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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS ONPEACICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» CcocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS 0 crenupuke OUOJIOrHuH,
e 3HaYeHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoryiacHO Ha3BaHHBIM IOJIOKEHUSM, ONpPEIENICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJAEPKAHUE, €ro CTPYKTYpPY, paclpeneieHue Io
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOCHMIO COJIEPKaHMsI OMOJI0rMYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUil  JIMYHOCTH, 3SKOJIOTMYECKOTrO0  MBIILICHMS,
NpPEICTAaBICHUNA O 370pOBOM 0O0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npuponHoii cpene. IloaTomy Hapsigy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAaHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOT'O PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIICHWE BHUMAaHHMS K TPUKIAJIHOW HAIMPABICHHOCTH Yy4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HadeHune OWMONOTHS HMEET TakXKe JUIsl peIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY Ul ONpENENICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMble JUIs (opMuUpoBaHMs OOLIEH KyJIbTYpbI, ONPEAEISIONe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp’KaHusl, KOTOpbhle CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHUE COJECpXKaHUS Yy4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3alliil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4yHOTO Mo3HaHUs», «KileTka kak OMoNIorudyecKas CucTeMay,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss ydyebHoro mnpeamera «buonorusi» Ha 06a30BOM YpOBHE — OBJAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUU O00BEKTOB )KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiIaX, CIY>KallMX OCHOBOW aisi (OpMUPOBAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y 0OO0yYarolMXCs MMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX W TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOmmel KymabTyphl, (YHKIMOHAIBHOW TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JE€ATENTbHOCTH YEJIOBEKa, PA3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJICICTBUI CBOCU JICATEIILHOCTH IO OTHOIICHHIO K OKpYXarolei cpene, COOCTBCHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS 0053aTEIIbHBIM YYEOHBIM MTPEIMETOM.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPEIHEro O0MIero 0Opa3oBaHUs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



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 NpakTHYeCKHE PA0OThI:

[Tpaktueckast padora Ne 1. «lcnonp3oBaHue pa3auMUHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

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

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyinnl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIUM BOJBI M MHUHEpAIbHBIX BelecTB B KieTke. [loaaep:kaHne 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 UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornueckue kKaramuzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Otmianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrieBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Qynkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JUMHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounas Tteopus — nmpumep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTEe3a Oerka.

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

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOu/bl KJIETKH: MHUTOXOHJPHUH, IuIacTuibl. [IpoucxoxaeHue MUTOXOHIAPUM M IIIACTH.
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 BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«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 pabota Ne 2. «M3yueHWe 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 Tpoliecca MeTabonu3ma. Pornb
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. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /IS KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsiusa — 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) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPHUNIMS, peBEpTa’a M HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPHUY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounelid 1uki, Wiav KU3HEHHBIM 1uki kinetku. MHTepdasa u murto3. 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.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHHUsI: JICJICHHE HaJBOE, MTOYKOBAHUE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. IIpoueccel, mpoucxonsdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KUBOTHBIX: ApOOJIEHWE, TacTPYJIsIus,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButne pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permukanus THK», «Muto3», «Menos», «IIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawomero», «KapnoknHe3 B KiIeTKax KoOpellka JyKa», MarHUTHas
MoJenb-ammnKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopatopnast pabota Ne 4. «/3ydyeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
AMOpHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKJ1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUII0JIOTUYECKUM, LUTOr€HETUUYECKUM, MOJIEKYJISIpHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEpBOTO nokoJyieHus. [IpaBuio
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEe CKpEIlMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJe10BaHNIO TeHOB. HapylieHue clueruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

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

N3meHunBOCTh. BUbl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U Haclie[cTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYMBOCTH.

HacnencTBenHas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST U3MEHYMBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeHunBOCTh. Krnaccu¢ukaiuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, TeHOMHbIe. YacTtoTra



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOr€HETUYECKUN, OHMOXUMHUYECKHM, MOJEKYJISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBenHele 3a0osieBaHus
YyelloBeKa: TreHHble Oosie3HH, OO0JIE3HHM C  HACIEACTBEHHOW  IPelpacrnoioKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTHPOBAHME. 3HAYEHHE MEIUIIMHCKOM TI'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

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 pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpumgHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOIO C IIOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-aktopa», «['eHeTHKa rpynmn KpoBu», «MyTanmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Moxenu-ammiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Teia), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamuz wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

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

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKICHUE CEIeKIMU U AoMecTukanusa. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHuii u XUBOTHBIX. OIIEHKa dKCTephepa. bIU3KOpOICTBEHHOE CKpEIIMBAaHUE — MHOPHUIMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJy4YeHUE MOJUIIONIOB. JIOCTHXKEHHUS CEIeKLIMH PACTEHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHuid. KioHupoBaHue BBICOKONPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

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

Tabmuipel u cxembl: kapra «LI[eHTpbI MPOMCXOXKIEHUS M MHOTOOOpasusi KyJIbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsle KylabTyphl U KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABl M JOCTHXKCHUS CENIEKIIMM PACTEHU W KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbUIKM BO3HWKHOBEHHS SBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MeCTO B OHoJoruu. BiusHue 3BONIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 9SBOMIONUHU. [laneoHTONIOTHYECKHE: TOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJOTMYECKOHN JIETOIIMCH, TIepexoanbie (hopMbl. buoreorpagudaeckne: cxoIcTBO
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 HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKylMe CHibl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesléHHas W3MEHYMBOCTb, OOpbOa 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN O0TOOD).

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
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiiiyioHHble BOJMHBI M JApedd reHoB. Mzomauus u
MUTpalus.

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

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucrnocodieHuit
y OpraHu3MoB. ApoMop(h 036l U UIMOATANITAIIIH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.



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

[IpoucxoxaeHue oT HeCIeHaIU3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
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: «Pa3BuTue OpraHudeckoro mMupa Ha 3emiey», «3apobllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepauus», «JBHxKyliue cuiibl 3Boironuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPacKH, HaOOp IUIOA0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KoOeKOus «@DOpMBI COXPaHHOCTH HCKOIAeMbIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU Ha 3emJie.

JloHayuHbIe TPEJCTaBICHUS O 3apOXKACHUU KW3HU. HaydyHble rUmoTe3sl BO3SHUKHOBEHHS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HMKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 9pel. [lanmeos3oiickas spa u €€ TEpHOIbl: KEMOPHUHCKHM, OPJAOBUKCKHM,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

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

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

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX mpoieccoB. OCHOBHBIE 3Tallbl 3BOJIOLUI
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

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

OBojronusi 4elnoBeka. AHTpoOmojorusi Kak Hayka. Pa3BuTue mpencraBieHM o
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3ndusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHBbIN 0TOOp. OOIIEeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUI Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBbIX OCTATKOB, BPEMsI CYIIIECTBOBAHUS, O00JIACTh PACHPOCTpaHEHUsI, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

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

JdemoHcTpaumuu:

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

Tabmune! 1 cxembl: «Bo3aukHOBeHHEe COMHEYHON CHCTeMbI», «Pa3BUTHE OpraHUYeCcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJoBeKay», «JlpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepPTalblia, KPOMAaHbOHIIA), CICHKU WIM M300pakeHHs KaMEHHBIX OpyIui
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckas padota Ne 1. «/3ydeHrne MCKOMAeMbIX OCTATKOB PACTEHHMM U KUBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHUI. DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPONIOTEeHHbIE. J[elicTBHE 2KOJIOTHUEeCKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruojgoruveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢opmel. [lapazutusm, Koomnepaius, MyTyaTu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasnud. OCHOBHBIE TIOKA3aTeNd TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «[Ipupogabie 3081 3emny, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

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

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

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

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranusmMoB —  OuoneHo3.  CTpykTypbl  OHOLleHO3a:  BHJOBAf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl AKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopot BemecTB M NOTOK dHEprud B dKocucteme. Tpoduyeckue (MUIEBBIE) yPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryIsiiusl, pazsutue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

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

bruopazHoobpasue kak (pakTop ycTOMUMBOCTH dKOocUcTeM. CoxpaHEHHE OHOJIOTHYECKOTO
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.
JlnHamugeckoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

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

CocymecTBoBaHM€e NpUPObl U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTanHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS HA MPUPOILYY,
«BaxHelme WCTOYHHUKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «O0mas cTpykTypa ouochepsn», «Pacpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

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



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIEKANINE K Pa3HBIM IKOJIOTMUECKUM Ipynnam ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJCIICHBI
CIICYIOIME COCTABIISIOIIME: OCO3HAHHME OOYYAIOIIMMHUCA  POCCHUCKOW  Tpa)KTaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUECKUX TPATULUN pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHbI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBa)XEGHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaOXEHUS, OEpEeKHOr0  OTHOIICHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJulUsiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIUXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HAIPaBIIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMK  OOY4YalOIIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBaX€HHWE 3aKOHA H
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrNYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;



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

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKOM TPaKIAHCKOM UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIMI0 M NaMATHUKaM [PUPOABL,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c¢(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUYECKOTO TTOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

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 OTHOILICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHNE SMOIIMOHAIBHOTO BO3AEMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

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

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

MOHMMAaHHE U peajn3alis 3J0pOBOro U Oe30MacHOro oOpasa KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHMYECKOMY 3/I0POBBIO;

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

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
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 OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0OrH4eCKOro BOCIIMTAHMS:

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

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUHN JJIsl OKPY>KAIOIIEeH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IpaBWJI TOBEJEHUSI B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMaAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
NEHCTBUI U IPeIOTBpAILLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU L[EJTOCTHOTO MPEICTABICHHUS 00 OKpYKaIoLIeM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil Ipu U3ydeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4yHbIX (D)aKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 MOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISITH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrUsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIIOCTHOCTh HAYYHON KapTUHBI MUPA
U crienu(uKy METOJIOB IMO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHbIe JeiCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCH,
CIIOCOOHOCTh oOyuaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBbIE JAEWCTBUS B IO3HABATEIHLHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IeHHUs1), PaCKPbIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIINBATE CBS3H C IPYTHMH ITOHSATHSIMH ),

OTIPENIETIATh 1LEeNN JEATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE pACCYXIeHUs (MHIYKTUBHBIC, JACAYKTHBHBIC, [0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSATh CXEMHO-MO/ICIBHBIE CPEACTBA JJIA MPEJCTABICHUSI CYIIECTBEHHBIX CBA3EH
OTHOIIICHUN B M3y4aeMbIX OHMOJIOTHUUECKHX OOBEKTax, a TaKKe MPOTUBOPEUHIl Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHHBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH MOCIEICTBUI JESITEIHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUNICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMyYHble BHUABI ACSITEIBHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpOBaTh HAYYHBIA THUIT MBIIUICHHS, BIAJACTh HAYYHOU TEPMHHOJIOTHEH, KIIIOUYEBBIMHU
MOHITUSIMA U METOJIaMU;

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

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnoTe3y €€ pelieHusl, HaxOIUThb AapryMEHThl JIs J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBI OIIbIT;

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

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX yYEOHBIX MPEIMETOB,;

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

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOIOTHYECKUX CIOBapsIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHble METOAbl NpPU TOUCKE M OoTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpPEACTaBICHUS OHOJIOTHYECKOMN
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrel: TPUMEHATh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4eCKHe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHM € CTBUSIMU:

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 BBIIIOJHEHUS TMpelaraeMoil 3aJayd, YYHUThIBaTb MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU cIOcOOaMu OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

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

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U BBIABICHUS NpoOJieM M HX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBIIEHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH MO3HABATENIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruuueckue st yaeOHoro npeamera «buosorus» HaydHble 3HAHHUS, YMEHHUS 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 CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
IporpaMMe IpeaMETHbIE PE3YIbTaThl IPEACTABICHBI 10 TOJaM 00yUYEeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€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 CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB M MOHSTUMN: XKHU3Hb, KIETKa,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OMOJOTMYECKHEe TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenensTs rpaHulibl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLECCOB: 0OMEHa BEILECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJy4YEeHHbIE 3HAHUS JJIs 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB 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 TOBEACHHUSI B OKpY)KaloIled MPUPOAHON cpele, NOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBaHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

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

YMEHHE KPUTHUYECKH OILIEHHBATh U HHTEPIPETHPOBATh HH(OpPMALNI0 OHMOIOTHYECKOTO
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 IHMCHbMEHHBIE M YCTHBIE COOOIICHHs, 0000IIas
Ouonornyeckyro HMHGOPMALKMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJIM OWOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeNIOBEeKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, OSKOJOTHYEeCKHe (HAKTOPbl, HSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/arate Ouonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU 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
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHU3alysi ¥ TPOBEIEHHE OWOJIOTHIECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAHHUH MOJYYEHHBIX PE3YIIbTATOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTYYCHHBIC 3HAHUS U OOBSCHEHHS OMOJIOTHUYECKUX 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 TMOBEJIEHUsI B OKpYXalolled NPUPOAHON cpene, NMOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPAaKTUYeCKUue padoThl, COOIIONATh MpaBUiIa TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS W3 Pa3JIMUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornmyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, T'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Kourpoububie = IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 broori Kax ayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbI M X OpraHu3aIus 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
4 KusHeneaTenbHOCTD KIIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNe 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH U U3BMEHYHUBOCTD 8 15 bu6nmorexa LIOK
OpraHW3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
8 PeszepBHoe Bpemst 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIIMOHHAS] OUOJIOTHS 9 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaromas cpeaa 5 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa M DKOJIOTMYECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOE Bpems 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 95

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oouosnoruu; (QyHKIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIeHUs
KM3HCHHBIX 3a/1a4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMHUHOB H
MIOHATHIA: KW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHHe SHEPrhH), TOMEOocCTa3 (caMoperyisius), ypOBHEBas
OpraHMu3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHUE (PEIPOIYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD, POCT M Pa3BUTHE

YMeHue uznaratb OMOJIOrHYECKrUe TeOpUr (KJIETOYHAsi, XpPOMOCOMHAS,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydyeHust (0 IEHTpax MHOrooOpa3vs M MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H.J. BaBunoBa), onpeaensats rpaHuIbl KX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIajeTb METOJAaMU HAYYHOTO TO3HaHHUS B OHOJOTHH
(HabOmroIeHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHM3aiys W TMpOBEAeHHE OHOJIOTHYECKOr0  JKCIIEPUMEHTA,
BBIBIDKCHWE  TUIOTE3BI;  BBIIBICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB)

YMeHue BBIJENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKAapuOT M OYKApUOT, OAJHOKJIICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH  HpOLECCOB OOMEHa  BELIECTB U
MpeBpalleHus] PHEPruu B KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO H
SHEpreTM4eckoro  oOMeHa,  XEMOCHHTe3a, MHUTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJTIBbHOT'O Pa3sBUTHA
opraHusMa (OHTOTeHe3)

YMeHue TpPUMEHSTh TOJAyYCHHBIC 3HAHWS I OOBSICHCHHS
OMOJIOTUYECKHUX TMPOIIECCOB U SBJICHHM, ISl MPUHATHS MPAKTHUYECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneyeHus: 6e301MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0OIEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH TNPUPOJHON  Cpele;
MMOHUMAaHHe HE00X0IMMOCTH WCIOJIb30BaHUS JOCTUKCHHH
COBPEMEHHOW OMONOTMH W OWOTEXHOJIOTHH Il PaIlMOHAIBHOTO
MIPUPOIONIOIB30BAHUS

YMmenue pelmiaTtb 3JIEMCHTAPHBIC TCHCTHUYCCKUC 3ada4ud Ha MOHO- H
)II/IFI/I6pI/I)1H06 CKpCIIMBAHUEC, CHCINNICHHOC HACJICAOBAHUEC, COCTABJIATH




CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUS  JUISI  TPeICKa3aHUs
HacJIeTOBaHMs PU3HAKOB Y OPraHU3MOB

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W NpPAaKTHYECKHE paboTHl,
coOmogate mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM
obopynoBaHUEM

YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTNYECKOT0 CO/IEPKAHM, BKIIOYAOLIYIO IICEBIOHAYUHbIE 3HAHUS
13 pa3iauyuHbIX UcTOYHUKOB (CMM, HayuyHO-TIONYyJIsipHBIE MaTepUallbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEel0BaHUM B Ouosorumy,
MeULHE, OMOTEXHOJIOTHH

10

YMeHue co3aBaTh COOCTBEHHbBIC MUCbMEHHBIC U YCTHBIC COOOIICHHS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITHIHBIN ammnapaT OHOJIOTHH

11 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX UM 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKa HJSl PEIICHUS
YKU3HEHHBIX 33]1a4

YMeHue packpbiBaTh COJEpKaHHE OHOJOTHYECKHMX TEPMHUHOB H
TOHATHIA: BHJ, MOMYJISIIHS, TeHOMOH/I, 3BOJIONMS, JIBIKYITUEC CHIIBI
(paxTopsr) SBOJTIOIIUY, MPUCTIOCOOTICHHOCTh OpraHU3MOB,
BHUJI000pa30BaHUE, 9KOJIOTHYECKHE (bakTopsl, 9KOCHCTEMA,
MIPOTYLIEHTHI, KOHCYMEHTHI, PEAYILEHTHI, LIEeTTH MMUTAHUA,
9KOJIOTUYECKasi MUpaMKIa, OMoreoreHo3, ornocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHASA Teopus Y.
JapBuHa,  CHHTETHMYecKass TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u myrteit sBomonuu A.H. CeBepiiosa, yueHus o
o6uochepe B.M. BepHaackoro), omnpeaensTb ~ TIpaHUIBl  UX
MPUMEHUMOCTH K >KHBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIIO3HAaHUS B OHOJOTUH
(HabnrofieHWe M OMKMCAHWE >KUBBIX CHCTEM, IMPOIIECCOB U SIBICHUN;
OpraHu3amysi ¢ TPOBEICHHE OMOJOTHMYECKOTO  JIKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBJICHUE  3aBUCUMOCTH  MEXKIY
WCCTIEAYyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYyUYEHHBIX PE3YJIbTAaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpU M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJTYYEHHBIX PE3YIHTATOB)

YMenue BBIJICIIATH CYLLIECTBCHHBIE [IPU3HAKU CTPOEHUs
OMOJOTMYECKUX OOBEKTOB: BHUJOB, MOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OUOrEOIICHO30B U  IKOCUCTEM;




0COOEHHOCTH IPOIIECCOB HACJIe/ICTBEHHOM U3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHHU3MOB, JIEHCTBUS JKOJOTHUYECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOCH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U
OMOre0OXMMHYECKUX IUKJIOB B Onochepe

YMeHue TOpUMEHSTh TOJy4YeHHbIE 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKHX IMPOIECCOB U SBJICHHMA, IS MPUHATHS MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e301MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsI OKPYKAIOLIMX JIIOJIEH, COOMI0IEHUS HOPM
rPaMOTHOTO  TIOBEJIEHUS B  OKpYXaloUlell MpUPOAHON  cpeje;
MMOHUMAaHUE HE00X0IMMOCTH HCII0JIb30BaHUSA JIOCTHKEHHM
COBPEMEHHOM OMOJIOTUU JJIsl PALIMOHAIIBHOTO PUPOIOTIONH30BAHUS

YMeHue pemath 3JeMEHTapHbIe OMOJOTHYECKHE 33a/1a4H, COCTABIIATH
CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B IKOcHCcTeMax (LIeMU MUTAHUSA)

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh mpaBwia Mpu paboTe C Y4eOHBIM U J1IaOOPATOPHBIM
00opyI0BaHUEM

YMeHue KpUTHYECKH OLEHUBAaTh W HWHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIHOYAOLIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3ianyuHbIX UcTOUHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh riio0anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

10

YMeHue co3aBaTh COOCTBEHHBIE TMCHBMEHHBIE M YCTHBIE COOOIICHMUS,
000011251 6MOJIOrHYeCKY0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOUYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

buonorus xkak Hayka

11

buonoruss — mayka o xuBoil mpupone. Pomp Ouonorun B (popmMupoBaHUHU
COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTema OMOJOTHUYECKUX HAYK

1.2

MeTonbl MO3HAHUS KUBOW MPUPOABI (HAOIIOJCHHUE, SKCIIEPHUMEHT, OMHCaHUE,
U3MEpeHHe, KiacCu(UKaIUs, MOJEIMPOBaHUE, CTaTHUCTHYEeCKas o0paboTka
JTAHHBIX )

JKuBble cucTeMBl U HX OpraHu3anusa

2.1

Xussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CoiicTBa
OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU oOpraHuzanuy OUOCHUCTEM: MOJIEKYJIIPHO-T€HETHUECKUI, KJIETOUYHBIH,
OpraHU3MEHHBIH, MOMYJISIIIMOHHO-BUI0BOM, SKOCHUCTEMHBIH, OMOC(hepHBIN

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpo3ieMeHThl. Boma u  MuHepanbHble BemiectBa. DOyHKIMM BOJIBI U
MUHEpaJIbHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTo OanaHca

3.2

benku. CocraB u ctpoeHue OenkoB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble W 3aMEHMMbIE AMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (IEPBUYHASI, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHMMHUYEeCKHe CBoiicTBa OenkoB. buonorndeckue
(GyHKIIMHN OEIKOB.

depMmeHThl — Ouojyornueckue Kartanuzatopbl. CTpoeHHe (QepMeHTa: aKTHBHBIN
HEHTp, cyOcTtpatHas cnenuduunocts. Kodepmentsl. Burtamunbl. OTiauuams
(epMEHTOB OT HEOPraHMYECKUX KaTaIu3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIIOKO3a, pubo3a U Ae30Kcupudo03a), aucaxapHibl
(caxapo3a, JaKkTO3a) M TOJMcaxapuabl (Kpaxmal, TIJIMKOTEH, IeJUII0JI03a).
buonornueckue GpyHKIIUN YIIIEBOIOB.

Jlunuasl:  TpurMUepuAbl,  crepouabl,  ¢ochomununsl.  ['uapodmibHO-
ruapo@oOHble cBoiicTBa. buonornueckue ¢yHkuuu sunuaos. CpaBHEHUE
YTJIEBOOB, OCJIKOB U JIMIHUIOB KaK MCTOYHUKOB SHEPIUU

3.4

Hyxnennoseie kucnotel: JITHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Crtpoenne u ¢ynkuum JIHK. Ctpoenne m ¢dynkmmm PHK. ATO:
CTpO€HUE U (PYHKIHH

3.5

[{utonmorust — Hayka o kietke. Kiierounas reopusi. MeToapl H3ydeHUs KIETOK

3.6

Knerka kak nenocTHas >kuBas cucrema. OOIIue NMpU3HAKM KIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekynsl JIHK kak renernueckuii ammapar, cuctema
CHHTe32a OerKa

3.7

Tumbl KJIETOK: dyKapuoTH4ecKas U mpokapuorndeckas. OCOOEHHOCTH CTPOCHUS
npokapuornyeckoit  kierku. Kiierounas crenka Oaktepuil.  CTpoeHue
HYKApUOTHUECKOW KIETKH. OCHOBHBIE OTJIMYUSl PACTUTEIbHOM, >KUBOTHOW U




I'pUOHOH KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKA, TJIUKOKAJIMKC, HX
¢byukuuu. [Tnazmarnyueckas meMOpana, e€ cBoiicTBa U ¢pyHkuuu. L{uromnnasma u eé
opranouipl. OMHOMEMOpaHHBIE OPraHOWIBl KJIETKH: JHIOIUIA3MATHUYECKas CETh
(OIIC), ammapar I'ombmku, gu3ocoMbl. [loyaBTOHOMHBIE OPraHOMWBI KIICTKH:
MUTOXOHJIpUH, IacTuAbl. [IpoucxoxkaeHne MHUTOXOHAPHUM W IacTui. Bujbl
wiactua. HememOpaHHble OpraHoujbl KJIETKH: PUOOCOMBI, KIIETOYHBIN LIEHTP,
PECHUYKH, KTIYyTUKU. DyHKIIMKM OpraHoOUI0B KJIETKHU. BrirroueHus

3.9

SAnpo — perynaropubiii neHTp KkieTkd. CTpoeHHe sapa: siaepHas 000J0uKa,
KapHuoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BE€IICCTB B KJICTKEC

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

OOMeH BemecTB, WM METa0OoIM3M. ACCUMHISIMS (IIACTUYECKUNH OOMEH) U
JUCCUMMIIALUSA (3HEPreTUYecKuii 0OMEH) — JB€ CTOPOHBI €IMHOrO Ipolecca
metabonu3ma. Turmel oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbii. Poib
(epMeHTOB B OOMEHE BEIECTB U IPEBPAILEHUH SHEPTUHU B KIETKE

4.2

®orocunTe3. CBeToBas U TeMHOBas (a3bl porocuHTe3a. Peaknmu dorocuHTE3A.
DddexkruBHOCT (DoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a VI JKU3HU Ha 3emiie.
Bnusiaue ycimoBuii cpenbl Ha (POTOCHHTE3 W CHOCOOBI TMOBBIIICHHS €r0
NPOJAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3HMPYIONIHEe OaKTepuu. 3HAYCHHE XEMOCHHTE3a Jis
’KU3HU Ha 3emiie

4.3

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHue BeleCTB, BbIIEICHHE U
AKKyMYJIMpPOBAaHHWE OHEPrHM B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomu3. bpokenue m ero Buabl. KuciopogHoe okucieHHe, WM KICTOYHOE
npixanue. DPPEKTHBHOCTh YHEPTeTUIECKOTO OOMEeHa

4.4

Peakuuu matpuanoro cuntesa. ['eneruueckas unpopmarus u JJHK. Peanuzanms
reHeTUYecKoil MH(opmanuu B KieTke. ['eHeTHyecKkuit KOA U €ero CBOMCTBA.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsanus — O6uocunTte3 Gernka.
Koauposanue amunokucnot. Posb pubocoM B 6rocuHTe3€e Oenka

4.5

Heknerounsle dopmbl ku3Hu — BHUpychl. Mcropust oTkpeitus BupycoB (.M.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATENbHOCTH BUPYCOB.
bakrepuodaru. bonesnu pacteHuid, KUBOTHBIX U YEJIOBEKA, BBI3HIBACMBIC
BUpycamu. Bupyc ummyHnonedpunura yenoseka (BUY) — Bo3Oynurens CIINa.
[IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI

PasMmHoOXeHUE U HHAWBHUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

Knerounenii nwuki, WM SKU3HEHHBIM [MKN KieTku. MHTepdasza u mutos.
[Tpoueccrl, mporekaromue B uHTepdasze. Pernukanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMTUIONAHBIE M TalJOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uTomornyeckre OCHOBBI PAa3MHOKEHHS W HWHIUBUAYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenne kierkn — wmurto3. Craguum muto3a. IIpomecchl, mpoucxoasume Ha
pa3HBIX CTAAMSAX MUTO3a. buoNnOrnyeckuii CMbICII MUTO3a

5.2

@opMbl pa3MHOKEHHUSI OpPraHuU3MoOB: Oecrnojoe W mojoBoe. Buuel Gecronoro
pPa3MHOXKEHUS: JIeJIeHHE HaJBO€, IOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HAUEHHE JUIsl CEJIEKLIUU




5.3

[TonoBoe pazMHOXKEHUE, €T0 OTJIIMYHUS OT OECIIONOTO.

Meiio3. Craguu wmeiosa. [Iponecchl, NpoOUCXOIAIIME HA CTaauaxX Menosa.
IToBenenue xpomocom B Mmeno3e. KpoccuHroeep. bHOIOrMYECKHil CMBICT U
3Ha4YCHHE MeHo3a

5.4

["amerorenes — mporuecc oOpa3oBaHMsl MOJOBBIX KJIETOK Y KUBOTHBIX. [loi0BBIE
JKeNe3bl: CEMEHHUKU U AMYHUKHA. OOpazoBaHHE M Pa3BUTHE MOJOBBIX KIETOK —
ramer (Crepmaro3ouj, AilieKiieTka) — crepMaToreHe3 u oorere3. OcoOeHHOCTH
CTPOCHUS SHIEKIIETOK U criepmaro3onoB. Omnonorsopenue. [lapreHorenes

5.5

WnauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl YMOPUOHATLHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpynsuus, opraHoreHe3. IloctamOpuonansHoe paszutue. Turbl
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (MunHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,
CTa/INH PA3BUTHS

HacnencTBeHHOCTh M U3MEHUYUBOCTh OpraHu3mMoB

6.1

[Ipeamer u 3anauu reHeTuku. Mictopust pa3BUTHS TeHETUKU. Bkilag poccuiickux
U 3apyOekHBIX y4EHBIX B pa3BUTHC TCHETHKH. MeETOAbl T'CHETHUKH
(ruOpUIOTOTUYECKHA, HUTOT€HETUYECKHI, MOJIEKYJISIPHO-TEHETUYECKUIN).
OcCHOBHbIE TEHETHYECKUE MOHATUA. | eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelluBaHUuM

6.2

3aKOHOMEPHOCTH HAcJe/I0OBaHUsl IPU3HAKOB, YCTaHOBJIEHHbIe [. Menaenem.
MonoruOpuiHoe cKpenpBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB IEPBOTO
nokosieHus. IlpaBwio noMMHHMpoOBaHMs. 3aKOH pacCIUEIJICHUS PU3HAKOB.
['unoTe3a ynctoTsl raMert. [loaHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JurnbpuiHoe ckpemmuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS MPH3HAKOB.
[luToreHeTHYECKUE OCHOBBI JUTHOPUIHOTO CKpELIMBaHMs. AHaTU3UpYoIlee
ckpemyBaHue.  lcrnonp3oBaHue — aHANM3UPYIOIIETO  CKPEIIMBAHUA  JUIS
OTIpeieNIeHUs] TEHOTUIIa 0COOU

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HACJIEOBAaHMIO TeHOB. HapymeHwe cremieHus Te€HOB B pe3ylbTaTe
KPOCCUHIOBEpa. XPOMOCOMHasi TEOpUs HACIEACTBEHHOCTH. ['eHeTmyeckue
KapTHI.

I'enetnka mnona. XpoOMOCOMHOE ONPENENICHHE IoJIa. AYTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TeTeporaMmeTHsle OpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

6.4

M3menunBocTh. BuJIBI M3MEHUMBOCTH: HEHACJICACTBEHHAsT M HAcCJEJCTBEHHAs.
Pone cpenpl B HEHACIHEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTH. BapwallMoHHBIA ps W BapUalMOHHAs
kpuBasi. Hopma peaknum mnpusHaka. KonudyecTBeHHble U KaueCTBEHHBIE
pU3HAKK U UX HopMa peakuuu. CBolicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTU

6.5

HacnenctBenHasi, wWiIM TEHOTUIIMYECKas, M3MEHYMBOCTb. KomOuWHATHBHAs
U3MEHYMBOCTh. Melo3 ¥ TOJOBOM MpOLEcC — OCHOBAa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalMoHHas U3MeHYuMBOCTh. Kitaccupukanus MyTanuit:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NMPUYMHBI MyTalluii. MyTareHHble
(daxTopsl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HaciaeICTBEHHON u3menunBocty H.M.
BasuiioBa

6.6

I'enetnka uyenoBeka. Kapuorun denmoBeka. OCHOBHBIE METOABI TEHETHUKU




YEeJI0BEKA: reHEeaIOTUYECKU, OJIM3HEIOBBIH, IIUTOTCHETUYECKUH,
OMOXMMHYECKHH, MOJEKYISIpHO-TeHEeTHYeCKu. COBpEeMEHHOE OIpeeICHHE
FEHOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nmoMomnpto III[P-ananu3a. HacrmemcrBeHHple 3a00jieBaHUs 4YeIOBEKAa: T'CHHBIC
Oone3nu, O0JIE3HH C HACIIEACTBEHHOW MPEIPaCIONOKEHHOCTHI0, XPOMOCOMHBIE
O6ose3nn. CoMaTrWyeckre W TeHepaTHBHbIE MyTaluu. [IpUHIUIBI 370pPOBOTO
oOpa3a JKW3HM, JMATHOCTHKH, MNPODHUIAKTUKA ¥ JICUECHUS TCHETHYECKUX
Oosie3Heil. MeauKo-TeHETHYEeCKOe KOHCYIbTUPOBAHKE. 3HAYCHHE METUITMHCKOU
TeHETHKU B MPEAOTBPAIICHUH U JICICHUH TeHETHUECKUX 3a00JICBaHHI YEIIOBEKA

Cenexnuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekusi Kak Hayka W IIpolecc. 3apOXICHUE CEJIEKUUW W JOMECTHKALUS.
Yuyenne H.M. BaBunoBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOTO0Opa3us
KYJIbTYPHBIX pacTeHUU. LIeHTpbl MPOUCXOXKACHUS AOMAIIHUX XKUBOTHBIX. COpT,
MOpoJia, IITAMM

7.2

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbIi U WHAMBUAYAIbHBII OTOOPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OlleHKa sKcTepbepa. bimskoponcTBeHHOE
cKkpenuBanue — WHOpuaWHT. Yucrtas nuHMSA. CKpEUIMBAaHWE YHUCTBHIX JIMHHM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rubpuaumzanmss u e€ ycnexu. VICKYCCTBEHHBIM MyTareHes H
MOJIYyYECHUE TOJUIIONAOB. JlOCTHIKEHUS CEJIIEKUUH PACTEHUN, >KUBOTHBIX H
MHUKPOOPTraHU3MOB

7.3

buotexHosoruss Kak oTpacib IPOM3BOJACTBA. ['€HHAs WHIXKEHEpUs. OTaIlbl
co3nanust pexomOuHantHoW JIHK wu TpaHcrennbix opranusmon. Kiuetounas
uHxeHepuss.  Kierounble  KynabTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W ATHYeckue mpoosembl. MO — reHeTnyecku
MOAUGUIIMPOBAHHBIE OPTAHU3MBbI

11 KJIACC

Kona

HpOBepﬂeM bl 3JIEeMEHT coacpkanus

DBOJIOUOHHAS OUOJIOTUS

1.1

OBOIIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  dBoiouud.  IlaneoHTonOrHyeckue:  MOCIEAOBATENILHOCTh
NOSBJICHUST BMJOB B MAJIEOHTOJIOTMYECKON JIETONUCH, NepexoaHble (OPMBI.
buoreorpapuyeckue: cxoactBo M paznuuue ¢ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOIHYECKHE: CXOJCTBA U PA3IUUU SMOPUOHOB pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘IeCKI/IeZ TOMOJIOTUYHBIC, AHAJIOTHUYHBIC,
pYAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH M OCHOBHBIX MeTa00INUECKUX HYTeI\/II Y BCEX
OpraHU3MOB

1.2

OpomononHass  teopuss Y.  [lapBuna. IIpeamocbulkm  BO3HMKHOBEHUS
JnapBuHU3Ma. JIBWXKyIIMe CHUJIBI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OIPaHUYEHHOCTH PECypCOB, HeolpeneaEHHass U3MEHUYUBOCTD,
60opb0a 3a CylIEeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)




1.3

Cunrernueckass Tteopus sBomouuMu (CTD) ©  OCHOBHbIE €€ TOJOXKEHUS.
Muxkposostonus. [Tonynsiius Kak eTuHUIA BIIA U SBOJIIOLUU

1.4

JBuxyme cunbl ((akTopbl) SBOJIONMHM BUIOB B Mpupoje. MyTaluoHHBII
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llOmymnsimMOHHBIE BOJHBI M ApEid
reHoB. M3oysmus u mMurpamnusi. EcrecTBeHHBII 0TOOp — HampaBISIOMUN (aKkTop
3BOIIOLUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoO0IeHHOCT, OpPraHU3MOB Kak pe3ynbTarT dBoionuu. [Ipumepbl
npucnoco0IeHni y OpraHu3MoB. ApoMop(O3bl U UANOAIANTALINH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BUI00OPa30BAHUS:
reorpaguueckoe, 3K0JIOrHIECKOe

1.5

MakposBomons.  DPopmbl  3BoJoUMU:  GuUIIeTHYECKas,  JIUBEpPreHTHas,
KOHBEpreHTHasl, napamienbtas. HeoOpaTtuMocTs 3BOMIONHMN

Bo3unkHOBEeHHE U Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuyHbple TpeACTaBIEHUS O 3apOKICHUU >KU3HU. HayuHble runoresbl
BO3HUKHOBCHHUS >KM3HM Ha 3emiie: a0HoreHe3 W MaHCIepMus. XUMHYECKas
SBOJIOLHUS. DKCIEPUMEHTAJIbHOE MOJATBEPKACHUE XHUMHUYECKOW HBOJIOLHUU.
Hauanpubie stanbl Ounonormdeckoit spomonuu. ['mnmoresa PHK-mupa. I[lepBrie
KJIETKM 1 UX 3BOIOLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emse 1o spam u nepuojgam. Kartapxeil. Apxelickas u
npoTtepo3oiickas d3pel. [lanmeosoiickas 3pa u e€ mepuoAbl: KeMOPUICKUH,
OPJIOBUKCKHM, CHUJYPUHUCKUH, JI€BOHCKHH, KaMEHHOYIOJIbHBIM, IEPMCKHII.
Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

Kaiino3oiickas 3pa u €€ 1nepuoAbl:  MNAJCOrCHOBBIA,  HEOr€HOBBIN,
AQHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIMMara M Te€OJOTMYECKHX IPOLIECCOB.
OcHOBHBIE ATalbl IBOJIOLUN PACTUTEIBHOIO U KUBOTHOIO MUpa. ApoMOp(O3bl y
pacTeHUM U KUBOTHbIX. llosiBI€HME, paclBET U BBIMUPAHHME TPYMI MKUBBIX
OPraHUu3MOB

2.3

CucremMa OpraHm4yeckoro Mupa Kak oOTpaxeHue -HBoolud. OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB

2.4

OBojronusl 4ejaoBeKka. AHTPOIOJIOTUsS Kak Hayka. Pa3Butue mpeacTaBieHUH O
IIPOMCXOXKICHUN 4YelloBeKka. MeTronpl u3ydeHus aHTpornoreHesa. CXoacTtsa H
pa3IuyuMs YyesloBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHE YEJIOBEKa.
JBmwxyume cuibl (GakTopsl) aHTpornoreneza. HacnencTBeHHas W3MEHYMBOCTD U
ecTecTBeHHbIH 0TOOp. OOIecTBEHHBIH 00pa3 JKW3HMU, W3TOTOBICHHE OPYIUl
TpyZa, MBIIIJIEHUE, PEUb

2.5

OcHOBHBIE CTaJMK W BETBH HBOJIIOLIMM YEJIOBEKAa: aBCTPAJONMMUTEKH, YenoBek
ymenslid, YenoBexk mpaMoxondmud, YenoBek HeaHAEpTanbCcKui, Yenosek
pazymHbld. Haxonku MCKOmaembIX OCTaHKOB, BPEMs CYILIECTBOBAHUS, 00JAaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOI'O MO3ra, 00pa3 KU3HHU, Opyaus

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpoIeouHast (eBpasuiickas),
HEerpo-aBCTpaJloNIHas (3xBaTOpHANbHAS), MOHTOJIOUIHAS (asmarcko-
amepuKaHckas). UepTbl MpUCIIOCOOICHHOCTH MPEICTABUTENEH YeIOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputnka pacuzma

OpranusMsl ¥ OKpy’Karolas cpeaa

3.1

DKOJIOTHSl KaK HayKa. 3aJladyd ¥ pa3/elibl dKOJOTHH. MeEeTOabl IKOJIOTHUYECKUX
UCCIIEIOBaHMA. DKOIOTHYeckoe MUpoBo33peHue. Cpeapl 0OUTaHUSI OPTraHU3MOB:
BOJ[HAs, HA3E€MHO-BO3IyIITHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs

3.2

Okonoruyeckue  Qaxtopel. Krnaccudukamuss  skojmormdyeckux — (HhaxkTopos:




abuoTtuyeckne, OWOTHYECKME M aHTPONOreHHbIE. JleificTBHE SKOIOrMYEecKHX
(haKkTOpOB HA OPraHU3MBI

3.3

Abnotndeckue (aKTOphL: CBET, TEMIEpaTypa, BIAXHOCTh. DOTONEPHUOAM3M.
[Ipucniocobnennss OpraHu3MoB K  JCHCTBHIO aOMOTHYECKHUX  (DAKTOPOB.
buonornyeckue puTMsl

3.4

Buotnueckue ¢axTopsl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMIIHUYECTBO, Mapa3suTU3M, MYTyaJlu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEWUTpanu3M. 3HA4YeHHEe  OWOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUSI OPraHM3MOB B IPUPOHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEpUCTUKH  monyiasiuud. OCHOBHBIE — I1OKa3aTeau
HNOMYJIALMHA: YHUCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
mMurpanus. JJMHaMMKa YMCICHHOCTH MONYJISALUY U €€ Perysinus

COOGH.ICCTBa 1 OKOJOTHUYCCKUEC CUCTEMBI

4.1

CooOuiectBo opranu3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
OHoLIEHO3€E

4.2

Okonoruyeckue cucreMbl (dkocucrembl). [loHsTne 00 skocucreme
ouoreoreHo3e. DyHKIMOHATIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB M IOTOK SHEPTUU B IKOCHUCTEME.
Tpoduyeckue (muieBble) YPOBHU OJKOcHcTeMbl. [luieBbie 1ed W CETH.
OcCHOBHBIE TIOKa3aTelId SKOCHCTEMBI: OHMOMacca, MPOIYKUUS. DKOJIOTUYECKUE
NUPAMUJIBI:  TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOICTBa 3SKOCUCTEM:
YCTOHYMBOCTD, cCaMoperyisiiusi, pazsutue. CyKieccus

4.3

[Ipupoansie 3xocucTEMbl. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBONHOIO WJIU
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpPOIIOTE€HHBIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMsl.
Bbuonoruueckoe n X03HCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak (QakTtop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3Ho0Opa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocepe. I'panHunpl, coctaB U CTpyKTypa
6uocheprl. XKusoe BemectBo M ero (yHkiuu. OcoOeHHOCTH OHocepbl Kak
r100anbHOM sKOocHcTeMbl. J[MHaMHuuyeckoe paBHOBecHe M oOpaTHasi CBSI3b B
6uocdepe. KpyroBopoTel BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OHOCchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBIE M3MEHEHHUs B Ouocdepe.
['moGanpHBIE IKOIOTUYECKUE TTPOOIEMBI.

OcHOBa palMOHAILHOTO  YIPABJICHUS MPUPOAHBIMH  pecypcaMd W HUX
UCToNib30BaHue. JlocTikeHUs: OMONIOTHH U OXPaHa MIPUPOJIBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

Kuaacc Haspanue
8-11 «Jlaboparopus 310pOBHS»
8-11 «Kak ycTpoen Ham Mo3ry
10 «Ypoku 6nonorun Kupnnna u Medoaus. OOmiast 6Moi0rws.
11 «Ypoku ouonoruun Kupunna u Medomaus. OOriast OMoi0rwsi.
5-11 «bonpmas sanuknonenus Kupumia u Medoaus»
10 «O6mras 6uonorus. 10 knace». MyabTUMETUHHOE IPUIIOKEHUE K YICOHUKY
B.M.Cusornasosa, U.b. AradoHOBOH.
10-11 « buonorus. Cnaém EI'D»
6-11 - «C: Peneturop-06monorusn»
6-11 - buonorus. UHTepakTUBHBIN TpeHUHT — NoAroToBKa K EI'D

YYEBHO HATJISITHBIE ITIOCOBUA

Kuace Ha3Banmne
10-11 DBOJTIONMS OPraHUYECKOTO MUpPa
5-11 CripaBOYHHK IIKOJNBbHUKA. bruonorus
9-11 I''A. Anenpminna, @ K. Agensins I'eneTnka B 3amadyax
9-11 O.B. I'nraun O61mas ouosorus. Taomuisl. CxeMbl
9-11 A.A. Kupunenko bronorns. COOpHHK 3a/1a4 110 T€HETHKE
10-11 N.b. éra(bOHOBa, B.N. Cuornazos buonorus pacrenuii, rpu0os.,
JINIIAHUKOB.
6-11 buonorus. UnTepakTUBHBIE U TUIAKTUYECKUE MAaTEPHAIIEI.
11 C.I'. MamonToB bronorus a1 nocTynaromux B By3bl
9-11 JHK
6-11 Tabnuie! no pazgenam OMOIOTUU
6-11 TecTsl 0 paznesnam OHOIOTHH
9-11 Tpenaxeps! 11 moarotoBku kK 'MA u EI'D

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YUEHUKA
buonorus, 10-11 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6orios A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkunonepHoe obmectso «M3narenscTBo

«[IpocBemienue»

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA
1.B.C.PoxnoB. TemaTnueckuil 1 UTOroBbli KOHTPOJIb. COOPHHUK MPOBEPOUHBIX
pab6ot. buonorus. 10 kmacc. Mocksa 2014 1.
2 H.A.bornanos. KonTponpHO-n3MepuTenbHble Matepuaisl. buonorus 10 kiacc.
®I'OC. Mocksa. Bako, 2016 T.
3 A.A . Kupunenko. buonorus. Paznen «I'eneruka». Bee Turmbl 3amad.
TpenupoBounas Tetpanp. Jlernon, 2016 r.
4 C.1.KonecuukoB. buonorus. Paznen «3konorus». Teopus, TpeHUPOBOUHBIE
3ananus. Jlernon, 2016 T.
5 B.C.PoxuoB. Tematndeckuil 1 UTOTOBbIM KOHTPOJIb. COOPHUK MPOBEPOUHBIX
pab6ort. buonorus. 11 kmacc. Mocksa 2014 1.




HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://foxford.ru/ - onnaiin-mkosna doxchopa

2. https://ad.school.mosreg.ru/yaklass - SIkmacc - oOyuarorye U MPOBEPOUHBIC MATEPHAIIBI
3. bubauoteka [JOK



