus» Ha
yri1yOJa€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEGHMIO, MHTEpPHpPETAMd U NpeoOpa3OBaHUIO 3HAHWM, BUIbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbl MHpAa, B I[IO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE OUOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U pPa3BUTHUE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIEIJICHHUs], YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHOM wu3aMeHuumBoctu H. M. BaBwiioBa), mpuHUIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX U YE€JIOBEKa, CTPOCHHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposxeHHst, aBTOTPO(HOr0 M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIIMBATh B3aMMOCBS3M MEXAY OPraHOMAAMU KIETKH M HUX (YHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUAME, MEXAY JTanaMu OoOMEHa BEIIECTB, dTamaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE apTyMEHTbI, OMOJIOTHYECKYI0O TEPMHUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE peliaTh OWOJIOTHYECKHE 33aJayH, BBISBIATH MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEeIyeMbIMH OHOJOTHYECKUMH TIPOLECCAMU M SIBJICHUSMH, [€1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX JKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIWIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, W MyOJMYHO MPEACTABIIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccHd U TPOJODKEHHWE OHOJOTHYECKOro o0O0pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmetHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBlI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
palMOHAILHOTO TPUPOIONONB30BaHUs, W B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIlE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUI, KOTOpas BKIIOYAET ONpPEJesICHUS U
NOHMMaHHUE CYINTHOCTH OCHOBOMOJATAlOMUX OWOJIOTHYECKUX TEPMHUHOB W TIOHSATHH (BHUI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Muaummyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEAOBAHUIX >KUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTAOUIM3UPYIOIIEr0, MABMKYLIETO U pa3pbIBAIOILIErO €CTECTBEHHOro 0T0opa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJCTBA OPIraHMW3MOB pa3HbIX CHUCTEMAaTUYECKUX TIPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3a7ayd, BBIBIATH NPUYMHHO-CICICTBEHHBIC CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-MCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, DKOJIOTHU U
MeIUIIMHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX M CIOCO0AX MPEJOTBpAIICHUs TII100aJIbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3AWCTBA, MUILIEBON MPOMBINUIEHHOCTH, YTIIyOJsATh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4yacoB
Ne HaumeHoBaHMe pa3aeioB U TeM DyeKkTpoHHbIE (1U(ppoBLHIE)
KonrpoabHbie IIpakTnuyeckue
n/n MPOrpaMMBbI Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
1 Buonorus kak Hayka 1 bubmmorexa LIOK
Y https://lesson.edu.ru/06/10
2 JKuBBIE CHCTEMBI M X H3YUYEHUE 2 bubmmorexa [IOK
y https://lesson.edu.ru/06/05
bubarorexa [TOK
b 2 .
3 HOTIOTHA KICTICH 05 https://lesson.edu.ru/06/10
bubnnorexa [JOK
4 N MITe CKas ODrAHMAAIIIS KIETKI 10 1 https://lesson.edu.ru/lesson/f0169498-
P t 8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
bubnnorexa [IOK
5 Crpoenie u dyHKIH KIeTKH 8 ’ https://lesson.edu.ru/lesson/86c00dc3-
P yHKI 4fd0-40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10
6 OOMEH BEIECTB U MPEBPAICHIE YHEPTHH B 9 1 Bubmorexa [IOK
KIIETKE https://lesson.edu.ru/06/10
bubanorexa [IOK
Hacnencreennas nHpopmanus u https://lesson.edu.ru/lesson/05b30833-
7 R 9 0.5
peanu3anus e€ B KIICTKE 2ed2-445b-b4ae-
823f126b73d0?backUrl=%2F06%2F10
Bubnuoreka [IOK
8 HAHEHHEL [T KTeTkI 5 1 https://lesson.edu.ru/lesson/86c00dc3-
SHEHHRI I € 4d0-40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10
Bbubnnorexa [JOK
9 CrpocHue ¥ QyHKIH OPraHU3MOB 17 15 https://lesson.edu.ru/06/10
10 PazmHOXEHNE M pa3BUTHE OPraHU3MOB 8 15 https://studarium.ru/article/134
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https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.edu.ru/06/10
https://studarium.ru/article/134

I'eHeTHKa — HayKa O HACJIECTBCHHOCTH H Bbubnnorexa [JOK
11 2 0.5 . .
N3MEHYHBOCTH OPTaHU3MOB https://studarium.ru/article/125
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 https://studarium.ru/article/126
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH https://studarium.ru/article/129
14 I'eHeTHKA YelOBEKA 0.5 https://studarium.ru/article/142
15 CenekIys OpraHu3MoB 1 https://studarium.ru/article/143
https://scfh.ru/papers/sinteticheskaya-
16 BHOTEXHONOrUs U CUHTETHYECKAS OMOJIOT U 4 ; )
biologiya/
17 PesepBHOE BpeMst 1
OBIIEE KOJIMYECTBO YACOB ITIO ITPOTPAMME 102 13



https://studarium.ru/article/125
https://studarium.ru/article/126
https://studarium.ru/article/129
https://studarium.ru/article/142
https://studarium.ru/article/143
https://scfh.ru/papers/sinteticheskaya-biologiya/
https://scfh.ru/papers/sinteticheskaya-biologiya/

11 KJIACC

KoauuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB U TeM DyeKkTpoHHbIe (1U(ppoBLHIE)
n/n NMpOrpaMMbl Bcero Konrpoabrbre Tpaxrueckue o0pa3oBaTebHbIC pECypChl
padoThI padoThI
bubanorexa [JOK
1 3apoxkIeHHE U Pa3BUTHE IBOTIOMHOHHBIX 4 https://lesson.edu.ru/lesson/08680ea9-
Npe/ICTaBJICHUI B OMOJIOTUH 24b5-4073-9¢88-
78991a88f00c?backUrl=%2F06%2F11
bubnnorexa [IOK
) MHKpOSBOIOLIA H €€ pesy sTaTh 1 ’ https://lesson.edu.ru/lesson/dbb6cldl-
cf9c-43b5-ae8c-
1a4a8ea05f95?backUrl=%2F06%2F11
3 MakposBostroLust U e€ pe3yabTaThl 6 http://nrc.edu.ru/est/r4/index.html -
4 ?:;:;xomae}me 1 PASBITHC JUSHIL Ha 15 15 http://nrc.edu.ru/est/r4/index.html -
5 ITpoucxoskKIeHHE YETOBEKA — AHTPONIOTEHES 10 1 https://studarium.ru/article/116
DKOJIOrUsl — HayKa O B3aUMOOTHOIICHUSX
6 OpPraHM3MOB U HAJOPTaHMU3MEHHBIX CUCTEM C 3 0.5 https://studarium.ru/article/135
OKpYy>Karouiei cpeaoi
OpraHu3mel U cpeia OGHTaHHUS! 15 https://studarium.ru/article/135
DKOJIOTHsI BUIOB U MOMYJISIIIAN 0.5 https://studarium.ru/article/135
9 ?;:TZ(;ZSI coobmecTs. Jkomoriricckiie 12 0.5 https://studarium.ru/article/135
10 Buocdepa — riiobanbHas skocucremMa 0 https://studarium.ru/article/135
11 YetoBeK U OKpYXKarolias cpeza https://studarium.ru/article/135
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 102 0 7.5



https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
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https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
http://nrc.edu.ru/est/r4/index.html
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https://studarium.ru/article/135
https://studarium.ru/article/135
https://studarium.ru/article/135

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo 4yacoB Hara
Ne /Henens DJIeKTPOHHBIE NU(POBLIE
Tema ypoka KouTtpoabHbie IIpakTHyeckue
n/m Bcero no o0pa3oBaTebHBIE PECYPCHI
padoTHhI padoThI
TUIaAHy
bubnuoreka [IOK
1 Broorus kak KOMIUIEKCHAS HAyKa U KaK 1 | me https://lesson.edu.ru/lesson/08680ea9-
9acTh COBPEMEHHOT'0 00II[eCTBa & 24b5-4073-9c88-
78991a88f00c?backUrl=%2F06%2F11
bubamoreka [TOK
) JCHBELE CHCTEMEL I HX CBOHCTEA 1 | me https://lesson.edu.ru/lesson/08680ea9-
A 24p5-4073-9c88-
78991a88f00c?backUrl=%2F06%2F11
3 YpoBHeBast OpraHu3aius x cHCTe 1 1 e Brbmorexa LIOK
BHCBAast TraHNU U1 )KUBbIX CUCTEM HCO.
P P a A https://m.eds00.ru/863e6122
HcTopus OTKPBITHS B U3yUCHUS KICTKH Bubnmorexa HOK
4 Kre g . 50 e ' 1 2 Hen. https://m.eds00.ru/863e6122
TOYHAs T )58
P https://m.edso0.ru/863e632a
Meronbl MOJEKYJIIPHON U KIETOYHON
ouostoruu. [IpakTuueckas pabora «M3yueHue bubanorexa [JOK
METOIOB KJIIETOYHOM OHOIIOTHI https://lesson.edu.ru/lesson/5¢523154-
5 1 0.5 2 Hen.
(xpomatorpadusi, snexTpodopes, 8bfa-4fdf-bdf8-
nudepeHnnanbHoe NeHTPpU(yTHpOBaHHE, fh62770d3862?backUrI=%2F06%2F10
TILIP)»
6 MunepainbHble BEIIECTBA KIETKH, UX 1 ) Bbubnuoreka [IOK
HEl.
Guoormyeckast posb A https://m.edso0.ru/863e6564
7| Macapanopuan pbom eORmmpyEHe ) 05 dmen | DHOmoremlOK
PATOPHAAP Py . ' . https://m.edso0.ru/863e6b72
0CIIKOB C IOMOIIBIO KAUECTBEHHBIX PEAKITHID»
8 CgoiicTBa, KaccuuKanys U QyHKIIH 1 3 Hen bubamoreka [TOK

0OEIKOB

https://m.edso0.ru/863e6b72



https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
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https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

9 OpraandecKre BemecTBa KIETKH — 3 Hen Bbubnnorexa [JOK
YIIICBOJIBI https://m.edsoo.ru/863e6b72
10 OpraHuyecKye BELIeCTBa KIETKH — JIUIUIBI 4 men. bubamorexa LIOK
https://m.eds00.ru/863e6870
Hyxneunossie kucnotsl. JIHK u PHK.
1 Jlabopatopnast padora «VccnenoBanue 05 4 er bubanorexa [JOK
HYKJICHHOBBIX KHCJIOT, BBIICICHHBIX U3 ’ https://m.edso0.ru/863e6870
KJIETOK Pa3IMYHBIX OPraHU3MOBY
12 Crpoenne u pynkmun ATD. [Ipyrue 4 wen Bubmmorexa [IOK
uykieosuarpudocdarst (HTD) ’ https://m.eds00.ru/863e6870
CexBenupoBanue JJHK. MeToibl reHOMUKH, bubamoreka [TOK
13 5 Hen.
TPaHCKPHUIITOMHKH, TIPOTEOMUKHU https://m.edso0.ru/863e6870
14 MeTomp! CTpYKTypHOI OHOJIOTHH 5 Hen. bubmmorexa LIOK
https://m.eds00.ru/863e6870
. bubamoreka [TOK
15 XHUMHWYECKHUH COCTaB KJIETKHA 5 Hen. hitps://m.eds00.ru/863e674e
16 Tume! kietok. [IpokapuoTHueckas KIreTka 6 Hem. Bubmmorexa IOK
https://m.edsoo.ru/863e674e
CrpoeHne 3yKapHOTHYECKON KIETKH.
17 H;I;KTquac};m §a60Ta «/3yueHue cBOWCTB 0.5 6 He. Brbamorexa LIOK
N https://m.edso0.ru/863e674e
KJIETOUHOW MeMOpPaHBD»
. bubarorexa [TOK
18 IToBepXHOCTHBIH anmapat KIeTKH 6 Hen. https://m.eds00.ru/863e674e
OnHOMEeMOpaHHbIE OPraHOUIbI KIETKH.
19 HiaKTI/I‘{eCiaH pa60T1:1 «I/I:«:yltllem/le JIBIDKEHUS 0.5 7 He. BuGmorexa LIOK
https://m.eds00.ru/863e6e88
IIUTOILIa3MBbl B PACTUTEIBHBIX KIIETKaX)
[osyaBTOHOMHBIE OPTaHOW/IbI KIJIETKH:
20 MHUTOXOHJIpHH, IacTuabl. JlaboparopHas 05 7 wen Bu6mmorexa IIOK
pabora «McciemoBaHue mIasMon3a u ' https://m.edso0.ru/863e6e88
JIeTIIa3MOJIM3a B PACTUTENBHBIX KIETKAX)
Bbubaunorexa [JOK
21 HememOpaHHbBIE OpraHOH Bl KIIETKH 7 He. https://m.eds0o.ru/863e674e
22 Crpoenue 1 GyHKLIUH s11pa 8 Hen. bubanorexa [JOK
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https://m.edso00.ru/863e674e

CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK

bubanoreka [JOK
https://lesson.edu.ru/lesson/070c3elb-

23 3ykapuot. JlabopaTopHas padota «/3ydeHue 0.5 8 Hen. ed06-4857-8b6e-
CTPOEHHMS KJICTOK Pa3INIHBIX OPTaHU3MOBY —d 5758b8ba0987backUr=9%2F06%2F10
ACCUMUITSINS U TUCCUMUJISALIIS — JIBE Bu6morexa [OTT
o LT 0
CTOPOHBE METADOIHSMA. T HIIbL OOMEHA https://lesson.edu.ru/lesson/86¢c00dc3-
24 BerecTB. JlabopartopHas padota «3yueHue 8 Hen. 4fd0-408a-b7ec-
KaTaINTHYECKOW aKTHBHOCTH (DepMEHTOB (Ha mackunz% OF06%2F10
NpUMepe aMUIa3bl WIIK KaTalla3bl)y '
DepMEHTAaTUBHBIN XapaKTep peaKkLun
KJIETOYHOTO MeTaboam3ma. JlaboparopHast BuGmuorexa [IOK
25 pabota «3ydeHue GpepMEHTAaTUBHOTO 0.5 9 Hen. https://m.eds00.ru/863e6h72
paclLIeIUIeHUs IEPOKCHIA BOJOPOA B — '
PaCTHUTENLHBIX U KUBOTHBIX KJIETKAX)
26 Benku-akTuBaTOPHI M OSNKA-MHTHOUTOPHI 9 Hen Bubnmorexa HOK
' https://m.edso00.ru/863e6b72
bub OK
27 ABTOTPO(HBIN THIT OOMEHA BEIIECTB 9 Hen. hth{Ip:'I;I/?T:eeI:jascI)_E) /86366564
bubnnorexa [JOK
28 DOTOCHHTES 10 Hex https://lesson.edu.ru/lesson/7e2d551a-
’ 9f22-44b9-b461-
7bd3b534cd6f?backUrI=%2F06%2F05
XemocunTes. JlJabopartopHas padora BuGmiorexa LIOK
29 «CpaBHeH#He Tpo1eccoB (OTOCHHTE3A U 0.5 10 mex. https://m.eds00.ru/86367c98
XEMOCHHTE3 — '
AHa’poOHbIe OpraHu3Mbl. Bujsl OposkeHus1. BuGmiorexa LIOK
30 JlabopatopHas padorta «CpaBHeHHE 10 nen. https://m.eds00.ru/86367c98
HPOLIECCOB OPOIKEHHS U [BIXAHUS» — '
31 AppoOHBIE OpraHnu3MBbl. DTkl 1 1e bubanorexa [JOK
HE.
9HEPreTHYecKoro oOMeHa A https://m.edsoo.ru/863e7c98
DHeprus MeMOPaHHOTO TPaJIUEeHTa TIPOTOHOB.
bub6 OK
32 Cunte3 AT®: pabora nporoHHo#it ATD- 11 men. u6amorexa I

CHUHTAa3bI

https://m.edso0.ru/863e7c98
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Bbubnnorexa [JOK

33 P 11 .
CAKLUTH MATPHTHOTO cHiresa Hea https://m.edsoo.ru/863e7aae
Bbubnnorexa [JOK
4 T — i PHK 12 .
3 PAHCKPUIIIHSI — MAaTPUIHBIN CHHTE3 HEll https://m.eds0o.ru/863e7aae
bubanoreka [JOK
35 T ¢ 12 .
PAHCILIIIL 1 ©C JTatst fea https://m.edsoo.ru/863e7aae
36 KomupoBanue amuHOokuCIOT. Ports pubocom B 12 1e Bubmmorexa IIOK
OrocuHTe3€ OesKa & https://m.edsoo.ru/863e7aae
37 Opranuzanus reHoMa y IpoKapHoT U 13 He Bbubnuorexa [IOK
JYKapUOT . https://m.edso00.ru/863e796e
MounekynsipHble MEXaHU3MBbI SKCIIPECCUU bubanorexa [JOK
38 13 men.
TEHOB Y 9YKapHOT https://m.edsoo.ru/863e796e
B _
S 05 i3ues ~ DiomoremallOK
P P P ' . https://m.edso00.ru/863e796e
«CozmaHue MOJICITH BHPYCa
40 BupycHsie 3a601eBaHus YellOBeKa, 14 1e Bubnnorexa [IOK
JKUBOTHBIX, PACTEHUI . https://m.edso00.ru/863e7540
bubarorexa [TOK
41 H 0 14 .
AHOTCXHOJIOTHUH B OMOJIOTUU U MEIUIINHE HEQ https://m,edsoo,ru/863e7540
bubarorexa [TOK
42 XK 7 14 .
VISHCHHBIH HHICT T e https://m.edsoo.ru/863e7540
bubnnorexa [JOK
43 M i HK 15 .
aTpHHbill ciiires /] el https://m.edso0.ru/863e7540
2| dogeeme oo s 05 isuen | DMOmoremlOK
v P ' . https://m.eds00.ru/863e8d78
MHUKpOTpenapaTax»»
bubanorexa [IOK
4 — 1 .
° Jlenetine KACTKi — MHTO3 3 Hex https://m.edsoo.ru/863e7f4a
Tune! kneTok. Kapnokunes u IUTOKUHES.
Jlaboparopuas pabota «Habmronenne MuTo3a bubanorexa [JOK
46 0.5 16 men.
B KJICTKaX KOHYHMKA KOpEIIKa JIyKa (Ha https://m.edsoo.ru/863e7f4a
TOTOBBIX MUKPOTIpENapaTax)»
47 Perynsiuus :)KU3HEHHOTO LUKJIA KIETOK 16 uen. Bbubaunorexa [JOK
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https://m.edsoo.ru/863e7f4a

48 OpraamusM Kak eIiHoe [eIoe 16 men. bubmmorexa [IOK
https://m.eds00.ru/863e8436
49 TkaHU pacTeHUH. {Ia6opaT0;u)Haﬂ pabora 05 17 sen. bubanorexa [JOK
«M3yveHne TKaHeH pacTeHUID» https://lesson.edu.ru/06/10
50 TxaHM KUBOTHBIX U qenmieKa. JlabopaTopHas 05 17 e Bubmmorexa [IOK
pabota «M3ydeHue TKaHel KUBOTHBIX) https://lesson.edu.ru/06/10
| O Cumes o Ty
pacTeHH» https://lesson.edu.ru/06/10
52 Omnopa Tena opraHu3MOB 18uen. bubamorexa LIOK
https://m.edsoo.ru/863e766¢
Bubmmorexa [IOK
53 JIBrKeHne OpraHu3MoB 18 men. https://m.edscl)_E). ru/8636766¢
54 [MuTarme opraHu3MoOB 18 men. bubmmorexa [1OK
https://m.edsoo.ru/863e766¢
55 IIuTanne MO3BOHOYHBIX JKUBOTHBIX. 198e. bubarorexa [TOK
[MumeBapuTelibHas CHCTEMA YeJI0BEKa https://m.edso0.ru/863e766¢
56 JpIxaHue opraHu3MoB 19 Hen. Bu6mmorexa [IOK
https://m.edsoo.ru/863e766¢
57 JlprxaHue mo3BOHOUYHBIX )KUBOTHBIX U 19 e bubanorexa [JOK
YeIoBeKa https://m.edsoo.ru/863e766¢
58 TpaHCTIOPT BEIIECTB Y OPTaHU3MOB 20 Hen. ﬁ;ggﬁ;:iiiﬂi 86367660
59 KposeHocHas cuctema 03BOHOYHBIX 20 Hex Bu6mmorexa IIOK
’KUBOTHBIX M YEJIOBEKA https://m.edso0.ru/863e766¢
Bbubmoreka [IOK
60 Brigenenue y opraHuzMoB 20 wen. https://m.e dS(I)_E).ru 18636766¢
61 3amuTa y OpraHu3MoB 21uen. ﬁ;ggjl;;:ziicl)rﬁls 636766¢
Bbubnnorexa IIOIT
62 VIMMyHHas cHcTeMa 4eoBeKa 21 men. https://lesson.edu.ru/lesson/86¢c00dc3-

4fd0-40aa-bh7ec-
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3de0a656¢f42?backUrI=%2F06%2F10

bubanoteka LOIT
https://lesson.edu.ru/lesson/86c00dc3-

63 Pa3npaKuMoCTh U peryyisnus y OpraHu3MoB 21 Hen. 4fd0-40aa-b7ec-
3de0a656¢f42?backUrI=%2F06%2F10
I'ymopansHast perynsius 1 S HIOKpUHHAS bubamorexa LIOK
64 CHCTeMA KHBOTHEX 1 GeOBCK 22 Hen. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubamoreka [TOK
65 DopMbI Pa3MHOKEHHS OPraHU3MOB 22 Hen. https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubamoreka [TOK
66 [MonoBoe pa3zMHOXKEHHE 22 Hen. https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmuoreka [TOK
o7 Meitos 23 nex. https://m.edso00.ru/863e7f4a
T'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KieToK. JlaboparopHas pabora 05 23 Hex bubaunorexa [JOK
«M3yueHne CTPOCHUsI TIOJIOBBIX KJICTOK Ha ’ https://m.edso0.ru/863e8436
TOTOBBIX MHKPOTIPEIapaTax»
69 WNupuBuayansHOE pa3BUTHE OPTaHU3MOB — 23 Hen Bubmmoreka [IOK
OHTOTeHE3 https://m.edsoo.ru/863e8436
70 3akaaka OpraHOB U TKaHEH U3 3apOJIbIIIEBHIX 24 wen bubanorexa [JOK
JINCTKOB https://m.edso0.ru/863e8436
Pocrt u paszutne xuBOTHBIX. JlabopaTopHas
71 pabota I<)<B1,IsusneHI/Ie MIPU3HAKOB cxIZ);ICTI;a 0.5 24 wen. BruGmorexa LIOK
. https://m.eds00.ru/863e8436
3apOIBIIICH TO3BOHOYHBIX YKHBOTHBIX)
Pa3zmHoxeHue U pa3BUTHE PACTEHUI.
72 JlabopaTtopHas p§60Ta «CTiOCHI/Ie OpraHoB 0.5 24 uen. Bubmorexa [IOK
N https://m.edso0.ru/863e8436
Pa3MHOXCHUS BBICIIHX PACTCHHID»
73 Hcropus cTaHOBIEHUS U Pa3BUTHS TEHETUKU 25 Hem Bu6mmorexa IIOK
KaK HayKH https://m.edsoo.ru/863e86f2
74 OCHOBHBIE TTOHSTHUS U CHMBOJIbI TCHETHKHU. 0.5 25 Hen. Bbubnnorexa [JOK
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JlabopatopHas pabota «/Ipo3odrmna kax
00BEKT FreHETHYECKUX UCCIIECOBAHUI

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

3aKOHOMEPHOCTH HACJICIOBAHMUS IPHU3HAKOB.
MoHornbpuaHOE CKpeIIHBaHuE.

bubaunorexa [JOK
75 1T 6orta "I 0.5 25 .
paKtiricckai pabota "Li3yneHue fea https://m.edso0.ru/863e8878
Pe3yIbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHIS
y npo3oduist”
76 [uTonornvyeckue OCHOBHI MOHOTHOPHUIHOTO 2 bubanorexa [JOK
Heql.
CKpEIIMBAHUS A https://m.eds00.ru/863e8878
77 AHanuzupytoliee ckpemuBanue. Hemonnoe 26 e bubanoreka [JOK
JOMUHUPOBAHUE . https://m.edso0o.ru/863e89a4
(§ T
18| o diponmepemmn 05 | 26mes | EMOSmoremaIIOK
P i pesy ' . https://m.eds00.ru/863e86f2
JTUTHOPUIHOTO CKPEITUBAHUSA Y APO30(DHITBI»
79 [{uTonornvyeckre OCHOBBI TUTUOPUIHOTO 27 bubnnorexa [IOK
HETL.
CKpEIUBaHHUSI A https://m.edso0.ru/863e86f2
80 CreruieHHOE HaclieJOBaHNE MTPU3HAKOB 27 He Bu6mmorexa [IOK
B A p . https://m.edso0.ru/863e86f2
bubarorexa [TOK
1 X 2 .
8 POMOCOMHAsI TEOPHS HACICICTBCHHOCTH 7 ven https://m.eds00.ru/863e862
bubnnorexa [JOK
82 r 28 .
cHetiia foa el https://m.edso0.ru/863e86f2
bubarorexa [JOK
T 2 .
83 €HOTHII KaK LIEJIOCTHAS CUCTEMA 8 Hex https://m.eds00.ru/863e8¢60
84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS PaCTEHUH, )3 Bu6mmorexa IIOK
JKUBOTHBIX U YEJIOBEKa et https://m.edso0.ru/863e8c60
85 M3meHunBOCTb NpU3HAKOB. Busl 29 Bu6mmorexa IIOK
HEIl.
HU3MEHYMBOCTH A https://m.edsoo.ru/863e8c60
bubanorexa [IOK
M 2 .
86 onudUKaIMOHHAS U3MEHIHBOCTh 9 Hen https://m.eds00.ru/863e8c60
Bapuarnmonnslii psg 1 BapuaimoHHas KpyBasi.
bub. OK
87 JlaboparopHas padora «lcciaemoBanne 0.5 29 Hen. u6amorexa I

3aKOHOMEPHOCTEH MOAN(DUKALMOHHOM

https://m.edso0.ru/863e8c60
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M3MEeHINBOCTH. [locTpoeHne BapHannOHHOTO
psaa U BapuallMOHHOI KpUBOM»

I'eHoTHIIMYECKast H3MEHINBOCTb.

Bbubnnorexa [JOK

88 30 .
KoM6uHaTHBHAs N3MEHYHBOCTD Hea https://m.eds00.ru/863e8c60
M I
89 patora Myraumn y aposoduas(sa rorossix 05 3omes, | DUOMOTEKa LIOK
P yrauun y p ' o https://m.edso0.ru/863e8c60
MUKpOIpenapaTax)s»
90 3aKOHOMEPHOCTH MYTAIL[MOHHOT'O IpoIiecca. 30 He bubamoreka [TOK
HE.
DIHUreHEeTHKA U SIIUT€HOMHKA A https://m.eds00.ru/863e8c60
91 I'eneruka yenoseka. [IpakTuueckas pabota 05 31 He bubnnorexa [JOK
. HE.
«CocraBlieHHE ¥ aHAIN3 POIOCIOBHOM» A https://m.edso0.ru/863e8c60
92 MeToapl METUIIMHCKON T€HETUKU 31 e bubmmorexa [IOK
A At n https://m.edso0.ru/863e9214
3 N
5| T ey Do IOK
PEAOTED my & https://m.edso0.ru/863e9214
3a00JIeBaHUI YeI0BEKA
o OC6HOBHI>; MOHATHUS ceseknuu. JlabopaTopHas . " BuGmuorexa LIOK
abora «3ydyeHue copToB KYJIbTYPHBIX . HEI.
P . i P YIRIYP A https://m.edso0.ru/863e9214
pacTeHH U TOPOJ JOMAITHUX YKUBOTHBIX)
95 JI\I/I:6T§ H;’ I(f eHZKHI;ng;) 1111/)1260?1. € METOJ10 0.5 32 He bubmorexa LIOK
TOpHAast T HHE METO0B . HEN.
paTOpHas p N i A A https://m.eds00.ru/863e9214
CEJICKIIUU PaCTCHUI»
%6 | ‘mmormet Hoemmornes petes 3ues, | DHOTIOTEx LIOK
P . P & https://m.edso0.ru/863e9214
«IIpuBHBKa pacTeHUN»
CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHUE Bubmorexa [IOK
97 33 men.
TeHETHYECKUX PECypCcoB https://m.edso0.ru/863e9336
w | S 5 e SR
MIPOU3BOICTBA. KTUYecKas T . HEN.
p A P p A https://m.eds00.ru/863e9336
«3yuenne 00HEKTOB OMOTEXHOIOTHI
99 OcHOBHbIE HaNpaBJICHUS] CHHTETUYECKOM 33 e Bubmuoreka [TOK
HEI.
OuoJIorun A https://lesson.edu.ru/06/10
100 XpoMOCOMHasl U TeHHAsI HHXKEHEPUs 34 uen. bubanorexa [JOK
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https://m.edso00.ru/863e8d78

bubanoreka [JOK
101 MemnmmHackne OMOTEXHOIOTHH 1 34 men. https://m.eds00.ru/86369336
102 Peseprubiit ypok. [ToBTOpeHue, 06001ICHNIE, 1 34 e bubmuoreka [TOK
crucTeMaTHu3alys 3HaHUI & https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 13.5
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11 KJIACC

KoauuecTBo yacoB

JJIeKTPpOHHBIe NH(POBLIE

Ne Jara/nenenst
Tema ypoka Kontpoabnbie  Ipakruueckue o0pa3oBaTelbHbIE
n/n Bcero Mo MJIaHy
padoThI padoThI pecypcnbl
Bbubnanoreka [JOK
1 3 4. 1 1 .
BOMOINONA Teopis . Napeitita fea https://lesson.edu.ru/06/11
JBroKylue cuiibl 3BOJIFOLMY BUJOB 110 Y. Bubnmoreka IIOK
2 1 1 Hen.
HapBuny https://lesson.edu.ru/06/11
3 Bopr0a 3a cymecTBoBaHme, €CTECTBCHHBIH U 1 | 1e Bubmmorexa [IOK
Hell.
HCKYCCTBEHHBIN 0TOOD A https://lesson.edu.ru/06/11
4 ®DopMHUpOBaHUE CHHTETHUECKOHN Teopun 1 ) bubnuoreka [IOK
Hel.
SBOJIIOLUN 8 https://lesson.edu.ru/06/11
OTalibl 3BONIOIIMOHHOTO Mpolecca: Bubnuoreka IIOK
5 1 2Hen.
MHUKPOIBOJIOLHUS U MAKPOIBOJOIHSI https://lesson.edu.ru/06/11
6 TTonynsiust — 3MeMeHTapHast eUHAIIA 1 2 He bubnunoreka [JOK
3BOJIIOLIIH . https://lesson.edu.ru/06/11
3aKOH TeHEeTHUECKOTo paBHOBeCHs JIK.
7 Xapau, B. Baiin6epra. JlJaboparopHast pabota 1 05 3 e bubmmorexa IIOK
«BBIsiBIIeHHE U3MEHUHBOCTH Y 0CO0EiH ' . https://lesson.edu.ru/06/11
OJTHOTO BU/A»
8 DneMeHTapHbIe (GaKTOPHI IBOITIO 1 3 He brbmmorera LIOK
MEHTAPHBI TOPBI 9B uu Hel.
g P P ot A https://lesson.edu.ru/06/11
9 Dddext ocHoBatesss. IhdexT OyTHIIOUHOTO 1 3 e bubnmoreka [JOK
TOPJIBIIIKE . https://lesson.edu.ru/06/11
Murpanuu. M30a80uu NOnyIsuun: Bubmmorexa IIOK
10 1 4 gen.
reorpaduueckas, GnonornIecKast https://lesson.edu.ru/06/11
11 EcrecTBeHHBII 0TOOp — HAIPaBISAIOMNI 1 4 e Bubnmoreka LIOK
He/l.
(haxTOp BOIIOIIMH A https://lesson.edu.ru/06/11
Bbutnuoreka IIOK
12 II i 01O 1 4 nen.
OJIOBOH OTH0P HeA https://lesson.edu.ru/06/11
13 [Tprcnoco01eHHOCTh OPraHn3MOB Kak 1 05 5 Hem Bubnmoreka IIOK

PE3YyIAbTAT MUKPOIBOJIIOLNH. J'Ia6opaTopHa51

Shttps://lesson.edu.ru/06/11
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pabora «3yuenue apoMopdo30B I
UIMO0aIalTallid Y pACTEHUH W )KUBOTHBIX)

IIprmMeps! pUCTIOCOOTICHUH Y OPTaHU3MOB!
Mop¢oornaeckue, GU3NOIOTHIECKHUE,
OMOXMMHUYECKHE, TOBEICHIECKHE.

Bubnmoreka IIOK

14 0.5 5 .
JlaGoparopHast pabota «I[IpucrnocobieHns el https://lesson.edu.ru/06/11
OpPTaHU3MOB U X OTHOCHUTEIbHAS
1enecoo0pazHoCThY
B .
15 H:é[; eZ(T)oKr;II/;Tﬂep:éloj: j}(éyirlayffeime BHJIOB I10 0.5 5 He Bubmaorexa [IOK
PATOPHA P P A ' & https://lesson.edu.ru/06/11
MOP(OJTOTHIECKOMY KPUTEPHUIO)
16 Ctpykrypa Buga 6 He Bubmaorexa [IOK
TPYKTYPa BUA & https://lesson.edu.ru/06/11
17 Bumoobpa3oBaHue Kak pe3yabTar 6 e Bubmmorexa [IOK
HCAO.
MHKPOIBOTIOIUH A https://lesson.edu.ru/06/11
18 Cps3 KPO3BOJIIO SIMUIEMHOJIO 6 He bubmmorexa LIOK
BsA3b MU B! U U SITNJICMHAU TN HECA.
P ot A 1 A https://lesson.edu.ru/06/11
Makpoaodtonus. [laneonronoruueckue bubnunoreka [JOK
19 7 Hen.
METO/IbI H3YUCHHSI IBOITIOIIHH https://lesson.edu.ru/06/11
20 Buoreorpadudeckre METOIBI H3YUCHUS 7 e Bubmmorexa [IOK
HECA.
SBOJIIOLUH A https://lesson.edu.ru/06/11
, 3246;:ogorn:;c<:lee 1;1 c;paBHp;TeJ:,Ho— . BuGmorexa L{OK
M T'UY nc MCT bl U3YUCHUSI HECA.
peor A Y A https://lesson.edu.ru/06/11
JBOJIIOLIUHI
22 g/lcc))HeKymZ: O'ZEHQT: L::ec: o €CKHE METO, 8 He Bubmorexa LIOK
NOXUMHUUYCCKUC U MATCMATHUUYCCKHUEC MCTOAbI HEO.
A A https://lesson.edu.ru/06/11
HSY‘IGHI/IH 3BOJIFOIIMH
23 OO61mre 3aKOHOMEPHOCTH BOJTIO 8 He Bubmaorexa LIOK
5[ KOHOMEPHOCTH 3BOJI nn HEO.
H P B A https://lesson.edu.ru/06/11
24 AnantuBHas panuanus. HepaBHOMepHOCTD g Bubmmorexa IIOK
HETl.
TEMIIOB 3BOJIOLMU A https://lesson.edu.ru/06/11
25 Hayunble runore3sl IPOUCXOKACHUS KU3HU 9 e Bbutnmoreka IIOK

Ha 3emiie

https://lesson.edu.ru/06/11
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26 JloHay4HBIE IPECTABICHAS O 3aPOKICHIH 9 Hex Bbubmmorexa [IOK
KU3HU https://lesson.edu.ru/06/11

97 OCHOBHBIE 3Talbl HEOPTaHUIECKON 9 en Bubmmorexa [IOK
9BOJIOLINN ' https://lesson.edu.ru/06/11

Bbubanoreka [JOK

28 T'urmmore3sl 3apoKACHUS KU3HA 10 men. https://lesson.edu.ru/06/11
Hcropus 3eMiu 1 METONBI € H3yICHHUS.

JlabopatopHas paboTa «3ydeHne u Bubmmorexa [IOK

29 0.5 10 Hen.

OIMHCaHUE UCKOIIAEMbBIX OCTATKOB JAPEBHUX https://lesson.edu.ru/06/11
OPTaHU3MOBY»

30 HavanbHbie sTansl opraHMyecKoi 3BOJIOIUU 10 wen. brbmorexa LIOK

https://lesson.edu.ru/06/11

31 DOBOMIONHAS 3YKApPHOT 11 men. Bubmaorexa [IOK

https://lesson.edu.ru/06/11
OCHOBHBIE 3Talbl 3BOJIONHN PACTHTEIEHOTO
mupa. [IpakTuyeckas pabdora «zyuenue Bubmmorexa [IOK

32 . 9 0.5 11 men.
0COOEHHOCTEN CTPOEHUS PACTEHUH Pa3HBIX https://lesson.edu.ru/06/11
OTJIEJIOBY

33 OCHOBHBIE 3TAIIbI YBOJIIOLUHU KUBOTHOI'O 11 Her Bubnnoreka IJOK
Mupa https://lesson.edu.ru/06/11
OBouronys KUBOTHBIX. [IpakTuyeckas pabora

34 <<I/I3y11e1jme OCO6eHHOCTeI§ CTPOCHUS ’ 0.5 12 Hen. brbmorexa LIOK

https://lesson.edu.ru/06/11
MO3BOHOYHBIX )KUBOTHBIX)

35 PasButue xu3HU Ha 3eMiie 10 dpaM U 12 ex Bubnmoreka LIOK
HepuoIam ’ https://lesson.edu.ru/06/11
MaccoBble BBIMUPaHUSI — HKOJIOTUUECKUE Bubnmoreka LIOK

36 12 men.

KPH3HCHI TIPOIIIOTO https://lesson.edu.ru/06/11

37 CoBpeMeHHBIH IKOJOTUIECKUHN KPU3HUC, €TI0 13 Hex bubnmoreka [JOK
0COBEHHOCTH ' https://lesson.edu.ru/06/11

38 CoBpeMeHHasl cucTeMa OPraHUuYecKoro 13 Hen Bubmmorexa [IOK
HPOLLIOrO https://lesson.edu.ru/06/11

39 OCHOBHBIE CHCTEMATHIECKHE TPYIIIHI 13 Hen Bubmmorexa IIOK

OpraHn3smMoB

https://lesson.edu.ru/06/11
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Bubnmoreka IIOK

40 A — 14 .
FIPOTOTIOTI — Hayia 0 HeroBeke el https://lesson.edu.ru/06/11
a1 PasBurtne npencTaBieHuiA 0 MPOUCXOKICHUHI 14 1 Bubnmoreka IIOK
4eJI0BEKa & https://lesson.edu.ru/06/11
MecTo uenoBeKa B CHCTEME OPTaHHYECKOrO
mupa. JlJaboparopHas pabora «3yueHue Bubnmoreka [IOK
42 = 0.5 14 wen.
0COOEHHOCTEN CTPOCHUS CKEJIeTa YeI0BeKa, https://lesson.edu.ru/06/11
CBSI3aHHBIX C TPAMOXOKICHUCM)
43 I 15 Bubnmoreka IIOK
BIDKYIIUE CUJIBI aHTPOIIOreHEe3a HEJI.
ym P A https://lesson.edu.ru/06/11
CooTHoIlIeHHEe OHOJIOTHYCCKHUX U Bubnmoreka IIOK
44 15 men.
COLMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3e https://lesson.edu.ru/06/11
45 OCHOBHEIC CTaINH aHTPOIIOI'CHE3a 15 me Bubmaorexa [IOK
A P & https://lesson.edu.ru/06/11
46 ITaneoreHeTHKa U MajeOreHOMHUKA 16 ue bromaorexa LIOK
reHETHKA U 11 TEeHOMU Heql.
A https://lesson.edu.ru/06/11
47 DBOJIIOIHS COBPEMEHHOTI'0O YSI0BEKa 16 me butamorexa LIOK
H P & https://lesson.edu.ru/06/11
.8 :I;IJIOBC‘IGCKI/I: pacsl. H}:{aKTI/ILIeCKaSI pf.60Ta o5 g Bunorexa LIOK
M3yueHune FKOJOTHUSCKUX adanTainui . Heq. https://lesson.edu.ru/06/11
YeJI0BEKay
49 MexaucuunianHapHble METOIbI 17 1e Bubnuoreka IJOK
Heq.
AHTPOTIOJIOTHU A https://lesson.edu.ru/06/11
50 3apoxKAcHUE B Pa3BUTHE SKOJIOTUN 17 ue bubmmorexa LOK
PO p & https://lesson.edu.ru/06/11
o I:/II/IegTOJI;I 31;0n:r(1)/m(; J'Iaa6oop0aTop:caﬂ padora o5 D BuGmorexa [LOK
HHE METOJ0B YKOJIOIHYECKAX . HEJ. HeJl.
Gy N A 7 A Hed https://lesson.edu.ru/06/11
HCCIIeTOBAHHIN»
52 3HavYeHUE KOJIOTUUECKUX 3HAHUM JJIS 18 He Bbubnunoreka [JOK
Heq.
YeoBeKa A https://lesson.edu.ru/06/11
Bbutnmoreka IIOK
53 D 18 .
KOJIOTHYIeCKUEe (PaAKTOPEI HEA https://lesson.edu.ru/06/11
54 Abunornueckue Gaxkropsl. CBeT Kak 0.5 18 nen. Bubnmoreka IIOK
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sKosoruaeckuit paxrop. JlaboparopHas
pabora «BrlsBIeHHE TPUCTIOCOOICHUH
OPTaHU3MOB K BJIMSIHHIO CBETa»

https://lesson.edu.ru/06/11

Abmnotmueckue ¢aktopsl. TemmnepaTypa Kak
sKosoruaeckuit paxrop. JlaboparopHas

Bubnmoreka IIOK

55 0.5 19 .
pabota «BbIsIBIeHNE TPUCITOCOOTEHUI el https://lesson.edu.ru/06/11
OPraHU3MOB K BIHSIHHIO TEMIIEPATYPhI»

Abuornueckue GpakTopsl. BraxxHOCTh Kak
56 sKosoruaeckuit paxrop. JlaboparopHas 05 19 1e Bubmmorexa [IOK
. HEI.
paboTta «AHATOMUYECKHE OCOOCHHOCTH A https://lesson.edu.ru/06/11
pacTeHuil u3 pa3HbIX MECT OOUTAHUS»
bubanoreka [JOK

57 C [§ 19 .

PEART ODUTATI OPTanHsMoB et https://lesson.edu.ru/06/11

58 buonoruueckue 20 ue brbmorexa LIOK

HOJIOTUYECKHE PUTMBI HEI.
. P A https://lesson.edu.ru/06/11
butnuoreka IJOK
K 2 .

59 M3HEHHbIE (HOPMBI OPraHU3MOB 0 Hen https://lesson.edu.ru/06/11

butnuoreka IJOK

60 b 20 .

MOTHUECKHE (akTOpE! et https://lesson.edu.ru/06/11
3 [§ i i
I
Y P pe & https://lesson.edu.ru/06/11
oOuTaHusA
62 DKOJIOTHYECKHE XapaKTEPUCTHKH IOIYJISIIAN 21 He bubmmorexa [IOK
pAKTep yaAn & https://lesson.edu.ru/06/11

. OC:oeBHB(I)eC HOK&B(Q).TCJ:;I nonz:ﬂ::pl:a . BuGmorexa [{OK
YHCIIEHHOCTb, IUIOTHOCTD, B THas U HEN.

5 - » BO3p A https://lesson.edu.ru/06/11
MOJIOBast CTPYKTypa
(0] :

64 poasewocrs, npupocr, rewn pocra 2 e Busmiorera LIOK
POA > IPHPOCT, P ’ & https://lesson.edu.ru/06/11
CMEpPTHOCTh, MUTPALIUU

65 DKOJIOTHYECKAs C a 1o 22 ue Bubmmorexa LIOK

KOJIOTHUYECKAsI CTPYKTYpa IOIYJIALIMHI HEIl.
PYKTYP Y A https://lesson.edu.ru/06/11

66 JlnHaMuka OMyJISIIAN U € peryIsnus 22 Hen. Bbubmmorexa IIOK
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https://lesson.edu.ru/06/11

KpI/IBLIe PpoCTa YUCJICHHOCTHU MOMYJIAIINU.

Bbubnanoreka [JOK

67 23 .
KpuBsie BEDKUBaHUS fea https://lesson.edu.ru/06/11
)
68 | pasom dlpionocatennn sewan pacren 05 2w Brmiorexa LIOK
P P P ' . https://lesson.edu.ru/06/11
paccesieHHIo
69 Bupa kak cucteMa nomysisiuii 23 He brbmmorexa LIOK
A Y . https://lesson.edu.ru/06/11
70 3aKOHOMEPHOCTH MOBEJCHUS 1 MUTPAIIUNA 24 Bubnuorexa IIOK
HEIl.
JKUBOTHBIX A https://lesson.edu.ru/06/11
bubanoreka [JOK
71 Coo0 —0 24 Hen.
CODHIECTEO OPTAtEMoB HOLEHOS el https://lesson.edu.ru/06/11
72 OKocucTeMa Kak OTKpbITas cucTeMa 24 ne bubmorexa [IOK
HUcTeM TKPBITas] CUCTEM Hel.
P A https://lesson.edu.ru/06/11
73 KpyroBoport BemecTs 1 MOTOK SHEPTHH B 25 bubnuoreka [IOK
HEIl.
IKOCHCTEME A https://lesson.edu.ru/06/11
74 OCHOBHBIE TIOKa3aTeJIN 3KOCUCTE 25 He bubamorexa LIOK
HOBHBIE IT TeNn HCTEMBI Hel.
" A https://lesson.edu.ru/06/11
75 OKonornyeckue a 25 He bubamorexa [OK
THYCCKUE TUPAMUIBI Hel.
. pami A https://lesson.edu.ru/06/11
butnuoreka IJOK
76 )4 0 — 26 .
SMCHEHILE COODIECTS — CyKuecct el https://lesson.edu.ru/06/11
IIpupoaHsle 3KOCUCTEMBI. DKOCUCTEMBI 03€P Bubnmoreka LIOK
77 . 26 Hen.
M peK. DKOCUCTEMBI MOpEH 1 OKEaHOB https://lesson.edu.ru/06/11
IIpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI Bubmmorexa IIOK
78 . 26 Hen.
TYHIIp, JIECOB, CTETIEH, IyCTHIHb https://lesson.edu.ru/06/11
79 AHTPONOreHHbIE IKOCHCTE 27 ue Bubamorexa LIOK
HTPOIMOTEHHBIE IKOCHCTEMBI Hel.
P A https://lesson.edu.ru/06/11
Ypboskocucremsl. [IpakTryeckas padora Bubmmorexa [IOK
80 0.5 27 Hen.
«V3yuenne n onucanue ypo03KOCHCTEMBI» https://lesson.edu.ru/06/11
3aKOHOMEPHOCTH POPMHUPOBAHUS OCHOBHBIX bubnmoreka [JOK
81 - 27 uen.
B3aUMOJIEHCTBHUI OPraHU3MOB B 9KOCHCTEMAX https://lesson.edu.ru/06/11
82 MexaHU3MBbl BO3EHCTBYSA 3arpsA3HEHUH 28 Hen. Bubnmoreka IIOK
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Pa3HBIX TUIIOB Ha CyOOPTraHN3MEHHOM,
OpPraHU3MEHHOM, MOMYJIIUOHHOM U
SKOCHCTEMHOM YPOBHSIX

https://lesson.edu.ru/06/11

83 Bruocdepa — obmemranerapHas 06omogka 28 e Bbubmmorexa [IOK
3emutu . https://lesson.edu.ru/06/11
Bbubnanoreka [JOK
84 Y B.U.B 0 28 .
Aenme epHazcioro o Guocepe fea https://lesson.edu.ru/06/11
Bubnuoreka IIOK
2 .
85 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChEpbI 9 Hen https://lesson.edu.ru/06/11
86 KpyroBopoTs! BelecTB 1 OMOre0XUMHYECKUE 29 bubnuoreka [IOK
UKL Hea. https://lesson.edu.ru/06/11
87 30HATBHOCTH OHochepbl. OCHOBHBIC OHOMBI 29 1e Bubnuorexa IIOK
Cylu . https://lesson.edu.ru/06/11
. Bubnmoreka IIOK
88 VYcroitunBocTh 6uocheps 30 uen. https://lesson.edu.ru/06/11
89 DKOJIOTHYECKNE KPU3UCHI I KX TTPUYHHBI 30 He bubmmorexa LIOK
P P . https://lesson.edu.ru/06/11
Bubnuoreka IIOK
90 B i 6 30 men.
o3efiCTBHE HesoBeKa Ha Gnochepy e https://lesson.edu.ru/06/11
AHTpPOIIOT€HHOE BO3/ICUCTBUE Ha Bubnuoreka IIOK
91 . . 31 Hen.
PaCTHUTENIBHBII U JKUBOTHBIA MUD https://lesson.edu.ru/06/11
butnuoreka IIOK
92 O 31 .
XPata HpHpOAH e https://lesson.edu.ru/06/11
OcHOBHbBIE IPUHLIUIBI YCTOWYUBOTO Bubmmoreka [IOK
93 31 uen.
Pa3BUTHS YEJIOBEUECTBA M PUPOJIBI https://lesson.edu.ru/06/11
o PauHOHanLH%e HpHpO}IOHOHLSOB&HHCgI . Bimorexa LIOK
XpaHeHUEe OUOJIOTHYECKOTO Pa3H a3us HEIl.
COXPAHEHIE DHOMOTHHCCIOTO pastoobpas A https://lesson.edu.ru/06/11
3emin
O6061m1enne o Teme «MUKPOIBOIIOUS U €€ bubnmoreka [JOK
95 32 Hen.
PE3YIIBTATH» https://lesson.edu.ru/06/11
O06o06meHue o Teme «Makpo3BOIONHS U €€ Bubmmoreka [IOK
96 32 men.
pe3ysbTaTh» https://lesson.edu.ru/06/11
97 O60o6mmenne o Teme «IIporcxoxaeHue u 33 men. Bbutnmoreka IIOK
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Pa3sBUTHEC )XU3HU HaA 3emie»

https://lesson.edu.ru/06/11

O6006menue o Teme «IIpoucxoxaeHue Bubmuoreka [IOK
98 1 33 men.
YeJIoBeKa — aHTPOITOTECHES) https://lesson.edu.ru/06/11
O06o001eHHe TT0 TeMe «IKOJIOTUS — HAYKa O Bubmuoreka [IOK
99 1 33 men.
B3aMMOOTHOIICHHUSX OPraHH3MOB) https://lesson.edu.ru/06/11
100 O6o006menne o Teme «OpraHu3Mbl U cpena 1 34 Hen Bubnmoreka IIOK
obutanus https://lesson.edu.ru/06/11
101 0O60011eHne o TeMe «IKOJIOTUs BUJIOB U 1 34 e Bubnuorexa IIOK
HOMYJIA LU . https://lesson.edu.ru/06/11
102 O606menwne o Teme «brochepa — 1 34 Hen
riio0ajbHasi SKOCUCTEMA
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo

«IIpocemenue»

METOIANYECKHUE MATEPHUAJIbBI VI YUUTEJIA

['.1. Jlepuep. buonorus .CnoBapb-ClipaBOYHUK IIKOJIbHUKA JJISI IOJTOTOBKH B
EI'3, 2018r.

T.B. Hukutunckas, E.B. benoropuesa, T.JI. beamarepubix DddexTuBHas
noaroroBka Kk EI'D, 2019r.

A.A. Kupunenko. EI'D 6uosnorus. I'eneruka, 2023r.

B.H. [llaxoBuu, buonorus. I'ocynapctBenHas uroropast arrectauus.lloaHbii
KypC cpeaHel mIKoJbl B Tabnuiax u cxemax,2019r.

T.B. Hukutunckas,buonorus. Harnsaanselii cripaBoOYHUK 1Sl OATOTOBKH K OI'D

u EI'D, Mocksa 2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Crnmcok caiitoB juist noarotoBku k 'MA u EI'D

* CaiiT @eepanbHOTr0 MHCTUTYTA Negarornyeckux uzmepenuit (OUIIN):

http://www.fipi.ru/. 3neck nyoaukyercs MHOTO MaTeprasioB 0 EI'D 1 TecTOBBIX



TEXHOJIOTHUSIX B 00pa30BaHUU B IIEJIOM, B TOM YHCIIE €CTh aemMo-Bepcun EI'D ¢
2004 1. (HOBBIE IeMO-BEPCHUU CHAYaJIa MOSBIISIIOTCS KMEHHO 371eCh). MHOTO
uHopmaruu u o 'MA

* OpunmanbHbii HHPOPMAUMOHHBIN TOpTasl EAMHOTO rocy1apcTBEHHOTO
sk3ameHa: http://www.ege.edu.ru/ I'maBusiid mopran mo EI'D

» Madopmanmonnas nopaepxka EI'D u THA: http://www.ctege.or+g/ Mourabii
pecypc, CBeXHE HOBOCTH, €CTh OMOJIMOTEKa KHUT 110 ToarotoBke kK EI'D u TNA

* CaiiT uH(bOpMaIIMOHHON TOAIEPKKU ENMHOTrO rocy1apcTBEHHOTO 9K3aMEHa B
KOMITbIOTepHOH (opme: http://www.ege.ru/

» Caiit LlenTpa onienku kauectBa oopasosanus: http://centeroko.ru/
Ananutnyeckue ot4eTsl o pesynsratam EI'D, recram PISA u nip.

* [Temaroruueckoe coodmecTBo Exarepunnl [1amkoBoii: http://pedsovet.su
MHOTO TpeHa)KepOB 1O MOATOTOBKE, CO3JaHHBIX YUUTEIIAMU, TI0 aJIPECy:
http://pedsovet.su/load/62

* bonbiias komekiys marepuanoB o EI'D u 'MA u noarotoBke Kk HUM:
http://www.alleng.ru/edu/hist6.htm
*» Onopubie KoHcekTsl Pomuna : http://planetashkol.ru/ts/history-online/about/
O630p cepBucoB onnanH-trectupoBanus EI'D u 'NA

1. http://www.egesha.ru/ Cameslii 00J1b110# BEIOOP TECTOB Ha CETOHSIIHUN JICHb.
[TpoxoskIeHne JOCTYITHO O0€3 perucTpariyH.

2. http://lege.yandex.ru/ Tectsr ot SAnaekca. Comepxarcs Bce npeameTsl o EI'D

u nB8a npeaMera o ['MMA. BetpedaroTes ycTapeBilde U HE aKTyalbHbIE 3a/JaHMUs.



3. http://vk.com/app2792306 6017246 Ipunoxenue "BKonrakre". OueHb
00JIBIIOE KOJTUYECTBO TECTOB U y/100Has HaBuranus. [lone3noe
BPEMSAIPOBOXK/ICHHUE B COIMATILHOM CETH :)

4. http://www.rosbalt.ru/eg/ TectupoBanue ot PocoanTa.

5. http://kp.ru/daily/theme/5502/ Onnaita-tectsl oT razersl "KomMcoMonbckas
npasaa". TecThl CO3/1at0T BCE KOMY HE JIEHb :)

6. http://reshuege.ru/ Cucrema "PemyEIl'D" ot JI. 'ymuna. Cuctema npeaiaraet
pemaTh 3a7aHus U3 OTKpeIToro 6anka 3aganuii EI'D. [Ipeametsi: Maremaruka,
®dusuka, buonorus, Undpopmaruka, Pycckuii s3eik, OO111€CTBOZHAHNUE,
Jluteparypa, Hctopus.

7. http://www1.ege.edu.ru/online-testing Odunmansabie TecTHl. Beero mumib mo 1
TECThI Ha KaXIbIi MpeaMeT :(

8. http://www.edu.ru/moodle/ TectupoBanue Ha OpUIIHATEHOM CalT

MunO6pHayku. Kaxxgoro npeamera no HeCKOJIbKY BapUaHTOB.






