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PabGouast mporpamma mo GHOJIOTMH Ha YPOBHE OCHOBHOTO o00Iiero o0pa3oBaHHsi COCTaBieHa Ha OcHOBe TpebGoBaHuil K
pe3yibTaTaM OCBOEHHUsSI OCHOBHOM 00pa30oBaTeNIbHOM MpPOrpaMMbI CpeJHero o0mero o0pa3oBaHUs, MNPEACTABICHHBIX B
dezepanbHOM TOCYIApPCTBEHHOM 00pa30BaTelIbHOM CTaHAapTe CpeHero obiero oopazoBanusi, a Takxe [IpuMepHoil mporpaMmbl
BOCITUTAHHS.

MHNOACHUTEJIBHASA 3AIINCKA

JlanHas nporpamMMa 1o OWOJOTMH cpeaHero oOmero oOpa3oBaHHMsS pa3padOTaHa B COOTBETCTBUM C TPEOOBaHUSIMHU
obHOoBNEHHOTO DemepaTbHOro TOCYAapCTBEHHOT0 00pa30BaTeIFHOTO CTaHAapTa cpeqHero odmero odpasosanust (PI'OC COO)
u ¢ yuérom @enepanpHoit  00pa3oBaTeNbHONW mporpaMMmbl cpemHero obmero obOpasoBanus (DPOII COO).Ilporpamma
HarpaBjeHa Ha ()OPMHPOBAHHE ECTECTBEHHO-HAYYHOW TPAaMOTHOCTHM YYAlUXCSl M OpraHW3allMI0 W3y4eHUs OMOJOTMH Ha
JIeITeIbHOCTHOH OCHOBE. B mporpamme y4uTBIBaIOTCS BO3MOKHOCTH IpeaMeTa B peanuzauuu Tpedosanuit ®I'OC COO k
IUIAHUPYEMBIM, JITYHOCTHBIM M METANpeIMETHBIM pe3yjbTaTaM OOy4eHHs, a TaKkKe pealn3alus MEXIPEIMETHBIX CBs3ei
€CTECTBEHHO-HAYYHBIX y4eOHBIX IIPEIMETOB Ha YPOBHE CPEIHET0 00IIEero 00pa3oBaHMUsI.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA «bBUOJIOT' US1»

VYuebnsrit npeamet «buonorus» B cpeqHeM odmieM 00pa3oBaHNH 3aHUMaeT BaxkHoe MecTo. OH obecniednBaeT pOpPMHUPOBAHIE
y 0Oydarommuxcst MPEACTABICHUN O HAyJYHOH KapTHHE MHpPA; pacIiiupseT W 0000ImacT 3HAHHS O JKUBOM mpupomge, eé
OTIMYUTENbHBIX NPHU3HAKaX — YPOBHEBOW OpraHM3allMd M 3BOJIONMH; CO3HAET YCIOBHS AJSA: NMO3HAHUA 3aKOHOB XHBOMN
HIPUPOBI, Popmuposanus GYHKIMOHAIEHON IT'PAMOTHOCTH, HABLIKOE 3I0POBOTO M 0€30MacHOro oopasa >KHU3HH, SKOJIOTHIECKOTO
MBIIUICHHS, IICHHOCTHOTO OTHOIICHHUS K )KMBOM NMPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHne yueOHbIN mpenmer «buonorus» mMmeeT TakkKe AU PEIICHHS BOCIMTATENBHBIX M Pa3BUBAIOIIMX 3a7ad
cpeaHero od1ero 00pa3oBaHusl, COIHANN3AMN o0ydatomuxcs. M3ydenue 6nonorun odbecrednBacT ycaoBUs 1t JOPMUPOBAHHS
MHTEJUIEKTYaIbHbIX, KOMMYHHKAIIMOHHBIX ¥ WH(QOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpHI, CIIOCOOCTBYET MHTETPAIU
OMONIOTMYECKMX 3HAHWN C MIPEACTABICHUSIMU W3 APYTHX YYEOHBIX NPEIMETOB, B YaCTHOCTH, (PM3MKM, XUMHH M Teorpaduu.
Ha3BaHHbIe NOJIOKEHUST O NPEAHA3HAYCHUH y4eOHOro npenMera «bHonorus» cocTaBuiiv OCHOBY JJIsl ONIPEAEICHHs TOAX0A0B K
0TOOPY M CTPYKTYPUPOBAHUIO €TO COJIEPIKAHMUS, IPEICTABICHHOTO B JaHHOI ITporpamMmme.

OT160p comepxanust yueOHOro mpenmera «bnonorns» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3HMIMHA KyJIBTYpOCOOOpPa3HOTO
MOAX0/a, B COOTBETCTBHHU C KOTOPBHIM O0YUaroliecs: JOJKHbI OCBOMTh 3HAHUSI M YMEHHSI, 3HAUMMBIC 1711 (JOPMUPOBAHUSI 0O1IeH
KyJIbTypBl, OIPEACISIONINE aJeKBAaTHOEC IIOBEJCHHE YEIOBEKa B OKPYXKAaIOIIEH NPHUPOJHOW cpene, BOCTPEOOBaHHBIC B
TIOBCETHEBHOMN JKMU3HM U NIPAKTHUECKOH AesTeNbHOCTH. Oco00e MECTO B 3TOH CHCTEME 3HAHMH 3aHUMAIOT 3JIEMEHTHI COJCpP)KaHM,
KOTOpBIE CIY)XaT OCHOBOW sl (DOPMHPOBAHHMS IPEICTABICHHHA O COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHE MUpa U
[IEHHOCTHBIX OPHUEHTALMIX JINYHOCTH, CIIOCOOCTBYIOIINX TYMaHH3ALUH ONOJIOTMYECKOT0 00pa3oBaHusI.

CTpyKTypHpOBaHHE COJEpKaHHUs y4eOHOro MaTepuana B HMPOTpaMMe OCYIIECTBIEHO C Y4ETOM NPHOPUTETHOTO 3HAYCHUS
3HaHUI 00 OTIMYUTENEHBIX OCOOCHHOCTSAX KUBOW MPUPOBI, O €€ YPOBHEBOI OpraHU3aluy M 3BOJIIOLKH. B COOTBETCTBUHU C 3TUM
B CTPYKType yueOHoro npenmera «brnomornsy BeIIENCHBI CIEAYIOIUE collepKaTelbHble TMHIN: «brosorus kak Hayka. MeTosl
Hay4YHOTO TO3HaHMD», «KieTka kak Owosormueckas cucremay, «OpraHusM Kak Ouonormdeckas cucremay», «Cucrema H
MHOT000pa3ne OpraHNIecKOro MUpay, « IBOJIIOIHS )KUBOH IPUPOABI», « DKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH».

HEJN 1 3AJAYN YYEBHOI'O ITPEAMETA «BMOJIOT U S»

Iens w3ydyenuss yuebOHoOro mnpemmera «buosorus» Ha 0a30BOM YpOBHE — OBJaJICHHE OOYYAIONUMKCS 3HAHUSIMHU O
CTPYKTYPHO-(QDYHKIIMOHAFHON OpTaHU3aIlUH )KUBBIX CHCTEM Pa3HOTO paHra M MpHOOpEeTeHHEe YMEHHH HCIIONB30BaTh STH 3HAHUS
JUIS TPAMOTHBIX AEUCTBHUM B OTHOIICHUH OOBEKTOB KUBOU MPUPOJIBI M PEICHHUS PA3TUYHBIX )KU3HEHHBIX IPOOIEM.

JocTimkenue ey u3ydeHus yaeOHoro npeamera «buonorush Ha 6a30BoM ypoBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a0au.
OCBOCHHE OOYYAIOIIUMICS CHUCTEMBI 3HAHUH O OHOJOTHYECKHX TEOpPHUAX, YUCHHSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX,

MpaBWIaX, CIY)KallUX OCHOBOW st (OpMHUpPOBAHUS TPEICTaBICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPa; O METO/ax
HAYYHOTO TI03HAHUS; CTPOCHHH, MHOTOOOpa3uy U OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHH3AINU; BBIIAIOIIHXCS
OTKPBITHSX H COBPEMEHHBIX UCCIICOBAHUAX B OHOJIOTHH;

(dhopmupoBaHre y OOYYAIONIMXCS IMO3HABATEIbHBIX, MHTEIUICKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH B mpolecce aHamu3a
JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTWH HAYYHBIX B3TJIIOB, WACH M MOJXOJIOB K M3YYEHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIHH;

CTaHOBJIEHUE Yy OOyYarommxcsi 00mel KyabTyphl, QYHKIIMOHATBHONH TPAMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATH W OIICHUBATH
SIBIICHHS OKPYIKAIOIIET0 MIPA )KUBOW IPUPOIBI HA OCHOBAaHUH 3HAHUH U OIBITA, TONyYCHHBIX TPU H3YYCHUU OUOJIOTHH;

(hopmupoBaHue y 00ydalOmMUXCsi YMEHUH WILTIOCTPUPOBATH 3HAUYEHUE OMOJIOTHMYECKUX 3HAHHWHA B TMPAKTHUYECKOUW JEATEILHOCTH
YeIIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKAX TEXHOJIOTHI U arpoOHOTEXHOJIOTHH;

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOU IPUPOJIBI, HEOOXOJUMOCTH OEPEIKHOTO OTHOIICHUS K
HEH, COOIIOICHNS ATHIECKUX HOPM IIPU MPOBEJCHNN ONOJIOTHYECKUX MCCIEI0BAHNH;

OCO3HAHHE [[CHHOCTH OMOJIOTUYECKUX 3HAHUH ISl TOBBIMICHUS] YPOBHS 3KOJIOTHYSCKON KYJIbTYPHI, VIS (GOPMUPOBAHHS HAYTHOTO



MHPOBO33PEHUS;

MIPUMEHEHNE TIPUOOPETEHHBIX 3HAHUK W YMEHHHA B MOBCEIHEBHOW JKM3HM JUIsl OIEHKU TOCIEACTBUI CBOSH AESITENHLHOCTU IO
OTHOIICHHIO K OKpYyXalmeld cpene, COOCTBEHHOMY 3II0pOBbIO; OOOCHOBaHHME W COOJNIOJCHHE Mep MNpOo(QHIaKTHKH
3a00JICBaHHN.

MECTO YUEBHOI'O ITPEJIMETA «bUOJIOT' S » B YUHEBHOM ITJIAHE

B cucreme cpennero obmero obpazosanus «buonorus», usydaemas Ha 6a30BOM YpOBHE, SBJISIETCS 00S3aTENbHBIM y4eOHBIM
IpeMETOM, BXOJIIMM B COCTaB IpeIMeTHOH oOpa3zoBaresbHOI oOnactu «EcrecTBeHHBIE HAayKH». YUeOHBIM IJTaHOM Ha eé
W3ydeHne OTBeIeHO 68 yueOHBIX "acoB, o | wacy B Hememto B 10 u 11 kmaccax cooTrBeTcTBeHHO. [IperycMOTpEeHHBIH PN 3TOM
pe3epB cBOOOJHOTO y4eOHOTO BPEMEHHM PEKOMEHJYETCs HMCIOJIb30BaTh JUIS MOBTOPEHHS M 3aKpeIIeHUs Marepuala, a Takxke
pedexcum.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA «BUOJIOT US1»

Cormacao ®I'OC COO, ycranaBiIHBarOTCA TPeOOBAaHUS K pe3yabTaTaM OCBOCHHS OOYYAIOMIMMHUCS HPOTPAMM CPEIHETO
o01ero 06pa3oBaHus: JINYHOCTHBIM, METAIIPEAMETHBIM M MIPEJAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIMYHOCTHBIX pe3ylbTaTOB OCBOEHMS IIpeaMeTa «bruosIoTHs» BBIAENIEHBI CIEAYIOIINE COCTABISIOUINE: OCO3HAHUE
00yJaroIUMHCS poccuiickon Trpak1aHCKOM WJIEHTUYHOCTH —
TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMO-OIPENENICHUIO; Haluyue Momusayuu K OOyIeHUIO OHOJIOTHH;
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUH JTHYHOCTH HA OCHOBE KIIFOYEBHIX IEHHOCTEH M MCTOPHUYECKUX TPaAHULIUI
pa3BUTHS OMOJIOTUYECKOTO 3HAHUS; 20MOGHOCMb U CHOCOOHOCMb® O0YYalOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH AEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TIPUCYIIUMH CHCTEME OHOJOTHMYECKOTO O0Opa3oBaHUS; Haiuyue SKOJIOTHIECKOTO
npA6oCO3HAHUsL, CHOCOOHOCMU CTABUTH LIEJIM U CTPOUTH )KU3HEHHBIE TUIAHEIL.

JIuuHOCTHBIE pE3yJbTaThl OCBOCHUS mpeaMera «BHONOTHA» MOCTUTAlOTCS B CAWHCTBE YYCOHOW M BOCIHMTATCIBHOMN
JIEATENBHOCTH B COOTBETCTBUM C TPAJULUUOHHBIMM POCCHUMCKUMM COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU H JYXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSMH, NPUHATHIMH B OOIIECTBE MpaBWIAMH W HOPMAaMH TOBEACHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HaHus, CaMOBOCIIUTaHUS u CaMOpa3BUTHS, pa3BUTHA BHYTPEHHEMN MO3ULIUU
JIMYHOCTH, MaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPaBOIMOPSAIKY, YEIOBEKY TpyAa U CTapLIEMy OKOJIECHUIO, B3aUMHOI0 YBAXKEHMUS,
OepeXHOr0 OTHOIIEHUS K KyJIbTYPHOMY HACIEIUI0 W TPaaullisM MHOTOHAIIMOHANbHOTO Hapona Poccuiickoit ®eneparuu,
MIPUPOJIE U OKPY KAIOLLEH cpelie.

JInyHOCTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «buomorus» MODKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTB
00Y4JarOIIMXCSl PYKOBOJCTBOBAThCSA C(HOPMUPOBAHHON BHYTPCHHEW MO3MIKEH JMYHOCTH, CHCTEMOM IICHHOCTHBIX OpHCHTAIIWH,
TIO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPAAWUIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBA, PACIIMPCHUC
JKA3HEHHOTO OIIbITA U ONBITA JEATEILHOCTU B MPOLIECCE PeATM3ali OCHOBHBIX HANPaBJICHUN BOCIUTATENBHOMN AESITEILHOCTH, B TOM
YHUCJIE B YaCTH:

1. I'pakaaHCKOr0 BOCHIMTAHMSA:

c(OpPMUPOBAHHOCTH IPAXKIAHCKON TTO3UINU 00YUYarOMETocs KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO 00IIECTRa;

0CO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, yBa)KeHHE 3aKOHA U TPABOIIOPSAKA;

TOTOBHOCTB K COBMECTHON TBOPUYECKOH NEATEIFHOCTH IPH CO3AaHNH y4eOHBIX MPOEKTOB, PEIICHHH y4EOHBIX U IO3HABATEIbHBIX
3aJa4, BbITIOJTHCHUHN 6I/IOJ'IOFI/I‘IGCKI/IX OKCIICPUMEHTOB;

CIIOCOOHOCTB OIIPEAEIATH COOCTBEHHYIO ITO3HIUIO M0 OTHOILICHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HH M OOBSICHATH €€;

YMEHHE yIHUTHIBaTh B CBOUX JEHCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOACHCTBHSA JIIOJCH C Pa3HBIMHU yOEKICHUSIMH,
KYJbTYPHBIMU HEHHOCTIAMU U COTUAJTIBHBIM ITOJIOKCHUEM

TOTOBHOCTB K COTPYJHHYECTBY B IPOIIECCE COBMECTHOT'O BBITIOJIHEHHUS y4eOHBIX, O3HABATEILHBIX U HCCIIEIOBATENbCKHX 3a/1ad,
YBaXHUTEIFHOE OTHOIIEHHE K MHEHHIO ONIIOHEHTOB IIPH 00CY>KAEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COAEPKaHuUS;

TFOTOBHOCTb K T'YMaHUTapHOHN U BOJIOHTEPCKOU AESATEIbHOCTH.

2. IIaTpHOTHYECKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCHUICKOH TpPaXTAaHCKOH WACHTUYHOCTH, NAaTPHOTH3MA, YBAXEHHS K CBOEMY Haponay, YyBCTBa
OTBETCTBEHHOCTU mepen PoauHoM, ropoctu 3a cBoil kpaid, cBoro PoauHy, cBOMl S3bIK M KYyJbTYpY, MPOILIOE U HACTOsALIEE
MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOLUEHHUE K MPUPOAHOMY HACIEAMIO M MaMITHUKAM IPUPOJbL; TOCTHXKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUsX, TPYAE;

CIOCOOHOCTH OICHWBATh BKJIAJ] POCCHHCKUX yUEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHH, TOHWUMaHHUE 3HAYCHUS OWOJIOTHH B
MIO3HAHUH 3aKOHOB IIPUPOIBI, B KI3HH YEIIOBEKA M COBPEMEHHOTO OOIIECTBA;

uzenHas yoex1€HHOCTh, TOTOBHOCTH K CITyeHHI0 OTEUeCTBY M €T0 3alUTe, OTBETCTBEHHOCTH 3a €ro CyAb0Yy.

3. IyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

O0CO3HaHHE JyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/a;

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYCCKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHMUBATH CUTYAIIUIO U IIPUHUMATh OCO3HAHHBIC PEHICHUA, OPUCHTHUPYACHh HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI 1
[IEHHOCTH;

OCO3HAHHE JINYHOTO BKIIAJa B IOCTPOCHUE YCTOHYUBOTO OYIyIIEro;

OTBETCTBEHHOC OTHOIICHWE K CBOUM POAUTECIIAM, CO3NAHUIO CEMbU HAa OCHOBE OCO3HAHHOTO TMPUHATUA HGHHOCTCI‘/'I ceMENHON
>KU3HU B COOTBETCTBUU C TpaaAuLUsIMU HapoaoB Poccum.

4. DCTeTHYECKOro BOCIIMTAHHUA:
ACTETUYECKOC OTHOIICHWE K MHUPY, BKIIOYas JCTETHKY OBITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CIIOPTa, TPYJa,
00IIECTBEHHBIX OTHOIIEHUIH;



INNOHMMaHHUEC SMOLIMOHAJILHOI'O BO3L[CﬁCTBI/I$I JKMBOI npupoabl U eé ICHHOCTH,
TOTOBHOCTH K CAMOBBIPAXXCHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUEC TIPOABJIATE Ka4CCTBA TBOpquKOﬁ JIMYHOCTH.

5. ®u3nyeckoro BOCHMTAHUSA:

MMOHMMAaHWE U peaTH3aIysl 3[0pPOBOTO 1 0e30TmacHOT0 00pa3a KU3HU (30pOBOE MUTAHKE, COOMIOACHIE THTHEHHYECKUX TIPABHIT U
HOPM, COATaHCHUPOBAHHBINA PEKUM 3aHATHI U OTIBIXA, PETryJIIpHAs (U3NUUECKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOI'O U
KOMIIETCHTHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3HUYECKOMY U TICUXHYECKOMY 3/I0POBbIO;

MOHUMAaHWE [EHHOCTH NPAaBWJI HHIWBHIYaJHHOTO W KOJUICKTHBHOTO O€30MACHOTO MOBEICHHS B CHUTYAIHAX, yrPOXKAIOMINX
370POBBIO U KU3HU JIIOAEH;

0CO3HaHME TOCIEACTBUN M HENPUSATHE BPEIHBIX MIPUBBIUEK (YIOTPEOICHNS aJKOT0JIs, HAPKOTHKOB, KyPeHHS).

6. TpynoBoro BocnuTanms:

TOTOBHOCTE K TPY/Y, OCO3HaHHUE IIECHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTb K AaKTHUBHOH [ESTENBHOCTH TEXHOJIOTHMYECKOH W COLHMANBHON HalpaBIeHHOCTH, CIIOCOOHOCTH WHHULIHUHPOBATD,
IUIAaHWPOBATh M CAMOCTOSTEIILHO BBIIIOJIHATH TAaKYIO JAESTEIbHOCTD;

WHTEpEC K Pa3NuIHbIM chepaM mpodecCHOHATBHON NesITeIbHOCTH, YMEHIE COBEPIIATh OCO3HAHHBIN BEIOOD Oyaymiel mpodeccuu
Y peaJn30BbIBaTh COOCTBEHHBIC XKM3HEHHBIE TIJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHMIO Ha TIPOTSDKEHUH BCEH KHU3HU.

7. IK0JOrH4ecKOro BOCIUTAHUS:

9KOJIOTMYECKH LieJIeco00pa3HOe OTHOLIEHHE K IPUPOE KaK HCTOUYHUKY JKU3HH Ha 3eMile, OCHOBE €€ CYIIECTBOBaHMS;

TIOBBIIIEHHE YPOBHS 3KOJIOTHYECKOH KyNbTYpbl: IMPHOOPETEHHE ONbBITA IUIAHUPOBAHMSA MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
TOCTEICTBUH JJIsl OKPYIKAIOLIEN CPEIBI;

OCO3HaHHE III00AIFHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM 1 ITyTeil NX peIIeHHS;

CIIOCOOHOCTH MCIIOIb30BaTh MPHOOpETacMble NPH M3YYEHHH OMOJIOTHH 3HAHMS M YMEHUS IIPU PEUICHUH NPOOJIeM, CBSI3aHHBIX C
palMoOHAJIBHBIM TNPHUPOIOINONIBE30BaHUEM (COOMIOZCHNE MPaBMII IOBEJICHHUS B MNPHPOJE, HAMPABICHHBIX Ha COXpaHEHHE
PaBHOBECHSI B 3KOCHCTEMaX, OXpaHy BHIOB, 3KOCHCTEM, Oroc(epsl);

aKTUBHOEC HENpUATHE JEHCTBUM, MPUHOCAIIUX BpEl OKPYXKAlOUel IPUPOJHOM cpeae, YMEHHE IIPOTHO3HPOBATH
HeOJIaronpusTHbIE DKOJIOTHYECKHE TTOCIEICTBUS MPEANPUHUMAEMBIX ISHCTBHUI U PEA0TBpaIaTh HX;

HaJIM4A€ Pa3BUTOrO HKOJOTHYECKOTO MBIIUIEHHS, 3KOJIOTMYECKOM KyJIbTYpPBI, OMNBITA JAEATENIBHOCTH JKOJIOTHYECKOM
HaIPaBJICHHOCTH, YMEHHUS DPYKOBOJACTBOBATbCA MMM B II03HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIBLHOM IIPAKTHKE,
TOTOBHOCTH K Y4aCTHIO B IPAKTHUECKON AEATEIBHOCTH SKOIOTHYECKON HAITPABIEHHOCTH.

8. LleHHOCTH HAYYHOTr0 MO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKH U OOINECTBEHHOW MPAaKTHUKH,
OCHOBAHHOTO Ha JTHAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOSTO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBeleICHCTBOBaHI/IC }I3I)IKOBOI>1 nu ‘-IHTaTeHLCKOﬁ KyJ'II)TypI:-I KakK CpeJICTBa B3aHMOI[eI71CTBH)I Me)K}Iy JIABbMU U ITO3HAHUSA MI/Ipa;

NOHMMaHKe crelMDUKU OUOJIOTHH KaK HAyKH, OCO3HaHHE ¢€ posid B (DOPMHUPOBAHUHU PAIMOHAILHOTO HAYYHOTO MBIIUICHHS,
CO3/IaHHHM IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE IPUPOJIbI, YeIOBeKa U OOIIECTBA, B IO3HAHUH
MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH NPO0IIeM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUUIsl COBPEMEHHOW HUBHIM3ALUK: OOECIIEUYeHHsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI;
CO3/1aHMs MEPCHEKTHUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pEelIaTh PeCcypcHble MPOOJIEMBI Pa3BUTUS UENOBEUECTBA; IMOWCKA
nyTeld BBIXOJIAa U3 TJI00ANBHBIX JKOJOTHYECKMX TMPOoOJeM W O00eCrledeHus] mepexojia K YCTOWYMBOMY Ppa3BUTHIO,
palMOHAIBLHOMY HCIIOJIb30BAHHIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

SaHHTepeCOBaHHOCTL B HOHy'—IeHI/II/I 6I/IOJ'IOFI/I‘-ICCKI/IX 3HaHPII71 B LCIAX ITOBBIIICHUSA 061].[6171 KyJ'II)TypI)I, eCTeCTBeHHO—Hay‘IHOﬁ
rPaMOTHOCTH KaK COCTABHOM 4acTH ()yHKIMOHAIBHOU IPaAMOTHOCTH 00yYarouXcst, hOPMUPYEMON MPpU U3YUEHHH OUOJIOTHY;

IIOHUMAHHUEC CyHlHOCTI/I MCTOOOB IIO3HAHWA, I/ICHOJ'H)?:yeMI)IX B CCTCCTBCHHBIX HayKax, CHOCO6HOCTB HCIIOJIb30BATh HOJ'Iy‘IaeMI)Ie
3HAHUS JJIS AHAIM3a M OOBSCHEHUWs SIBICHHN OKPYXAIOIIEro MUpa M HPOMCXOANIMX B HEM HW3MEHEHHWI; yMEHHE Jenath
000CHOBaHHbIE 3aKITFOUYEHHS HA OCHOBE HAYYHBIX (JAKTOB U UMEIOIMXCS JAHHBIX C IIENBIO TIOIYUSHUsI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENIHO HCIOIb30BaTh OHOJOTMYCCKHE 3HAHHUS U PEHICHHS MpOoOJIeM B pealbHBIX IKHU3HCHHBIX
CHUTYaIUSIX;

OCO3HAHHUEC HLCHHOCTU Haquoﬁ JACATCIBbHOCTH, T'OTOBHOCTH OCyIJ_[eCTB.HSITI) HpOGKTHyIO nu I/ICCHeI[OBaTeJ'H)CKyIO JCATCIBbHOCTD
VHIUBHUYaJIbHO U B IPYIIIIE,

TFOTOBHOCTh M CIIOCOOHOCTH K HEMPEPhIBHOMY O0Opa30BaHMIO U CaMOOOPAa30BAHUIO, K AKTHBHOMY TOJyYSHUIO HOBBIX 3HAHHH MO
6I/IOJ'IOFI/II/I B COOTBCTCTBUHU C )KU3ZHCHHBIMU l'lOTpe6HOCT${MI/I.
B mporniecce mocTHKEHUS JIMIHOCTHBIX PE3YIBTATOB OCBOCHUS 00YUYAIOIIMMUCS POTPAMMBI CPETHETO O0IEro 00pa3oBaHUs Y

00yYaroIIUXCS COBEPIICHCTBYETCS SMOYUOHANbHYLIL UHMEIeKm,, TPEIIIONIATaloIUi c(h)OPMUPOBAHHOCTE:

CAMOCO3HAHUS, BKJIIOYAIOIIETO0 CIIOCOOHOCTh IMOHMMATh CBOE AMOIHMOHAIBHOE COCTOSIHAE, BHUICTh HAMPABICHHUS pPa3BH-
THS cOOCTBEHHOI SMOLMOHAILHOMI cepsl, OBITH YBEpEHHBIM
B cele;

camope2yiuposanusl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE MMPUHAMATh OTBETCTBCHHOCTH 33 CBOE MOBEACHHE, CIIOCOOHOCTH
aalITUPOBATHCS K IMOIIMOHATFHBIM H3MEHCHHSIM U MPOSBIATh THOKOCTB, OBITH OTKPBHITHIM HOBOMY;

GHYMpeHHel MOmusayuy, BKIIOYAIOIMIECH CTPEMIICHHE K JOCTIDKCHHIO LM H YCIEeXy, ONTHMHU3M, WHUIHATHBHOCTh, YMEHHE
JIeCTBOBATh, HCXO/S U3 CBOMX BO3MOKHOCTEIA;



omMnamuy, BKIIOYAIONIEH CHOCOOHOCTh MOHMMAaTh AMOLMOHAILHOE COCTOSIHUE APYTHX, YYUTHIBATH €r0 NPU OCYIIECTBICHHU
KOMMYHHUKAIINH, CTIOCOOHOCTD K COUYBCTBHIO U COTIEPEKHUBAHHUIO;

COYUanbHbIX HABBIKOB, BKIIOYAIONINX CIOCOOHOCTh BBICTPAMBATH OTHOIICHMS C IPYTHMHU JIIOABMH, 3a00THUTHCS, IPOSBIISATH
MHTEPEC U pa3pelarb KOHQIUKTHL.

METAIIPEJIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OCBOCHHUSI yueOHOro mnpeamera «buoiorus» exiouarom: 3Ha4MMBbIe U (OpMHUpOBaHMS
MHPOBO33PEHHSI 00YUArOIMXCSI MEXIUCIUILIMHAPHBIE (MEXIIpEeIMETHbIEe) OOIIeHayYHbIe MOHSITHS, OTPaKaIOIIUe IeJIOCTHOCTD
HayYHOM KapTHHBI MHpa M CIENH(HUKY METOJO0B IO3HAHMUS, HCIIONB3YyEMBIX B ECTECTBEHHBIX HayKax (BEILECTBO, SHEPIH,
sIBJICHHE, IIPOLIECC, CUCTEMa, HaYUHBIH (aKT, IPUHINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIIeI0BaHNe, Ha0IoIeH e,
U3MEpEHHUE, SKCIEPUMEHT M JIp.); YHUBEpCalIbHble ydeOHbIC AeHcTBUS (TTO3HABAaTEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHBIC),
obecreunBaromue HopMUpOBaHHE (QYHKIIHOHAIEHOW TPAMOTHOCTH M COLMAIBHOW KOMIIETCHIIMM OOYYaIOMIMXCS; CIOCOOHOCTh
00y4JaloIuXCcsl HCIOJIB30BaTh OCBOCHHBIE MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHWS W YHHBEpCAIbHblE YydeOHbIE
JICHCTBUS B IO3HABATEIBLHON U COLIMATILHOM MTPAKTHKE.

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHHUS MIPOTPAMMBI CPEJHET0O 00IIEero 00pa3oBaHuUsI JOIDKHBI OTPAXKaTh:

OByajeHNe YHHBEPCAJIbHBIMH YUeOHBIMM M03HABATEIbHBIMH € CTBUSIMU:
1) 6a3oBbIe JloruYecKHe AelcTBUS:

CaMOCTOSATENBHO (OPMYIHPOBATh U AKTYaTH3UPOBATh IPOOIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIONb30BaTh TPH OCBOCHHM 3HAHUM TPHEMBI JIOTMYECKOTO MBINUICHUS (aHANN3a, CHHTE3a, CPAaBHEHWS, KilacCH(UKaiuy,
0000I111eHUs), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHATHH (BBIACNIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3H C
JPYTHMH TTOHATHAMH);

OTIPEEIATh LU JCATeIbHOCTH, 33/1aBasi MapaMeTpsl U KPUTEPHU HX JOCTIDKCHHS, COOTHOCHTH PE3YNbTAaThl AEATEIBHOCTH C
MOCTaBJICHHBIMH LIEISIMU;

HCIIONIb30BaTh OMOJIOrMYECKUE MOHATHUS I OOBsACHEHHS (DaKTOB U SIBICHUH >KHBOH MPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, N€IYKTUBHBIC, TI0 aHAJIOTUH), BBISIBIIATH 3aKOHOMEPHOCTU U IIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBICHHAX, (POPMYIUPOBATH BBIBOJIBI M 3aKIFOUYCHUS;

NPUMEHSATh CXEMHO-MOJEJBHBIE CpEICTBA [UI IPEACTAaBICHUS CYIIECTBEHHBIX CBA3€H M OTHOIICHWH B H3Yy4aeMBIX
Ouonornyeckux oOBEKTaX, a TakkKe IMPOTHBOPEUUH pa3HOTO PO/, BBIBICHHBIX B Pa3IMYHBIX HH(OPMAIMOHHBIX
HCTOYHHKAX;

pa3pabaTbIBaTh IUTaH PELICHUS MPOOIEMBI ¢ YIETOM aHaIIN3a HMEIOLINXCS MaTepHAIbHBIX U HEMAaTEepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb, OIICHHBAaTh COOTBETCTBHE pE3yJIbTaTOB IIENSAM, OIICHUBAaTh PHUCKU IOCIEICTBUI
JeATeIILHOCTH;

KOOPJMHUPOBATH U BBHINOJHSITH pa0OTy B YCIIOBHSAX PEAILHOTO, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHHE IIPU PEIICHUH XU3HEHHBIX MPO0IeM;

2) 6a30BbI€e UCCIIEOBATEIBLCKUE AeHCTBUS:

BJIAJCTh HABBIKAMHU YYEOHO-HCCIICIOBATEILCKOW W TMPOSKTHOH IeSTeNhHOCTH, HABBIKAMH pa3pelIeHHs NpoOieM; o0lanaTh
CIIOCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEUIeHHs] TPaKTHYECKUX 3ajad, MPUMEHEHHUIO
Pa3IMIHBIX METOJIOB ITO3HAHMUS,

UCIIONB30BaTh PA3NIMYHbIC BUABI JCATEIBHOCTH II0 ITONYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIIPETAllUH, NpPeoOpa3oBaHUI0 U
MPUMEHEHHUIO B YIEOHBIX CUTYAIMSIX, B TOM YHCIIE IPU CO3JJaHUN YIEOHBIX U COI[HATIBHBIX IPOCKTOB;

(hopMUpPOBATh HAYYHBIH THUIT MBIIUICHUS, BIaJCTh HAYYHON TEPMHUHOJIOTHEH, KITFOYSBBIMH IMOHATHIMA ¥ METOIAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4K B 00Pa30BaTEIbHOMN IEATCILHOCTH U )KU3HEHHBIX CUTYAIIHSX;

BBIABJIATH HpI/I‘-II/IHHO—CHeI[CTBeHHI)Ie CBs3U U aKTyaJ'II/I3I/IpOBaTL 3auaqy, BbBIIBUT'aTh FI/IHOTe3y eé peI_HeHI/ISI, HAXOOUTh aprMEHTLI
JUTSL TOKA3aTeJIbCTBA CBOMX YTBEPIKICHHUH, 3a0aBaTh ITApaMETPhl H KPUTEPHHU PEIICHUS;

aHaJ'II/ISI/II)OBaTI) HOHy‘ICHHLIe B X0I¢€ peHleHI/ISI 3aa4u pe3ynLTaT1)1, KpI/ITI/I‘IeCKI/I OLCHHUBATH UX I[OCTOBepHOCTI), HpOFHOSI/IpOBaTI)
U3MEHECHUE B HOBBIX YCIIOBHSX;

JIaBaTh OLICHKY HOBBIM CHTYAIUsM, OIICHUBATh MPHOOPETEHHBIIN OIIBIT;

OCYILECTBIIATH [IEJICHANPABICHHBIN TIOUCK MEPEHOCA CPEJACTB U CIIOCOOOB ACHCTBHS B IPOPECCHOHAIBHYIO CPELY;

YMETh IEPEHOCUTH 3HAHUS B ITO3HABATEIBHYIO U IPAKTHYECKYIO 00JIaCTH JKU3HEACATEIIEHOCTH;

YMETh MHTETPUPOBATH 3HAHWS U3 PA3HBIX IMPEAMETHBIX 00IacTe;

BBIABUT'AaTh HOBBIC HICH, npe)maraTB OpI/IFI/IHaHBHI:-IC Imoaxoabl u pemeHI/m; CTaBUTH HpO6J’ICMBI u 3aaa4u, JIOHYCKEIIOH.U/IC
aJbTepHATUBHBIE PELLICHUS;

3) neiicTBusi Mo padore ¢ mHpopmaueii:

OPHEHTHUPOBATHCA B PA3TMYHBIX HCTOYHHKAX HHPOpManuu (TEKCTe y4deOHOro mocoOusi, HayIHO-IOMYyJSPHOM JHTEpaType,
OHMOJIOTHYECKHX CJIOBapsSX M CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHATH3HPOBaTh HH()OPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHUSI, KpUTHICCKH OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(hopMynHpoOBaTh 3aMpPOChl U MIPUMEHSTh Pa3IMIHBIE METOJIBI IIPH TIOUCKE U 0TOOpe OHoIormuecKoi nHpopMaIuu, He0OXOTUMOM



JUISL BBITTOJTHEHUS! yUeOHBIX 3a/1a4;

NproGpPETaTh ONMBIT HCIOJIL30BaHU HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPLICHCTBOBATh KYJIBTYPY AaKTHBHOTO
HCIIOJIB30BaHMUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENHLHO BHIOMPATh ONTHMAIILHYIO (OPMY IpecTaBlIeHUsT Onojornyeckoi nudopmannu (Cxembl, rpadvKy, AUarpaMMsl,
TaOJIHIBI, PUCYHKH U JIp.);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KayecTBE CPEJCTBAa NpH pabore ¢ Ononormueckodl mHpopManuend: NPUMEHITh XHMHUYECKHE,
¢u3nyeckue W MaTreMaTHYeCKHe 3HAaKM W CUMBOJIBL, (opMmyibl, abOpeBHaTypy, HOMEHKIIATYypy, WCIOJIB30BAaTh U
npeoOpa3oBEIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISAHOCTH;

BJIaIeTh HaBBIKAMH PAcIO3HABaHUA U 3aIIUTH HHPOPMAIMU, HHPOPMaMOHHOI 0€301aCHOCTH JINYHOCTH.

OgiiaieHne YHUBEPCAJIBLHBIME KOMMYHUKATHBHBIMH A€ CTBASIMH:
1) obmenmue:

OCYIIECTBIIITh KOMMYHHKAIMM BO BCeX c(epax >KH3HM; AKTUBHO y4YacTBOBaTh B AMAJIOTE HWIM AWCKYCCHH IO CYIIECTBY
oOcyxmaeMoll TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH CYXICHHMS OTHOCHUTEIBHO BBINOJIHEHHS IpearacMoil
3aJa4yd, YIUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3HIMH APYTUX YIACTHUKOB AUAJIOTA WM TUCKYCCHH);

pacrio3HaBaTh HeBepOajbHBIE CPEJICTBAa OOLICHUs, MOHMMAaTh 3HAYCHHE COLMAJBHBIX 3HAKOB, NPEIIIOCHUIOK BO3HUKHOBEHHMS
KOH(IMKTHBIX CUTYallMi; YMETh CMSTr4aTh KOH(IUKTHI U BECTH IIEPETOBOPEI;

BJIIETh PA3JIMYHBIMU CIIOCOO0aMH OOIIEHNS U B3aUMOJCHCTBHS; TIOHUMATh HAMEPEHHUS APYTUX JIOJCH, TPOSIBIISATH YBAXKHUTECIBHOE
OTHOIIICHHE K COOECEHNKY U B KOPPEKTHOW (opme GpopMyIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTHYHO M3/1araTh CBOIO TOUKY 3PCHHMS C UCTIOIB30BAHUEM S3BIKOBBIX CPEACTB;

2) coBMecTHas JeATeJbHOCTh:

MOHMMAaTh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHOW W MHIUBHUAYaJIbHOM pabOTHI MPH PEUICHUH OHOJIOTHYECKOH MpoOIeMBbl,
000CHOBBIBaTh HEOOXOIMMOCTh TIPUMEHEHUSI TPYIIIOBBIX ()OPM B3aNMOACHCTBHS P PEeLICHNH y4eOHOH 3a1a4m;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX NEWCTBHH C Y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKAOTO 4JICHA
KOJIJIEKTHBA;

[IPUHHUMATh 1I€JIb COBMECTHOM JEATEIILHOCTH, OPraHU30BbIBATH U KOOPJUHHUPOBATh NEHCTBUA IO €€ JOCTHKECHMIO: COCTAaBJIATH
IUIaH ACUCTBUH, pacpenessTh POJM ¢ YIETOM MHEHUH yYacTHUKOB, 00CYXIaTh pe3ybTaThl COBMECTHON paboTh;

OLICHMBATh KaueCTBO CBOETO BKJIAJA M BKJIaJa KayKAOTO YIaCTHHKA KOMaHbI B OOLIHI PE3yJIbTAT 1O pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTh HOBBIE IIPOEKTHI, OLICHUBATH UJECH C IO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH ;

OCYIIECTBIISTH TIO3UTUBHOE CTPATETHUECKOE TOBEJICHHE B PA3JIMUHBIX CUTYalUsIX, IPOSBIATH TBOPUECTBO M BOOOpasKeHHUE, OBITH
UHHULAATHBHBIM.

OgilasieHne YHUBEPCAJIBHBIMH PEryJIITHBHBIMHU ACICTBHAMU:

1) camoopranusauus:

HCIIOIb30BaTh OMOJIOTMYECKUE 3HAHMS JUTS BBISIBICHHUS NPOOIEM M X PEIICHNUS B KU3HCHHBIX U YYEOHBIX CUTYAIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTHYECKHMX 3HAHWH IIETIEBBIE M CMBICIOBBIC YCTAHOBKM B CBOMX JCHCTBHSIX M IOCTYIKax IO
OTHOLICHHUIO K JKUBOM IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOLIUX;

CaMOCTOATENLHO OCYILECTBIATh II03HABATEIBHYIO JICSITEINbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTH U (JOPMYIIMPOBATH COOCTBEHHBIC
3a/1a4n B 00pa30BaTeIbHON JEeSTeIbHOCTH M KU3HEHHBIX CUTYalLlUsIX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PELICHHS MpOoOJIeMBI C yIETOM HMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MpeaNoYTEeHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacHmmpsATh paMKH y9eOHOTO IpeMeTa Ha OCHOBE JINYHBIX TIPeIIOYTeHNUH;

JieTIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEICHUE;

OIIGHUBATh MPUOOPETEHHBII ONBIT,

CIocOOCTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IIHPOKOH 3PYAMIMH B Pa3HBIX 00JIACTSAX 3HAHWH, MOCTOSIHHO TOBBIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYypHBIN YPOBECHb;

2) caMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallUsAM, BHOCUTb KOPPEKTUBLI B ACATCILHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJILTATOB LECIIAM,

BJIaACTh HaBbIKAMU MO3HaBaTEIbLHOM pe(bHeKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX L[eﬁCTBI/Iﬁ U MBICIIUTCJIBHBIX TMPOIECCOB, HUX
PEe3yJIbTaTOB M OCHOBAHHM; MCIIOIb30BaTh NPHUEMBI peIICKCHN JUTS OLIEHKH CUTYAINH, BEIOOpA BEPHOTO PELICHUS;

YMETH OLICHUBATH PUCKHU U CBOCBPEMCHHO IPUHUMATH PCIICHUS 110 X CHHXKCHUIO,

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX MIPU aHAIN3E PE3yNbTaTOB AEATENBHOCTY;

3) npuHATHE ceds U APYrUX:

NPUHAMATH ce0sl, TOHUMast CBOU HEJOCTaTKH M JJOCTOMHCTBA;

MPUHUMATh MOTHBBI 1 apTyMEHTHI IPYTHX MPH aHAIN3E Pe3yIbTaTOB AEATEIIbHOCTH;
MPU3HABATh CBOE MTPABO M MIPABO APYTHUX HA OMIMOKH;

pa3BUBAThH CIOCOOHOCTH MOHUMATH MUP C MO3UIMHU JIPYTOT0 YEJIOBEKa.

INPEAMETHBIE PE3VJIbTATBI

ITpenmerHble pe3yibrarel ocBoeHust mporpamMmbl COO 1o OGuonornu Ha 0a30BOM ypPOBHE BKIIOYAIOT CIIEIM(UYECKHE IS



yueOHOoro mnpenvera «buonorus» HaydyHbIC 3HAHHS, YMCHUS U CIOCOOBI JICHCTBHH IO OCBOCHHUIO, HMHTEPIIPETAIlMHA U
peoOpa3oBaHUIO 3HAHWHN, BUIBI JESTEIHHOCTH IO MOJYYCHHUIO HOBOTO 3HAHWSA W NPUMEHEHWIO 3HAHWH B PAa3IMYHBIX yUeOHBIX
CUTyallusX, a TaKKe B PEANbHBIX JKU3HEHHBIX CHUTYaIWAX, CBA3aHHBIX ¢ Owosormeil. B mporpamme mpeaMmeTHBIE pe3ylbTaThl
MPEJICTABJICHBI IO TOAaM O0yUYCHUSI.

10 x1acc

[IpenmeTHBIC pe3yabTaThl OCBOCHHS Y4eOHOTO IpeaMeTa « BHOIOTHs JOJDKHBI OTPpaXkaTh:

1)copMUpOBaHHOCT 3HAHUI O MeCTe U POJIM OHOJIOTHH B CUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUH
COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MHpa ¥ HAyYHOT'O MHUPOBO33PEHUS; O BKJIa/IE POCCUMCKUX U 3apYOEHKHBIX YUEHBIX -
OHOIIOroB B pa3BUTHE OMOJIOTHH; (YHKIIMOHAIBHOH IPAMOTHOCTH YeJIOBEKa JUIsl PELICHHs )KH3HCHHBIX 3aa4;

2) yMeHHe pacKpbhIBaTh COJEPXKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHSATHH: JKU3Hb, KIETKA, OpPraHM3M; MeTabosu3M (0OMeH
BEIIECTB W  MPEBpalllcHHe JHEPruH), TOMeOCTa3 (CaMOperyisilus), YypPOBHEBas OpPTaHM3aLlUs JKUBBIX  CHCTEM,
CaMOBOCIPOM3BEACHHE (PETIPOIYKIIHS), HACIECTBEHHOCTh, H3MEHYHBOCTD, POCT H Pa3BUTHE;

3)yMeHue u3naraTb OMOJOTHYECKHE TeOopHU (KJIETOYHAs, XPOMOCOMHAsl, MyTallMOHHAs, IEHTpalbHAas J0TMa MOJICKYJISIPHOH
omnonornm), 3akonel (I. Mennens, T. Moprana, H. . BaBunoBa) n y4eHus (0 IEHTpax MHOTO00pa3wst M IMPOUCXOKACHUSI
KyJIbTypHBIX pacrenuii H. Y. BaBuiioBa), onpenensiTe TpaHULbl UX TPUMEHHUMOCTH K )KUBBIM CUCTEMaM;

4) yMeHHeBIIa/IeTh METOJaMU Hay9HOTO MO3HAHHS B OMOJIOTMH: HAOJIIOICHUE U ONMCAHKE JKUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUIA;
OpraHM3alys M TPOBEJCHHE OWOJIOTMYECKOTO OSKCIICPHMEHTa, BBIIBIKCHHETHIIOTE3bl; BBIBJICHHE 3aBUCUMOCTH MEXIY
UCCIIelyeMbIMU BEIMYUHAMHU, OOBSCHEHUE MOIYYCHHBIX PE3yJbTAaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHATHM, TEOPUH M 3aKOHOB;
YMEHHE JeNaTh BBIBOABI HA OCHOBAaHUH MOTyYEHHBIX PE3yJIbTaTOB;

S)yMeHHe BBIIEISTh CYLIECTBEHHBIE IPU3HAKN BHPYCOB, KIETOK IPOKAPHOT M SYKAPHOT; OJHOKICTOYHBIX H MHOTOKJICTOYHBIX
OpPTraHM3MOB; OCOOCHHOCTH IPOILIECCOB: OOMEHA BEIIECTB M IPEBPAICHUS SHEPTUH B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO M
9HEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Mei03a, OIUIOJOTBOPCHUS, PAa3MHOKCHUS, WHIMBUIYAIBHOIO pPa3BUTHI
opraHusma (OHTOTeHe3);

6) yMeHHEe IpPUMEHSTHIIONYUYCHHbIC 3HAHUS ISl OOBSCHEHUs OWOJOTMYECKHX MPOLIECCOB W SIBICHHUW, IS HPUHATHS
NPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOIM JKM3HM C IENBI0 OOeCIedeHHs Oe30MacHOCTH CBOETO 3HO0POBbS H 3I0POBbBA
OKpYXaIOIIUX JIIO/IeH, COOJIOJEHUST HOPM TIPaMOTHOTO TIIOBEJCHUS B OKpYXKAaloOLled NPUPOAHOW cpeae; NOHMMaHHE
HEOOXOAMMOCTH  WCIIOJNB30BaHMS  JOCTW)KCHUH COBPEMCHHOH OHOJOTMM M OHOTEXHOJOTHH Uil  paldOHaIbHOTO
HPHPOIOTIONE30BAHHS;

7) yMeHHUe peniaTh dIeMEeHTapHbIe TeHETHYECKUE 3aJ[a4l Ha MOHO- ¥ JTUTHOPUAHOE CKpEIMBaHUE, CLIEIUICHHOE HACJIe0BaHNUE;
COCTABIIAITh CXEMbl MOHOTHOPUIIHOTO CKPEIIMBAHUS IS IPEICKA3aHUs HACIICIOBAHUS IPU3HAKOB Y OPraHU3MOB;

8) yMeHUe BBINOJIHATH JJAOOpATOPHBIE U PAaKTUYECKUE padoThl, COOMIOaThIIpaBHiIa MPU paboTe ¢ y4eOHBIM 1 JaO0PaTOPHBIM
obopymoBaHueMm;

9) yMeHHME KPUTHYECKH OLICHMBATh M HHTEPIPETHPOBATH HMHPOPMALMIO OHOJOTHYECKOTO COJCPIKAHUS, BKIIOYAIOLIYIO
NICEBJIOHAYYHbIE 3HAHWS W3 pa3iuyHbIX MCTOUHMKOB (CMMU, HaydHO-nONyJsipHbIE MaTepHaibl); STHYECKHUE ACIEKTHI
COBPEMEHHBIX HCCIICJOBAaHUI B OHOJIOTUH, METULIUHE, OUOTEXHOJIOTHH;

10)ymeHmneco31aBaTh COOCTBEHHBIC INHCHMEHHBIE W YCTHBIE COOOIMIEHUs, 0000IMas OHONOTHYEeCKyl0 HWH(pOpMaIuio w3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHHHBIH annapaT 6HOJIOrHy.

11 xaacc

IIpenmeTHBIE pe3ynbTaThl OCBOCHHUS Y4eOHOT0 IpeaMeTa «bHoiaorus» TOmKHBI OTpaXkaTh:

1)chopMUpOBaHHOCTH 3HAHUI O MECTE U POJIM OHOJIOTHH B CHCTEME Hay4yHOTO 3HaHUs €CTECTBEHHBIX HayK, B (hopMHpOBaHUU
COBPEMCHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MHAPA W HAYYHOTO MHPOBO33PEHHUS; O BKIIAJIC POCCUICKHX U 3apyOS)KHBIX YIEHBIX -
OHOJIOTOB B pa3BUTHE OMOIOTHH;, () YHKIIMOHAIHLHON IPAMOTHOCTH YEJIOBEKA JIJIs PEIICHHS KU3HEHHBIX 33134,

2) yMEHHE pacKphIBaTh COJACpKaHHE OMOJOTHYECKHX TEPMHHOB W IOHATHH: BUJ, MOIYJSIU, TC€HO(POH, SBOIIOIUS,
IBIDKYIIHE CHIIBI ((aKTOpPBI) 3BONIONHH, MPUCHOCOOIEHHOCTh OPTaHW3MOB, BHI000pa3OBaHHE, HKOJIOTHYECKUE (DAaKTOPHI,
AKOCHCTEMA, ITPOIYLIEHThI, KOHCYMEHTBI, PEYLICHTBI, LIENX MUTaHuUs, SKOJIOTHYeCKasi TMpaMuia, OuoreoleHos, duocdepa;

3) yMeHue u3naraTb OHONOTHYECKHE TeopuH (IBooLMOHHAs Teopus U. [lapBruHa, CHHTETHYECKAs! TEOPHUS IBOJFOIHH), 3aKOHBI
M 3aKOHOMepHOCTH (3apojsimeBoro cxonctBa K. M. Bapa, depemoBanHusi THaBHBIX HampaBlieHWH W myTei sBomonmm A. H.
CesepiioBa, yuenus o ouocdepe B. . BepHauckoro), onpenensTh rpaHUIlbl X TPUMEHUMOCTH K dKUBBIM CHCTEMAM;

4)yMeHHE BIIAJICTh METOIaMH HAYYHOTO TIO3HAHHUS B OHMOJIOTUH: HAOJIOJJICHUE U OITUCAHHE )KUBBIX CUCTEM, MPOILIECCOB U SBIICHUIA;
opranms3anysda W TPOBEACHHUC 6I/IOJ'IOFI/I‘{eCKOFO OKCIICPUMEHTA, BBIABMKCHUCTUIIOTE3bI; BBIABJIICHUC 3aBUCUMOCTU MECKIY
UCCIIeYEMBIMH BEIIMYNHAMH, OOBSICHCHHE IMOJYYCHHBIX PE3yJbTaTOB, WCIOJB30BAHHBIX HAYYHBIX MOHSATHH, TCOPUH M 3aKOHOB;
YMEHHUE JIeNIaTh BHIBOIBI HA OCHOBAHHH ITOJTyYCHHBIX PE3yIbTATOB;

5) YMEHUEBBIACIATh CYIIECTBECHHBIC IPHU3HAKHU CTPOCHUA 6I/IOHOFI/I‘I€CKI/IX O6'I)CKTOBZ BHUIOB, HOHyJ’[fIHHﬁ, IpOAYHEHTOB,
KOHCYMCHTOB, PEAYIICHTOB, OHOTCOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH TMPOIECCOB: HACIEACTBEHHONH W3MEHUHBOCTH,
€CTECTBEHHOr0 O0TOOpa, BHIO00pPA30BaHMs, IPHCIOCOOIEHHOCTH OpPraHU3MOB, JEHCTBHS JKOJOTHYECKHX (AKTOPOB Ha



OpPraHU3MBI, TMEPEHOCAa BEIIECTB W IOTOKA SHEPrHMH B JKOCHCTEMAaX, AHTPOINOICHHBIX H3MEHCHHMH B OJKOCHUCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXMMHUYECKUX IUKIIOB B Orocdepe;

6) yMeHHE IPUMEHSTHIIONYUYCHHbIC 3HAHUS s OOBSCHEHHS OHOJOTHYECKHX IPOLECCOB M SIBICHUM, IS MPUHITHUS
NPaKTHYECKNX pEIICHWI B ITOBCEAHEBHOM JKM3HM C IENbI0 OOecredeHns Oe30MacHOCTH CBOErO 3[0POBbS M 30POBbS
OKpYXAaIOUIUX JIIO/ICH, COOJIOJCHUST HOPM TPaMOTHOTO TOBEACHUS B OKPYXKAOLIEH NPUPOAHON Cpeie; MOHUMAaHUe
HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKCHUI COBPEMEHHOM OMOJIOTHH JJIs PAIllHOHATFHOTO TIPUPOIOTIOIE30BAHHS,

7)yMeHHUe pemiaTh 3JICMEHTapHbIC OMOJOTHYSCKUE 3a/IauM, COCTABIIATh CXEMBI MIEPEHOCA BEIICCTB U YHEPTUU B IKOCHCTEMAX
(menw uTaHUN);

8) yMeHue BBIIOIHATE J1a00paTOPHBIC U MPAKTUYECKUE paOOThI, COONIIOIAThIIPABHIA IPH Pab0Te C YUeOHBIM U JTA0OPaTOPHBIM
00opyIoBaHHEM;

9)yMeHHE KPUTHYECKH OICHUBATh W HMHTEPIPETUPOBATH HHGPOPMAIHMIO OHOJOIHYECKOTO COJCPIKAHUS, BKIIOYAIOIIYIO
MICCBIOHAYYHBIC 3HAHUSA W3 PA3IUYHBIX UCTOYHUKOB (CMU, Hay4HO-MOMYJSpHBIC MaTepHAlbl); pacCMaTPUBATh TITOOATBHBIC
JKOJIOTUYECKUE MPOOIIEMBI COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO MMO3HIIHUIO;

10)ymenne cosnaBaTh COOCTBEHHBIE NMUCBMEHHBIE M YCTHBIE COOOLIEHHs, 0000mIas OHOJOrM4ecKyo uHpopmanuio us3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIL30BATh MOHATUIHEIN anmmapaTr OHOJIOTHH.

COJEPKAHUE YYEBHOI'O IIPEJJMETA «bHOJIOI'US»

10 KJIACC
1 4 B Henemo, Bcero 34 4, u3 HUX 1 4 — pe3epBHOE BpeMs

Tema 1. buoJsiorusi kak nayka (2 u)

bronorns kak Hayka. CBs3p OHOJIOTHM C OOIIECTBEHHBIMH, TEXHHYECKHMH M JPYTHMH ECTECTBEHHBIMH HAayKaMH,
¢unocodueit, STUKOH, SCTETUKON U MpaBoM. Pons Ononorun B GOpMUPOBAHUN COBPEMEHHOW HaydYHOU KapTHHEI Mupa. Cucrema
OHMOJIOTHYECKHX HAYK.

Merto/p! TTIO3HAHUS KUBOW MPUPOBI (HAOIIOICHNE, SKCTIIEPUMEHT, ONMCAaHue, U3MEpEHHUe, KIacCu(UKaIHs, MOJICITUPOBaHIE,
cTaTucTHyeckast 06paboTKa JaHHBIX).

JdemoncTpanum:

Tlopmpemur: 4. Hapsus, I. Mengens, H. K. Konbos,
k. Yotcon u @. Kpux.

Tabnuywvt u cxemul: «MeToIbI TO3HAHUS KHBOI MPUPOJIBD).

JlabopaTopHble M NPpaKTHYeCKHe PadoThI:

Tlpaxkmuueckas paboma Ne 1. «cniofib30BaHNE PAa3IMIHBIX METOAOB NP U3YUCHUH OMOJIOTUIECKIX OOBEKTOBY.

Tema 2. /KuBble cucteMbl U ux opranu3amus (1 4)

JKussle cuctemsl (0MOCHCTEMBI) Kak MpeaMeT U3ydeHus Ouoaorun. OTIN4me KHUBBIX CUCTEM OT HEOPraHWUYECKON PUPOJIBL.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpa3ue. YPOBHH OpraHM3alMHd OHOCHCTEM: MOJIEKYJSPHBIH, KIETOYHBIH, TKaHEBBIH,
OpraHM3MEHHBIH, MOMYJISIIMOHHO-BH/IOBON, 9KOCUCTEMHBIN (0HMOTre0EHOTHYECKH ), OnochepHbIil.

JdemoncTpanum:

Tabnuyvt u cxemwvl: «OCHOBHBIE IPU3HAKH XKU3HI», «YPOBHH OpraHU3alllH KUBOH MPUPOJIBD».

Obopyoosanue: monenb Mmosekyisl JTHK.

Tema 3. XumMu4ecKHil COCTaB U CTPOEHHUE KJIETKH (8 1)

XUMHIYECKUH COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHTHI, MUKPO3JIEeMEHTHI. Boia 1 MIUHEpabHBIE BENeCTBA.

@yHKIMY BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KieTKe. [lo/iepikanue 0cMOTHYECKOTo OaaHca.

Bbenku. CocraB n crpoeHune 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. He3aMeHHMBbIE W 3aMEHMMBIE aMHHOKHCIIOTHI.
AMUHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYPHI OEIKOBOM MOJEKYNbI (IIepBUYHAs, BTOPUYHAS, TPETHYHAS M YCTBEPTHUHAS
CTPYKTypa). XMMHYECKHe cBOiicTBa OenkoB. bronornyeckne GyHkum 6enKos.

depmeHTl — Onoryormyueckue KaTtamu3aTopbl. CTpoeHne ¢(epMeHTa: aKTHBHBIM IIEHTpP, CyOCTpaTHas CHEIU(pUIHOCTD.
KodepmenTtsl. Butamuabt. OTimans GepMEHTOB OT HEOPTaHWIECKUX KaTaIH3aTOpOB.



VYrieBonsl: MOHOCaXapub! (INII0KO3a, prd03a M Ae30KCHpH003a), Tucaxapyuabl (caxaposa, JIakTo3a) M HoJicaxapuabl (Kpaxmai,
TJIMKOTEH, 1IeJUTI0I03a). bronornaeckue GyHKIMM yrieBOJOB.

Jlunmuper: Tpurimnepunsl, Gochommmuapl, crepounsl. ['mnpodmasHO-THAPOGOOHBIE CBOMCTBA. buosornveckue QyHKIHH
nununoB. CpaBHEHHUE YIIIEBOAOB, OCIKOB M JINIHMOB KaK HCTOYHHKOB SHEPTUH.

Hyxnennoseie kucmotsr: JTHK m PHK. Hykmeotwnsl — MoHOMeps! HyKIeHHOBBIX KucinoT. Ctpoenme u ¢ynkmm JTHK.
Crpoenne u ¢pynknmu PHK. Bunst PHK. AT®: ctpoenue u pyHKInU.

L{utonorus — Hayka o kierke. KierouHas Teopyst — npuMep B3auMOAEHCTBHS uiel U ()akTOB B HAYYHOM IO3HAHUH. MeTo/ibl
M3Y4CHHUS KIIETKH.

Kierka kak 1enoctHast skuBasi cucrema. OOIipe Mpu3HaKy KJIETOK: 3aMKHYyTas HapyxHasi MemOpana, monexynbsl JJHK kax
TeHETHIECKHUH amnmapaT, CHCTEMa CHHTe3a Oellka.

Tumel KIE€TOK: dyKapHOTHYECKas M MpokaproTndeckas. OCOOEHHOCTH CTPOEHHS MPOKAPHOTHUECKON KieTkH. KileTouHas
creHka Oakrepuil. CTpoeHHe 3yKapHoTHIeCKOH KieTKH. OCHOBHBIC OTIMYHS PACTUTEIBHOM, )KUBOTHOM M TPHOHOI KIIETKH.

IToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAsl CTEHKA, ITTMKOKaJWKC, X (yHknmu. Ilmasmarmueckas memOpana, eé
cBoiictBa M QyHkumu. lluromnasma m e€ opraHomapl. OgHomeMmOpanHble opraHounsl kietku: OIIC, ammapar [onbloky,
nu30coMsbl. IloayaBTOHOMHBIE OpPraHOUABI KIETKU: MUTOXOHIPUY, TacTusl. [IpoucxoxkaeHrne MUTOXOHAPUI U mnacTtua. Bussl
wiactua. HemeMOpaHHBIE OpraHOMIB! KIETKH: PHOOCOMBI,  KJIETOYHBIH IIEHTP, LEHTPHOIW, PECHWYKH, KI'yTHKHA. DyHKIUH
OpPraHOMJOB KJIETKU. BxiroueHus.

Snpo — PperyJsiTOpHbII LIEHTpP KIIETKHU. Crpoenue spa:
AnepHas 000J109Ka, KapHoIIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIETKE.

JdeMoHcTpauum:

Tlopmpemur: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknus,
K. M. Boap.

Huazpammer: «PacripenieieHne XUMHYIECKUX 3JEMEHTOB B HEKHBOH Ipupoe», «PacmpeneneHne XUMHYECKHX JIEMEHTOB B
JKUBOH NIPUPOLIEN.

Tabnuyvl u cxemvr: «[leproguueckas TabIUIa XUMHYECKHX 3JIEMEHTOBY, «CTpOCHHE MOJIEKYIIBI BOJB», «brocuHTe3 Oenkay,
«Ctpoenne Momnekynmsl Oenmka», «CtpoeHue ¢depmenta», «Hyknemnoswle kucmotel. JHK», «Ctpoenne momexymsr ATDy,
«CTpoeHHe 3yKapuOTHYECKOil KieTKu», «CTpoeHHe >XUBOTHOW KieTkw», «CTpoeHHe pacTHTEIbHOH KieTkny, «CtpoeHue
MPOKAPHOTUIECKOHN KIETKN», «CTpOEHHE SApa KIETKN», «Y TIEBOABD, «JIMITuIb».

Ob6opydosanue: CBETOBOM MHUKPOCKOIN, OOOpyHOBaHHE ISl IPOBEICHHS HAONIOJNCHUI, W3MEPEHU, OKCIIEPUMEHTOB;
MUKpOIIpenaparhl paCTUTEIbHBIX, )KUBOTHBIX M 0aKTEpUAIIbHBIX KIIETOK.

JlabopaTopHble M NPpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 1. «/13ydeHne KaTannTHIECKOH aKTHBHOCTH ()epMEHTOB (Ha MPUMEPE aMHIIa3bl MIIM KaTalla3bl)y.

Jlabopamopnas pabomalNe 2. «V3yueHne cTpoeHNs KIETOK PacTeHUH, )XUBOTHBIX M OaKTEpHil IO MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax 1 X OIMHCaHHE.

Tema 4. /KusHenessTeIbHOCTb KJIeTKH (6 1)

OOMEH BeIIeCTB, WM MeTaboNnu3M. AccHMWIANUS (IIACTUYeCKH OOMEH) M JUCCHUMHIIAIMS (JHEepPreTHYecKuid oOMeH) —
JIBE CTOPOHBI €JMHOI0 Ipolecca Meradonu3ma. Pollb 3aKOHOB COXpaHEHHs BELIECTB M SHEPTMH B IMOHMMAaHWUM MeETa0oJH3Ma.
Tuner oOMeHa BemiecTB: aBTOTPOQHEIN U reTepoTpodHbIii. Pors ¢epMeHTOB B 0OMEHE BEIIECTB W NPEBPANICHHH SHEPTHH B
KJIETKE.

dorocunre3. CBetoBas U TeMHOBas ¢a3el (orocunTe3a. Peakunu dortocuaresa. DPhekTHBHOCTh (HOTOCHHTE3a. 3HAUCHHE
(otocuHTE3a AN KU3HU Ha 3emuie. BimsiHue ycinoBHMil cpensl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €r0 MPOJYKTHBHOCTH Y
KYJIbTYPHBIX pacTeHUU

XeMocuHTE3. XEeMOCHHTE3UPYIONIHe OaKTepur. 3HAYCHUE XEMOCHHTE3a JIJIS )KU3HHU Ha 3eMure.

DHepreTHIecKuid oOMeH B KIICTKE. Pacmerienue BEIIECTB,
BbIJICJICHUE u AKKyMYJHpPOBaHHE DHEPrHH B KJIETKE. Orarsl
JHepreTudeckoro ooOmeHa. [mmkxonm3. Bpoxkenme u ero Buabl. KuciaopomHoe OKHUCICHHWE, WIH KICTOYHOES JBIXaHHE.
OxucaurensHoe hochopunupoBanue. IPHeKTHBHOCTb IHEPIeTUUECKOT0 0OMEHa.

Peakimn marpuusnoro cunreza. ['enernueckas unpopmanms u JIHK. Peanmsanus reHernueckodl uH(pOpManmu B KIETKe.

l'enermyeckuii kox W ero cBoicTBa. TpaHckpummss — Marpuaablii cuaTe3 PHK. Tpancnmsamms — OuocwHTe3 Oeika. DTambl
Tparcsimy. Koauposanne amuHOKHCHOT. Postb prbocom B GrocuHTe3e Oerka.
Hexnerounsle ¢opmbl xu3Hu — BHUpYCHl. Mcropust otkpeitust BupycoB (.M. MBanoBckuii). OCOOEHHOCTH CTpOEHUS U

JKU3HCHHBIH LUK BUPYCOB. bakrepmodaru. BoiesHu pacTeHMil, H-BOTHBIX W 4YEJOBEKa, BEI3BIBacMble BUpycamH. Bupyc
nMMyHO-Ieunmura dvemoBeka (BUY) Bo3Oynutenp CIIWJa. OOpaTHass TpaHCKPHWIIIKSA, peBepTaza W UWHTErpasa.
[IpodmnakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUN.

JdemoncTpanum:

Ilopmpemwi: H. K. Konbuos,J[. U. UBanoBckwmii, K. A. Tumupsizes.

Tabnuysr u cxemor: «Tumbl muTaHus), «Mertabommsmy», «MHUTOXOHIPUA», «IHEPreTHYCCKHA OOMeH», «XIIOpOILIacT,
«Dotocunte3», «Ctpoenme JIHK», «CtpoeHwe u QyHKIMOHHpOBaHHWE TreHay, «CuHTe3 Oenkay, «[ eHEeTHYEeCKHid KOy,
«Bupyce», «bakTepuodarmy, «Ctpoenue u JKU3HCHHBIH UK BUpYyCa



CIIU da, 6akreprodaray, «Permmkanus JHK».
Obopyodosanue: monenu-anmukanun «Y apoenne JJHK u tpanckpunuus», «bnocunres 6enka», « CTpoeHHE KIETKN»; MOJEIb
crpyktypsl JJHK.

Tema 5. Pa3MHOKeHUe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4)

KiteTouHbii UK, WM JKM3HEHHBIA LUK KiIeTku. MHTepdasa n murtos. [Iponeccsl, nporekatomue B nHTepdase. Permmkanms —
peakms matpuaHoro cuate3a JIHK. Crtpoenme xpomocom. XpOMOCOMHEIH HAaOOp — KapHOTHI. JMTUIOMIHBIA M TaruIOMIHBIA
XpOMOCOMHBIE HabOpbl. XpomaTuabl. L{uronorndeckre 0OCHOBBI Pa3MHOKEHNUS M UHANBHIYaJIbHOTO Pa3BUTHSI OPTaHH3MOB.

Hemenne xnetkn — muto3. Ctaanm Mutosa. [Iporeccrr, mponcxomsme Ha pa3HbIX CTAIISIX MUTO3a. BHOIOTHYecKiii CMBICIT
MUTO3a.

IIporpammupyemast ruGesnp KIeTKH — aroInTo3s.

@opMBI pa3MHOKEHHSI OPTaHU3MOB: Oecrojoe W MoJoBoe. Buapl Oecronoro pa3MHOXKEHHUS: JIEJIeHHE HaIBOE, MOYKOBAHHE
OJTHO- ¥ MHOTOKJICTOYHBIX, CIIOpOOOpa3oBaHUe, BEreTaTHBHOE pa3MHOXeHHUe. MCKycCTBEHHOE KJIOHHMPOBAaHUE OPraHM3MOB, €TI0
3HA4YEHUE IS CENEKIHH.

[TomoBoe pa3MHOXEHHUE, €r0 OTIINIHSA OT OECIIOIIOTO.

Meiio3. Craguu meiosa. [Ipoueccel, npoucxonsuiue Ha craausx meiiosa. [loBeneHue xpomocom B Mmeiose. Kpoccunrosep.
Buonorunueckuii cMbICI U 3HaUEHUE Melo3a.

I'amerorenes — mporecc 0Opa30BaHMs MOJIOBBIX KIETOK Y KHUBOTHBIX. [107I0BBIE Jkene3bl: CeMeHHUKH U AnIHUKH. OOpa3oBaHme
U Pa3BUTHE ITIOJIOBBIX KIJIETOK — TaMeT (CHepMaTo30u[, SHIEKIeTKka) — crepMaTrorene3 n oorene3d. OcoOEHHOCTH CTPOEHHs
SIMLEKIIETOK U ciepMaTo30u10B. OmionorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuThe (OHTOreHe3). DOMOpHOHANBHOE pa3BUTHE (3MOpHOreHes). DTambl SMOPHOHAJIBHOTO Pa3BUTHS Y
MIO3BOHOYHBIX KMBOTHBIX: IpoOJIeHNE, TacTpyJIALus, opraHnorenes3. [loctamOpruoHanbHoe pa3Buthe. TUIBI TOCTIMOPHUOHAILHOTO
pasBUTHA: TpsIMOE, HempsMoe (JIMIMHOYHOE). BimsHME cpemsl Ha pa3BUTHE OPraHW3MOB; (DaKTOPHI, CIIOCOOHBIC BEI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJJul PAa3BUTHS.

JdeMoncTpauum:

Tabnuysr u cxemvr: «DPOpPMBI PAa3MHOKEHHMS OPTaHU3MOBY, «/[BOWHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX PACTCHHUII»,
«BereTatuBHOE pa3sMHOKEHHE pacTeHHI», «JleneHne xierku Oaktepuity, «CTpoeHHE TONOBHIX KIEeTOK», «CTpoeHue
XpoMocoMbI», «KneTounslii mukimy, «Pemnmukanus JTHK», «Mutos3», «Meio3y, «IIpsmoe u Hempsimoe pa3BuTHe», «I'aMmerorenes
y MJIIEKONTUTAIONIUX U YelloBeKay, «OCHOBHBIC CTaANN OHTOT'CHE3a».

0b60pyoosarue:MAKPOCKOI, MHKpoIpenapatsl «CrnepMaTo30MIsl MIICKOMUTAIOMETo», «SIHIEeKIeTka MIICKOIHUTAIOIETOY,
«KapuokuHe3 B KIeTKaxX KOpeIIKa JIyKa», MarHuTHas Mojenb-ammukanusa «Jlenenue wietku»; mozens JHHK, monens
MeTada3HOH XPOMOCOMBL.

JlabopaTopHble M NPpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 3. «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOPELIKA JIyKa Ha TOTOBBIX MUKpOIIpEapaTaxy.

Jlabopamopnas pabomalNe 4. «/13yueHre CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEIIapaTax».

Tema 6. HacjieqcTBEHHOCTh M U3MEHYHMBOCTb OPraHu3moB (8 u)

IIpenmer u 3amaum reHeTukd. McTtopust pa3BUTHS T€HETHKH. PONb IMTONOTHMH U AMOPHONOTHH B CTAHOBICHHM T'€HETHKH.
Bxan poccuiickux u 3apy0eHBIX YUEHBIX B pa3BUTHE T€HETUKUA. METO/IbI TeHETUKU (THOPUI0TOTHUECKUN, ITUTOTeHETUYECKUH,
MOJICKYJISIpHO-TeHEeTHUeCKUiT). OCHOBHBIC TCHETHYECKHE TOHATHA. | eHeTHdeckas CHMBOJIMKA, WCIIONb3yeMas B CXeMax
CKpELLMBaHU.

3aKOHOMEPHOCTH HACICIOBaHUS IPU3HAKOB, yCTaHOBJICHHbIE [. MenzneneM. MoOHOTHOpUIHOE CKpEIIWBaHHE. 3aKOH
eInHO-00pa3us THOPUAOB MEPBOTO MOKOJCHU. [IpaBHiIo TOMHHUPOBAHHA. 3aKOH PACIIEIUICHIS IPU3HAKOB. [ MTIOTE3a YUCTOTHI
ramerT. [TosHOE ¥ HENOJIHOE JOMUHUPOBAHUE.

JurnbpunHoe cKpemuBaHue. 3aKOH HE3aBHCHMOTO HAaCJIeJJOBaHUS NPU3HAKOB. L[UTOreHETHYECKHE OCHOBHI JUTHOPUIHOTO
CKpEeIMBaHNsA. AHAIN3MPYIOIIee CKpelyBaHue. Vcrnonp30BaHNe aHAIM3UPYIOUIETO CKPELIMBAHUS JUIS OINpEeNIeHHs] TeHOTHIIa
ocoou.

CueruieHHOE HaclieoBaHue mpu3HakoB. Pagora T. MopraHa 1o cuerieHHOMY HacJleJJOBaHUIO TeHOB. Hapylnenne crerieHus
TEHOB B PE3yJIbTaTE KPOCCUHIOBEPA.

XpoMocoMHasi TeOpusl HACIEACTBEHHOCTH. | eHeTUYecKue KapThl.

I'enetnka nomna. XpoMOCOMHOE ONpeAENeHUe Noaa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbI€ U TeTepOraMeTHbIE
opranusmel. HacienoBanue Npu3HakoB, CLEIIEHHBIX C I10JIOM.

N3menunBocTh. Bubl U13MEHUNBOCTH: HEHACIIEACTBEHHAS U HAciIeICcTBeHHas. Polib cpeapl B HeHacleACTBEHHOM N3MEHYHBOCTH.
XapakTeprucTuKa MOTU(PHKAINOHHOW W3MEHYMBOCTH. BapualoHHBINA psi M BapuanydoHHas kKpuBas. Hopma peaknmn npusHaka.
KonmgecTBeHHbBIE M Ka4eCTBEHHBIE IPU3HAKH U MX HOpMa peakuun. CBoicTBa MOIN(PHKAIMOHHONW M3MEHYHBOCTH.

HacrenctBeHHass, WM TeHOTHIIMYECKAs, H3MEHYMBOCTh. KOMOWMHATHBHAS W3MEHYHMBOCTH. Melo03 WM TOJOBOW mpolecc —
OCHOBa KOMOHMHATHBHOH H3MEHYMBOCTH. MyTarMoHHass M3MEH4YMBOCTh. Kilaccmmkanmmss MyTaiuii: TeHHbIE, XpPOMOCOMHEBIE,
reHoMHble. YacToTa W NPUYHMHBl MyTaiuid. MyrtareHHbIe (QaKTOphl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEIACTBEHHOU
m3menunBoctu H. Y. BaBuiona.



BHesinepHast HacIeACTBEHHOCTh U M3MEHYMBOCTb.

I'eneruka denoBeka. Kapmotum uemoBeka. OCHOBHBIE METOIBI TCHETHKH 4YENOBEKAa: I'€HEAJOTHYECKHH, OJM3HELOBBIH,
IIUTOTCHETHIECKHUH, OMOXMMUYECKHH, MOJIEKYJIIPHO-TE€HE THIECKHH. CoBpemMeHHOE OIIpeeICHNE TEHOTHIIA!
MOJIHOT€HOMHOECEKBEHUPOBaHHUE, T€HOTHIIMPOBaHUEe, B TOM uuciie ¢ nomouipto [1I[P-ananmn3a. HacnencrBennsle 3a0oneBaHus
YelloBeKa: TeHHBIE 00JIe3HHU, OOJIE3HN ¢ HACICICTBEHHOW MpPEIpacIIONOKEHHOCTHIO, XpOMOCcOMHBIe Oone3Hu. CoMmaTHieckne H
reHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKH. [IpHHIMIIBI 310pOBOro 00pa3a >KW3HH, JUArHOCTHKH, MPO(MIAKTUKH U JICYEHUS
TeHETHYECKUX OoJie3Hel. MenKo-reHeTHIeCKoe KOHCYIFTHPOBaHNHE. 3HAYEHHE MEIUIMHCKON I'eHETHKH B MPEJOTBPALICHUH U
JICYCHUH TE€HETHYECKUX 3a001eBaHN YeIOBeKa.

JdemoncTpanum:

Hopmpemuwr: T'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepuxos, H. B. Tumodeer-Pecosckuii, H. 1. BaBumnos.

Tabauybvr u cxemol:« MOHOTHOPUIHOE CKpPEIIMBAHUE M €rO IIUTOTCHETHYECKass OCHOBa», «3aKOH pACIICIVICHHUS M €ro
[IUTOTCHETHYECKasi OCHOBa», «3aKOH YHCTOTHI ramer», «JlurnbpuaHoe ckpemuBanuey, «LluTongornueckrie OCHOBBI
TUTHOPUIHOTO CKpEIUBaHIs», «Meio3y», «B3aumMoneiicTBie aJulenbHBIX TeHOBY, «[ eHeTHUeCKne KapThl PaCTEHHH, KUBOTHBIX U
yejioBekay, «[ eHeTrka nosay, «3akOHOMEPHOCTH HacJeI0BaHHs, CLEIUIEHHOTO C IOJIOM», «KapHOTHITHI YeoBeKa U >KUBOTHBIXY,
«Bugpl m3MeHunBocTH», «MomudukanoHHas M3MEHUYMBOCTH», «HacnenoBanue pesyc-¢axropa», «['eHeTHKa TpymIl KPOBUY,
«MyTannoHHas U3MEHYNBOCTBHY.

Obopydosanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpenuBaHue», «HenosnHoe noMuHHpOBaHUE», «JlurndpugHOE
ckpemuBanuey, «IlepekpécT XpoMocoM»; MUKPOCKON M MuKpompemnapaT «/po3oduna» (Hopma, MyTanunu (OpMBI KPBIIbEB H
OKpacku Tena); repbapuit «['0poX IOCEBHOM.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 5. «/3yueHne pe3yapTaTOB MOHOTHOPHIHOTO M JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HIBI Ha
TOTOBBIX MUKpOIIpenaparax.

Jlabopamopnas paboma Ne 6. «U3yueHune MOAUGHUKAIIMOHHON H3MEHYMBOCTH, IOCTPOCHHE BAapUAIIMOHHOTO psla H
BapUallMOHHOM KpUBOI».

Jlabopamopnas paboma Ne 7. « AHanu3 MyTauuii y 1po30(Quiibl Ha TOTOBBIX MUKpOIpEnaparaxy.

Ipaxkmuueckas paboma Ne 2. «CocTaBleHNE U aHAIN3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI 0MoTexHOI0THH (3 U)

Cenekuus Kak Hayka M IpoLecCc. 3apoXKIACHHE CceJleKUMM M JoMectukauusa. Yuyenue H.UW. BaBunoBa o 1meHrpax
MPOMCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX pacTeHWi. LIeHTpBl MpOHMCXOXKIOCHHS JOMAITHUX JKHBOTHBIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METOBI CelIeKIIMHA. MacCOBBIA M MHINBUAYAIGHBIA OTOOPHI B CETICKIIMH PACTCHUN W KUBOTHBIX. OIEHKA HKC-
Tepbepa. biuskopoacTBeHHOE cKkpemuBaHue — WHOpUAMHT. Uucras nauHusA. CKpeluBaHHE YHUCTHIX JUHUH. 'eTeposuc, miu
rubOpuaHast cwia. HeponcTBeHHoe ckpemunBanue — ayTOpuaunr. Otnanéunas rubpuausanus 1 e ycnexu. MCKyCCTBEHHBIN
MYTareHe3 U NOoJy4eHHe MONUIIOUI0B. JJoCTHKEHHS CeEKIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kKak oTpacib MPOU3BOJACTBa. ['eHHas MHkeHepus. DTamnbl cosfanusi pexkomObunantHoit JIHK u TpancreHHBIX
opranusmoB. Kiierounass umxenepus. Kietounesle KynbTypbl. MHKpPOKJIOHAJIbHOE pa3MHOXKeHUE pacTeHuil. KioHupoBanue
BBICOKOTIPOIYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE M ATHYeckue mpodiembl. [MO — reHeTHdecku
MOJM(UIMPOBAHHBIE OPTaHU3MBI.

JdeMoncTpauum:

Tlopmpemuwr: H. U. Basunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. lBaHoB.

Tabauyvr u cxemwr: kapTa «LIEHTPBI TPOUCXOXKICHHS M MHOTO00pa3usl KyIbTYPHBIX pacTeHHi», «llopoisl JoMamHux
JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuit», «OtrmanéHHas rtHOpumm3anus», «Paboter akamemmka M. ®. HBaHoBay,
«[Tomummonnus», «OOBEKTH OMOTEXHOIOTHNY, «KIleTouHbIe KyIbTyphl U KIOHUpOBaHUEY», «KOHCTpyHpoBaHUE W MEPEHOC T'eHOB,
XPOMOCOM).

0Ob60pyoosanue:MyISDKA  TIOJIOB W KOPHEIUIONOB IWUKAX (GOpM W KYJIBTYpPHBIX COPTOB pacTeHHi; TrepOapwuii
«CenbCKOX03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Oxcexypcus «OCHOBHBIE METOJIBI M JOCTIDKEHUS CEJIEKIINU PACTEHUH M JKUBOTHBIX (Ha CENEKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO
(hepMy, COPTOUCTIBITATENBHBINA YIaCTOK, B TETUIMYHOE X034HCTBO, Ta00paTOPHIO arpOYHUBEPCUTETA WIIM HAYIHOTO LIEHTPA)».

11 KJIACC
1 1 B Henemo, Bcero 34 4, U3 HAX 2 94 — PE3ePBHOE BpeMs

Tema 1. IBorounonHasi 6uosorus (9 1)

[IpeanocelIKM BO3HMKHOBEHHUS 3BOJIIOIMOHHONW TEOpWH. OBOJIIOLMOHHAS Teopus W e€ Mecto B Owonormu. Bimsxue
9BOJIFOLIMOHHOM TEOPUH Ha Pa3BUTHE OMOJIOTMH U IPYTUX HAYK.

CeuzerenbcTBa 3BoonMu. [laneoHToNOrMYeCKHE: TOCIEI0BATEIbHOCTD MOSIBICHNS BHJIOB B MAJICOHTOJIOIMYECKON JIETOIHCH,
nepexoHble GopMel. broreorpaduueckue: cxoncTro u paznuuue dayH u Gpiaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iuuusi SMOPHOHOB DPAa3HBIX BHJOB IT03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, AHAJIOTWYHBIE, PYAMMEHTApHBIE OPraHbl, aTaBU3MBL. MOJIEKYIIpHO-OMOXHMHYECKHE: CXOJICTBO MEXaHH3MOB



HACJIEJICTBEHHOCTH U OCHOBHBIX META0O0JIMUECKHX ITyTEH y BCEX OPraHU3MOB.

OBomrounonHas Teopust Y. Jlapsuna. IIpeanoceliky BO3HMKHOBEHHS AApBHHHU3MA. JIBIKyIIHE CHIIBI 3BOJNIOLUH BUAOB IO
JapBuay (M30BITOYHOE pPa3MHOKEHUE TIPH OTPAaHWYCHHOCTH PECYpPCOB, HEONpENeIEHHAas W3MEHYNBOCTh, Oophba 3a
CYIIECTBOBAaHHUE, ECTECTBEHHBIH 0TOOD).

Cunretndeckas Teopus dBoitormn (CTD) 1 €€ 0CHOBHBIE MOJIOKCHHUS.

Muxpossomonus. [Tomynsnuus kak eAUHUIA BUAA U SBOJIOLUH.

JBmwxymune cuibl ((akTopsl) 3BOJIOLIMM BUIOB B Ipupojae. MyTalMOHHBIH Tpolecc ¥ KOMOWMHATHBHAs H3MEHYUBOCTb.
[NomynsauuoHHBIE BOJHEI U Apeiid reHoB. N30smus 1 MATpaIHs.

EcrectBenHbIN 0TOOp — HampaBisiomuii hakTop sBooIK. POPMEI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OPTaHM3MOB KaK pe3yJbTaT IBONIONWHU. [IpuMepsl MpUCTIOCOONCHUH y OpraHn3MoB. ApoMopdo3sl u
UINO-a Al TALAH.

Bun u Bunoo6paszoBanue. Kpurepuu Buna. OcHOBHBIE (OpPMBI BUI000pa30BaHust: Teorpaduueckoe, IKOJIOTHYECKOE.

Maxkpossomonust. Dopmsl 3BomronMH: (HICTHYECKas, AWBEPreHTHAs, KOHBEPreHTHas, mapamienbHas. HeoOpaTumocTsb
3BOJIIOIH.

IIpoucxoxkaeHue oT HecleLMaNu3UPOBaHHBIX MpeaKoB. IIporpeccupyromas cnenuanu3anys. AfanTUBHAS paJuaLys.

JdeMoHcTpauum:

Topmpemuwr: K. Jlunnett, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. Bap, 3. I'ekkenb, ®. Mromnep, A. H.
CeBepros.

Tabnuyvl u cxemvi: «Pa3zBUTHE OPraHWYECKOTO MHpPA Ha 3eMie», «3apOAbIIIN MTO3BOHOYHBIX KHBOTHBIX», «APXEONTEPHKCY,
«®DopMmbl O0pBOBI 3a cyniecTBOBaHHE», «EcTecTBeHHBIN 0TOOPY», «MHOroo0pasue copToB pacTeHuit», «MHoroodpasue mopoa
JKUBOTHBIX), «[Tomymnstumm», «MyTanuoHHas N3MEHYHBOCTBY;
«Apomop¢o3by, «Manoanantanumn», «OOmias aereHepauus», «/Bwkymue cuibsl 3Bommonumn», «Kapra-cxema Mapuipyra
nyremectBus Y. [lapBuna», «bopbba 3a cymectBoBaHue», «lIpucrnocobneHHOCTs opraHusMoBy», «['eorpaduyeckoe
BUI000pa30BaHuE», «DKOIOTHUECKOE BUAO0OPa30BaHUEY.

Ob6opydosanue: KOJUIEKIMS HACEKOMBIX C Pa3IMUHBIMH THIIAMH OKpacKW; Ha0Op IUIOJOB M CeMsiH; Koyuiekuus «[Ipumepsr
3aIIUTHBIX TPHUCIOCOOICHUH y >KHBOTHBIX»; MoAenb «OCHOBHBIC HANpaBICHHS 3BOJIOIMNY»; 00bEMHas Monenb «CTpoeHHe
TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra mupa; KoyuleKius «DOpMBI COXPaHHOCTH MCKOMAEMBIX J>KUBOTHBIX M PACTEHHN»; MOIEIb-
anmmkanysa «Ilepekpéct xpomMocom»; BakHbIE Npemnaparsl «Pa3BuTHE HaceKOMOro», «Pa3BHTHE NATYNIKH»; MHKpOIpenapar
«Jlpozoduiar (HOpMAa, MyTaIu (bopmsI KpBIJIbEB u OKpacKu
Tena).

JlabopaTopHble M NpaKTHYecKHe padoThl:

Jlabopamopnas paboma Ne 1. «CpaBHeHUE BUIOB 1O MOP(OIOTUIECKOMY KPUTEPHION.

Jlabopamopnas paboma Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHM3Ma B €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHe KU3HH Ha 3emJie (9 1)

JloHay4HBIE TIpEICTaBICHUS O 3apOXKACHWM JKM3HM. HaydHble THIMOTE3bl BO3HMKHOBEHHUS JKM3HM Ha 3emule: aOuoreHe3 H
MaHcnepMus. XUMHUYecKas IBOTIONUSA. AOGMOTCHHBIH CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHX. JKCHEPHMEHTAIbHOE
TIOATBEPKICHHE XUMHYICCKOW 3BONOIMH. HavanpHble 3Tambl Omonormyeckoil sBomronumu. ['unotesa PHK-mupa. @opmupoBanue
MeOpaHHbBIX CTPYKTYp M BO3HHKHOBEHHE TPOTOKIETKH. [lepBble KiIeTKH M uX 3Boronust. @opMHUpOBaHHE OCHOBHBIX TPYII KHUBBIX
OpPTaHU3MOB.

PasButne xu3Hu Ha 3emiie mo spaM u nepuonam. Karapxeill. Apxeiickas u nporepo3oickas 3pbl. [laneo3olickas spa u eé
MepUOIBI: KeMOPHICKHUNA, OPIOBUKCKHM, CUITypUHCKUH, TEBOHCKUI, KAMEHHOYTOJIbHBIH, TIEPMCKHIl.

Mes3o30¥ickas 3pa 1 e€ epuo/ibl: TPHACOBBII, FOPCKUI, MEJIOBOM.

KaiiHo3zolickas 3pa u €€ nepuo/pl: MajaeoreHOBbIi, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepuCTHKa KIMMaTa M Te0JIOTHYECKUX IponeccoB. OCHOBHBIE 3TAlbl HBOJIOIHHA PACTHTEIBHOTO U JKUBOTHOI'O MHpA.
Apomop¢o3bl y pacTeHHUH U KHUBOTHBIX. [1osIBIICHNE, PacBET U BBIMHPAHUE I'PYIIH XKHUBBIX OPTraHU3MOB.

CucTemMa OpraHu4ecKOro MUpa Kak OTpakeHHe 3BONIOLHMU. OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

DBomonus YenoBeka. AHTPOIIONOTHS Kak Hayka. Pa3BuTne mpeacTaBIeHUH O MPOUCXOXKICHUN YesloBeKa. MeToIbl H3yUeHHS
aHTpornorenesa. CxoAcTBa U pa3nudKs 4YeI0BEKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETI0OBEKA.

JBmwxymue cuisl (akTopsl) aHTponoreHesa. HacneacTBeHHass H3MEHYMBOCTh M €CTECTBEHHBIN 0TO0p. OOIEeCTBeHHBIH 06pa3
KW3HH, M3TOTOBJICHUE OPYAUH TPYZa, MBIIIJICHHE, PEUb.

OCHOBHBIE CTaJUM U BETBU 3BOJIIOLUU UENOBEKAa: aBcTpayonuTekd, YenoBek ymensiii, UenoBek mpsaMoxonsmuil, Uemosek
HeaHJepTanbCKuil, YenoBek pa3ymHbIH. HaxoIkn MCKOMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHS, OOJIACTH PacIpOCTpaHEHHS,
00BEM rOJIOBHOTO MO3ra, 00pa3 XU3HH, OPYIHS.

UYenoseueckne pacsl. OCHOBHBIE OOJBIINE Pachl: €BpONeoMIHAs (eBpasuiicKas), HErpO-aBCTpaJonaHas (SKBATOpHAIbHAS),
MOHTOJIOM/IHAS (a3MaTCKO-aMepUKaHCKas). UepTel MPHCIOCOOICHHOCTH TIPEACTAaBUTENCH YeNOBEYECKHX pac K YCIOBHAM
cymiecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

Ilopmpemuvi: @. Penn, JI. Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JlapsuH.

Tabnuyvt u cxemwi: «Bo3HukHoBeHHe COJHEYHOH cUcTeMbl», «Pa3BUTHE OpraHMYeckoro Mupa», «PacTurenbHasi KIETKay,



«KuBortHas kierka», «lIpokapuornyeckass kKinerka», «CoBpeMeHHass cUCTeMa oOpraHudeckoro wMupa», «CpaBHeHUE
AHATOMHYECKUX YEpPT CTPOCHMS YEIOBEKa M YEIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IAJCOHTOJIOTMYECKHX HAXOIOK
MPEIKOB COBPEMEHHOIO 4eloBeKa», «/lpeBHeitmue moan», «/peBHue moan», «llepBbie coBpemeHHbIE Joau», «YemoBeueckue
paceD».

Obopyoosanue: mymsoxu «[IporcxoxaeHre deroBeka» (OIOCTBI aBCTPAIONNTEKa, MUTEKAHTPOIA, HEaHAepTAIbIla, KPOMAHBOHIIA);
CJIETIKM WJIM W300paykKeHUsI KaMEHHBIX OpYy/Iuil MepBOOBITHOTO 4esioBeKa (KaMHH-YOMIEphl, pyOmia, ckpedna); reoXpOHOIOTHIecKast
TabMna; KoyueKms «DopMbl COXPaHHOCTH HCKONAEMbIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble H MpaKTHYeCKHE PadOTHI:

Ipaxkmuueckas pabomalNe 1. «V3ydeHne NCKOMIAaEMBIX OCTATKOB PACTEHUH U )KUBOTHBIX B KOJUICKIHSXY.

Oxekypeus «OBOTIOIHA OpPTaHUYIECKOTO Mupa Ha 3emie»
(B ecTecTBeHHO-HAYYHBIH WM KpaeBeqUIeCKuil My3eit).

Tema 3. Opranu3mbl u oKpy:kaomas cpeaa (5 1)

DKonorus Kak HayKa. 3aJaddl ¥ pa3/iesibl SKOJOTHH. METOIbI 9KOJIOTHIECKUX UCCICAOBaHNH. DKOJIOTHYECKOE MUPOBO33PEHHUE
COBPEMEHHOI'0 YeJIOBEKA.

Cpenpl 0OMTaHUSI OPTaHU3MOB: BOJHAS, HA3EMHO-BO3AYIIIHAS, TOUYBEHHASI, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue ¢axropsl. Kiaccudukamms skojgorndyeckux (akTopoB: aOHOTHYECKHWE, OMOTHYECKHE W aHTPOIOTE€HHBIE.
JelicTBre 9K0JI0rn4ecKux GpakTopoB Ha OPraHU3MBI.

AbuoTrnueckrne (HaKTOpPHL: CBET, TEMIIeparypa, BIaxHOCTb. Dotomepmomusm. I[IpucmocobieHus OpraHu3MOB K JIEHCTBHIO
abuortnyeckux (akTopoB. bruonornueckue puTMBI.

Brornueckne Qakropsl. Buapl OHMOTHYECKHMX B3aMMOJCHCTBHIA: KOHKYpPEHILMS, XWIIHHYECTBO, CHUMONMO3 M €ro (OpPMBL
[Mapasutusm, Koomepanus, MyTyann3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIH3M, HEHTPaIH3M.
3HayeHHEe OMOTUYECKUX B3aUMMOJICHCTBHI JIJIs CYIIECTBOBAHMS OPTraHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DOKOJIOTHYECKNE XapaKTEPUCTHKH MOy sinui. OCHOBHBIE ITOKA3aTENH MOMYJISIIIMN: YUCICHHOCTD, TUIOTHOCTD, POKAAEMOCTS,
CMEpPTHOCTh, NPUPOCT, MUTpalus. [JuHaMHUKa YUCIIEHHOCTH MOMYJIALMY U €€ peryJssius.

JdemoncTpanum:

Hopmpemuwr:A. T'ymbonsar, K. @. Pynpe, 3. ['ekkens.

Tabauyvr u cxemor: xapra «[Ipuponnsie 30HbI 3eminy, «Cpeabl 00UTaHUsT OpraHu3MoBY, «Doronepuoansm», «llomymnsumny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIAINH HHPY30puu-Tyhenbkn», «IuimeBsre memm.

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 3. «Mopdosoruueckrue 0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT OOUTAHUNY.

Jlabopamopnas paboma Ne 4. «BiusiHAe cBeTa Ha POCT M Pa3BUTHE YEPCHKOB KOJICYCay.

Ipakxmuueckasa paboma Ne 2. «I1oacuéT MIOTHOCTH MOMYJIALUI pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01iecTBa M IKOJIOrHUECKHE CUCTEMBI (9 1)

CoobmiecTBO opraHu3smMoB — OwnoneHo3. CTpyKTypsl OMOILICHO3a: BHAOBAs, NMPOCTPAHCTBEHHAs, Tpoduueckas (IHIIEBas).
Bunpr-nomunantel. CBs3u B OHOLIEHO3E.

Dkosorudyeckue cuctembl (9kocucrembl). [loHsTHe 00 skocuctemMe u OuoreoneHose. @OyHKIMOHAJIbHBIE KOMIIOHEHTBI
9KOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTHI, PEeAYIEHThl. KpyroBopor BemlecTB M MOTOK 3HEPruu B 3KocucreMe. Tpoduueckne
(nuieBble) ypoBHM OSKocucTeMbl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeN SKOCHUCTEMBbI: Ouomacca, MPOIyKIUs.
OKOJIOTHYEeCKNEe MUPaMUABL: HPOAYKIMH, YHCIEHHOCTH, Omomacchl. CBOHCTBAa 3KOCHCTEM: YCTOHYMBOCTH, CaMOPEryJISIHS,
paszsurhe. Cykueccus.

[TpupoHbIe IKOCHCTEMBL. DKOCUCTEMBI 03€p M PeK. DKOCHCTEMa XBOHHOTO I LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHbIE HKOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucreMbl. bronorndyeckoe u  XO3SIMCTBEHHOE 3HA4YECHUE
arposKOCHCTEM U ypOOIKOCUCTEM.

Buopaznoobpasue kax hakrop ycroifunBocTH 3kocucTeM. CoxpaHeHHe OHOJIOTHYECKOTo pa3sHOOOpasus Ha 3eMIie.

VYuenue B.UM. Bepraackoro o Omocdepe. ['paHuIsl, coctaB u cTpykTypa Omocdepsl. )KuBoe BEmeCTBO U €ro () YHKIIHH.
Ocob6ennoctu Ouochepsl Kak ri00aapHOI SKocHcTeMbl. JITHHaMUYecKOe paBHOBECHE U 00paTHas CBsI3b B OHochepe.

KpyroBopoTsl BemiecTB ¥ OMOT€OXMMHYECKHE HUKIIBI 3JEMEHTOB (yriepona, a3oTa). 30HaIBHOCTE Onocdepsl. OCHOBHBIC
OMOMBI CYIIIH.

UYenoseuecTBo B 6nocdepe 3emin. AHTPOIIOTeHHBIE H3MEHEHHs B Onocdepe. ['modanbHbIe IKOJIOrHYecKie MpoOIeMBbl.

CocymiecTBOBaHHE NPUPOIBI U yenoBeuecTBa. CoxpaHeHHe OMopa3HooOpasns Kak OCHOBa yCToHunBocTH 6nocepsl. OcHOBa
PaIMOHATIBLHOTO YIPaBISHUS MPUPOIHBIMU PECYPCAMHU U MX UCTIOIb30BaHUE. JloCTKEeHNSI OMOIOTHH U OXpaHa MPUPOIHI.

JdemoncTpanum:

Topmpemui: A. JIx. Tency, B. H. Cykaués, B. 1. Bepranckuit.

Tabnuyvr u cxemwi: «llumessie nenm», «buorneHo3: coctaB M cTpykTypay, «l[IpupomHpie coobmectBay, «llemm muTaHms»,
«3Jkonornueckas mipamuna», «bruocdepa n genoBek», «IkocucTEMa MIMPOKOIUCTBEHHOTO JIECa», «IKOCHCTEMA XBOHHOTO JIeCay,
«bunonenos Bonoéma», «ArponeHos», «lIpuMepHbIe aHTPONOTeHHBIE BO3JEHCTBHA Ha MpUpPOLY», «BakHemMe HCTOYHHKH
3arpsi3HEHUs] BO3[lyXa M TPYHTOBBIX Boay», «llouBa — BaxkHeiimias cocrasisomas ouochepb», «DakTopbl Aerpagaluu MoYBy,
«[TapaukoBeiii  addexT», «DakTopsl PAAMOAKTHBHOTO 3arpsisHEHHs Onocgepb», «OOmas CcrTpykTypa Ounocdeps»,
«PacmpocTpanenue xu3Hu B 6nochepe», «O30HOBBIN 3KkpaH dnocheps», «KpyroBopoT yraepona B 6uochepe», «KpyroBopot azora
B IIPUPOJICY.



Obopyoosanue:Monenp-anuakanus  «Tunuynele  OMOLEHO3BDY;, TepOapuit  «PacTuTenpHBIE COOOIIECTBAY; KOJUICKIHH
«buomneHo3», «Bpenutenn BaKHEHIIMX CETbCKOXO3SMCTBEHHBIX KYJIBTYp»; TepOapuul M KOJUISKIIUA PACTEHWH M YKUBOTHBIX,
TpUHAAIEeKAIIAe K pa3HBIM SKOJIOTHYECKHM TpymmaMm onxHoro Buaa, KpacHas xuura P®, m3o0paxxeHHS OXpaHSEMBIX BHIOB
pacTteHuit u >KUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT O ITPEJMETA «BUOJIOT'US»

10 KJIACC
1 g B Hememro, Beero 34 4, | 4 — pe3epBHOE BpeMs

Ne
n/n

HaumenoBanue pa3jesioB u
TeM NPOrpamMmbl

KoanuecTBo yacoB

BCEI'0)

KOHTPOJIbHbIE
paboTsl

NPaKTHYeCKHe
padoThI

Jlara
H3Y4YeHUs

Buasl 1eaTeIbHOCTH

buomorust kak HayKa

0

1

01.09.2023
30.09.2023

PackprIBaTh comepKaHie TEPMUHOB M OHSITHH: Hayql
MHPOBO33pEHHE, HaydHasi KapTUHA MUPA, HAYIHBIN Me
[TeOpHsi, METOIbI NCCIICIOBAHHSI.

IXapakTepu30BaTh OMOJIOTHIO KaK HAYKy, €€ MECTO U P
€CTECTBEHHBIX HayK.

[epeuncnaTs pa3nensl OUOJIOTHH B COOTBETCTBHU C 00
M3yqIeHMS.

Ha3pIBaTh BasKHEHIIIE OTpaciy OMOJIOTMIECKUX 3HAHY
cTostmue repen 6ronorueit XXI B.

[MpakTnaeckas paboTta

JKuBble cucTeMbl U X
OpraHu3aIus

03.10.2023
10.11.2023

PackppiBaTh coaepxaHue TEPMUHOB U MOHATHH.
IXapaKTepu30BaTh MPHHIMIIBI OPTaHU3aLUH OHOCHCTEN
[epeuncnaTh yHUBEpCalbHbIE CBOMCTBA KHUBOTO.
[MpuBoxuTe  mpuMepbl  OHOCHCTEM  pPa3HOTO
OpraHu3aluy.

IXapaKkTepu30BaTh OCHOBHBIE IIPOLIECCHI, IPOTEKAIOIIU
B OnocucremMax. Co0I0aaTh NpaBuiIa OEPEIKHOTO OTH

IXuMHYeCKuil COCTaB U CTPOEHHE
KITeTKH

21.11.2022

IPackpbIBaTh coepKaHue TEPMUHOB U TOHITHH.

Jloka3pIBaTh €MUHCTBO JICMEHTHOT'O COCTaBa KaK OJTHC
CBOMCTB JKHBOTO.

IBEISBIIATE CBS3b MEXAY CTPOCHUEM XUMHUYECKOTO COCE,
1 ero (PYHKIMAMH B KIIETKE
UlabopaTopHas paboTa.

JKu3HeAesITEIIbHOCTD KIICTKA

20.02.2023

PackpbIBaTh comepxaHne TEPMUHOB M OHATHHA: 0OMel
MpeBpalieHue YHePrud (METaO0TH3M), ACCUMIIISLIHS, ]
0OMEH, TUCCUMIISIINS, SHEpreTHIeCKui 00MeH, (HoTo
botomus, hochopuupoBanue, IEPSHOCYUK TPOTOHOB
OnuceiBaTh (OTOCHHTE3, MPOLIECCH, TPOTEKAOIINE B
[TEMHOBOH (hase.

OnuchIBaTh ATAIbI PeaH3alliy HacIeICTBEHHOH HH(C
KIICTKE.

Pasmuosxenue u
HHINBHYATbHOE Pa3BUTHE
OpraHu3MoB

17.04.2023

PackpeiBaTh coaepkaHue TEPMUHOB U IOHATHH.

OnuceIBaTh  KU3HEHHBIH IIMKI ~ KIETKH; Iepev
XapaKTepH30BaTh MEPHUOABI KJIETOYHOrO IHKIA, Cpal
MEXITY COOOM.

CpaBHUBATbh CTaJHU MUTO3A.

Pa3nuaaTh Ha MEKpOIIpenapaTax ¥ pPUCYHKAX CTaJUH
MUTO3a.PackpbIBaTh OMOJIOTUIECKUIT CMBICIT MHTO3a, M
[XapakTepn30BaTh 0COOCHHOCTH raMeTOTeHe3a

Y dKUBOTHBIX U €T0 CTaJ1H, I0JIOBbIE KIETKU
PKMBOTHBIX U OIUCHIBATH MPOLECC UX Pa3BUTHS.
UlaGoparopHas paboTa




6. [HacneacTBEeHHOCTH U
M3MEHYMBOCTH OPTaHU3MOB

29.05.2023

IPackpbIBaTh COAEpKaHUE TEPMUHOB U OHATHN: T€H, T
(heHOTHII, XPOMOCOMBI, aJUIETIBHBIC TeHBI (AJUISITH), TOM
TeTepO3NUroTa, JOMUHAHTHBIH IIPH3HAK (TEH), PELeCCHE
(ren), uncrast TUHUS, THOPH]L.

[MepeuncisaTh 1 XapaKTepU30BaTh METOAbI T€HETHKU:
rUOPHIONIOTHYECKHH, IUTOTE€HETHUECKUH, MOJIEKYISP]
ITOMMHAHTHBIE U PELIECCUBHBIE TPU3HAKY PACTEHUH H )
[Tos1b30BaThCSl TEHETUUECKOW TEPMUHOJIOTUEN U CUMBC
Banucy reHOTUIMYECKUX CXEM CKPEILIMBAHUS

3anuceIBaTh CXEMBI CKPEIINBAHUS, OOBACHATH €ro
OCHOBEI U peIIaTh TCHETHYCCKUE 3a/1auH.

KJ'IaCCI/I(i)I/IL[I/IPOBaTB BHJIbl UBMCHYUBOCTH U BBIABJIATH
OHOJIOrHYecKrne 0COOEHHOCTH.

UlabopaTopHnas paboTa
MpaKTuyeckan paboTa.

7  |Cenexuust opranu3MoB. OCHOBBI
OMOTEXHOJIOTHI

PackpbIBaTh copepKaHHe TEPMUHOB U TOHATHH.
HasbIBaTh ¥ CpaBHUBATH OCHOBHBIE ATAITbl PA3BUTHSI C¢
M3narate yuenue H. 1. BaBusosa o ieHTpax Mmpoucxo
KyJIbTYpPHBIX PACTEHUIT; pa3innyaTh EHTPHI Ha KapTe M
MX MECTOIOJIOKEHUE C 0YaraMi BO3HUKHOBEHHS JIPEBI
18050350005 66T:00050% 8

CpaBHUBATH COpTa KYJIbTYPHBIX PACTEHHH, IIOPOJIBI JI0
PKUBOTHBIX M MX AUKUX HPEIKOB.

OnieHHBATh POJIb CEIEKLIUH B 00ECIICUCHUHN TIPOIOBOIIE
0€30ITaCHOCTH YeNIOBEYECTBA.

DKCKypcus

PezepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

10




INOYPOYHOE IIJTIAHUPOBAHUE

Ne
n/n

Temaypoka

KoaudecTBo4acon

BCEro

KOHTPOJIbHbIEP
a00ThI

NMPaKTH4ecKue
padoThbI

Buomornst kak Hayka. CBs3p OwWoNOTHH ¢  OOIIECTBCHHBIMU,
TEXHUYCCKMMHU W JPYTUMH CCTCCTBCHHBIMHM Haykamu, (uinocodueii,
STHKON, 3CTETHKOH M mpaBoM. Ponp Owonormn B (opMHUpOBaHUHN
COBpeMeHHOW Hay4yHO#H KapTHHbl Mupa. CHcTeMa OHOJOTHYECKHX|
HAYK.

0

0

MeTopl TIO3HAHUSI JKUBOM MPHPOAbI (HAOMIOACHUE, IKCIIEPUMEHT,
OIUCaHUE, HU3MEpPEHUE, kinaccuukanus, MOJICJIUPOBAHHE,
cratucTHyeckas 00paboTKa JaHHBIX).

JKuBble cructembl (OHOCHCTEMBI) KaK MpEIMET H3YYCHHS OWOJIOTHH.
OTIMYHUE )KUBBIX CUCTEM OT HEOPTaHUYECKOU MTPUPOJIBI.

CBoiicTBa OHMOCHCTEM W WX pa3HOOOpazwe. YPOBHH OpraHH3aldy]
OMOCHCTEM: MOJICKYJISPHBIN, KIICTOYHBIH, TKAHEBBIH, OpraHM3MEHHBIH,
MONYJIALMOHHO-BUAOBOH, 3KOCHCTEMHBIH  (OHOTeOleHOTUYECKUi),
OrocQepHbIii.

XUMHICCKHI COCTaB XuMudeckne 3JIEMCHTHI:
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI. Bosia 1 MUHEpallbHbIE BEIIeCTBA.
OyHKIIMM BOOB M MHHEpPAJbHBIX BemlecTB B KieTke. [lomnepikaHuel
OCMOTHYECKOTO OajaHca.

KJICTKH.




benkn. CoctaB M CTpoeHHE OCIKOB.
IAMHHOKHCIIOTBI ~ —  MOHOMEDEI
OenkoB. HesameHnmble 1 3aMeHUMBIE
AMHHOKHCIJIOTBI.  AMHHOKHCJIOTHBIN
cocTas. Yposuu CTPYKTYpBI
0ETKOBOM MOJIEKYNBl  (TIEpPBUYHAS,
BTOpHYHAS, TpeTHYHast 7l
YEeTBEPTUIHAS CTPYKTYpa).
XUMHYecKHe  CBOMCTBA  OEJIKOB.
bronornueckue GyHKIMN OSIKOB.

Ycernbiiionpoc;
MHUCHMCHHBIH
KOHTPOJIb

DepMeHTEI  —  OHOJIOTHYECKHE
kaTanuzatopbl. CTpoeHune GepMmeHTa:
AKTHBHBIA ~ LEHTp, CyOcTpaTrHas
crennpUIHOCTD. KodepmenTsr.
Burtamunbl. OTiimuus GepMEeHTOB 0T
HEOPTaHUYECKUX KAaTalIH3aTOPOB.

YcrHbld
ompoc.JlaboparopHas
pabora

'YriieBombl: MOHOCaxXapubl (TIHOK03a,
pubo3a u JIC30KCHPH003a),
Imrcaxapuibl  (caxaposa, JaKro3a) u
monucaxapuzipl (Kpaxmai, TIIHMKOTeH,
LIEJLTFOI032). buonoruueckue
(YHKIIHH YTIICBOJIOB.

UTunu b TPUTIIUICPUIBL,
(bochonumnumsl, CTCPOU/IBL.
IanpodumsHO-THAPOPOOHEIE
cBolicTBa. Buonornyeckue ¢GyHKIMY
munugoB.  CpaBHEHHE — YIIICBOJOB,
0EJKOB M JINTIHOB KaK UCTOYHHKOB

VYeTHBIN onpoc

Hyxneunnosble kucnotsl: [JHK u
PHK. HyxsieoTuasl — MOHOMEpE]
HYKJIEMHOBBIX KHCIOT. CTpoeHne W
¢yakmm - JHK.  Crpoenme
¢byukipn  PHK. Bugst PHKAT®:
CTpOeHHUE 1 PYHKIIUH.

MHUCbMEHHBIA
KOHTPOJIb

[lutomormss — Hayka O KIETKe.
Knetounass Teopust —  IpuUMeEp
B3aUMOACHCTBUS HIeH U (HakTOB B
HAYYHOM ITO3HAHUU. Meto bl
M3y4eHUS KIETKH.

VYerHbli onpoc,
nabopatopHas paboTa




10.

[ToBEpXHOCTHBIE CTPYKTYPHI KIIETOK
— KJIETOYHas CTCHKA, TNIMKOKAJIUKC,
mx  ¢Qynkumu.  [lnmasmaTmyeckas
MeMOpaHa, €€ CBOHCTBA W (DYHKIIHH.
[MutoruiasaMa u €€  OpraHOWJBI.
OnHOMEMOpaHHBIC OpraHouIbI
kinerkn: OIIC, ammapar Iombmxw,
ITH30COMBI. ITomyaBTOHOMHEIE
OpraHoOWIBl KJIETKH: MHTOXOHIPHUH,
[JIACTHIBI. [Ipoucxoxnenne
MHUTOXOHAPUKA MW IuacTua. Buasl
TUTACTHL. HememOpanubie
OpraHOWIBl  KIICTKH:  PHOOCOMBI,
KJICTOYHBIA  IICHTP,  IICHTPHOIIH,
[PECHUYKH,  KIyTHKH.  DyHKINH
OpraHOMIOB KJICTKH. BKITFOUeHUsI.
Slapo — peryyiATopHBIA LIEHTP
KIICTKH. Crpoenue sapa:
simepHast  000JI0YKa, KapHOIUIa3Ma,
XpPOMATHH, SAPHIIIKO. XPOMOCOMBL.

TpaHcnopT BelecTB B KIETKE.

YcrHbiit onpoc;
MUCbMEHHBIA
KOHTPOJIb

11.

KontponbHas pabota Nel mo Teme:
«MoneKyIsipHbIA YPOBEHDY.

TecToBas
KOHTpOJIbHas paboTa B
IByX BapHaHTax U3
BaJaHUi pa3HBIX
BUIOB.

12.

OOMeH BeIECTB, WIM METa0OJIU3M.
ACCUMUIISIINS (mmactuyeckui
0OMeH) n JTUCCUMMIIALIHS]
(3HEpreTHYecKuit 0oOMeH) —
TBE CTOPOHBI EIUHOTO IpOIeccal
MeTabomI3Ma. Poms 3aKOHOB
COXpaHCHHS BEIIECTB U DHEPIMU B
MOHUMaHUU MeTabos3Ma.
Tumbt oOMeHa BCIIIECTB!
ABTOTPOGHBIE U TeTepoTPOHBIH.
Poxb (hepMeHTOB B 0OMEHE BEIIECTB
M TIPEBpAIICHUN SHEPTHH B KJICTKE.

VYeTHbll onpoc,
TECTUPOBAHHE

13

DoTOCUHTES. CaeroBas U
memHOBass (a3l (oTocuHTE3A.
Peaxiyu (dboTocuHTE3A.
D¢ hexTHBHOCTD (hoTocuHTE3A.
3HaueHne (OTOCHHTE3a JUIA JKH3HH
Ha 3emiie. BimsHue ycnoBuit cpensl
Ha  (QOTOCHHTE3 W  CIIOCOOB
MOBBILIEHUSI €0 NPOJYKTHBHOCTH Y
KyJIbTYPHBIX PACTCHUH
IXeMOCHuHTE3. XEMOCHUHTE3UPYIOIIHE
OakTepuy. 3HAYCHHE XEMOCHHTE3a|
TS KU3HH Ha 3emue.

IMUCbMEHHBIN
KOHTPOJIb




14.

DHEpPreTHYecKuii OOMEH B KIIETKE.
Pacerenue BEIIIECTB,
BBIICICHHE M  aKKyMYJIHPOBaHHUE
PHEPrMM B KJIETKE. Orarsl
bHEpreTHYecKoro ooMena. I mkonms.
bpoxxenune u €ero BUJBL.
KucnoponHoe  OKHCIEHWE,  WIH
KJIETOYHOE JbIXaHUe.
OKHCTATENEHOE
(ochopunrpoBanue.

O (HeKTHBHOCTS  DHEPTEeTHYECKOTO
oOmeHa.

ITncrMEHHBIMKOH
TPOITh

15.

Peaxituu MaTpUYHOTO CUHTE3A,
lenerrdeckas wHpopMmarms u JTHK.
Peanmm3arus T€HETHYECKOM
nH(bOpMAIMH B KIIeTKe. | eHeTHn4eckuii
KOZ U €ro cBoiicTBa. TpaHCKpUIIysa —
maTtpuuHblil cunte3 PHK. Tpancnsusy
—  OWocuHTe3  Oemka.  OTaribl
TPAHCIIALIUH. Koauposanue|
amMuHOKMCHIOT. Pomp  pubocom B
OrocuHTEe3e OeJKa.

YerHbiiionpoc;
MMMCbMEHHBIN
KOHTPOJIb

16

Hexnetounsle (GoOpMBI KH3HH —
BUPYCBI. Hcropus OTKPBITHS
BHPYCOB (d.4. VBaHOBCKHIA).
OcobenHoCTH CTPOCHHUS "
PKU3HEHHBIN LUK BUPYCOB.
Baktepuodarun. bonesHu pacTeHui,
PKMBOTHBIX W YEJIOBEKA, BBI3bIBACMBIC
BUPYCaMHU. Bupyc
nMMyHO-AedunTa gemoeka (BUY)
— Bo30yaurens CIIM/la. O6parHas
TPAHCKPHITLIHS, peBepraza 7l
MHTETpasa. [podunakrukal
[pacrpocTpaHeHus BUPYCHBIX
3aboJeBaHU.

Pabora c
pa3IMYHBIMU
UCTOYHHUKAMH
uHpopMaLuK,aHaI
3 HHPOPMALIUU
Pa3IMYHBIX BHIOB
u popm
NPE/ICTaBIICHUS.

17

KonTtpomnsHas padora Ne2 mo teme
«CTpyKTYpHast OpraHH3aIMs KHBBIX
OpPraHU3MOBY.

TecToBas
KOHTPOJIbHAS
pabota B IByX
BapUaHTax M3
3a/laHui pa3HbIX
BUJIOB.




18

K7eToyHbIil UKL, WO KU3HCHHBIH|
UK KIeTkd. MHTepdaza m MuTO3.
[Ipoueccel, MIPOTEKAIOLIHE B
maTepaze. Perumkammss — peakims
MaTpuusoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH Habop —
KapUOTHII. JATmmon THbIH U
raruIOMJHBIA XPOMOCOMHBIE HaOOopBbl,
Xpomatumpl. HuTonoruueckue|
(OCHOBBI Pa3MHOXEHUS u
MHIUBUIYaIbHOTO pa3BUTHSA
OpraHM3MOB.

JleneHue KJIETKM —  MMTO3.
Craaun MUTO34. IIpoueccel,
MPOUCXOIAIMINE HA PA3HBIX CTAJHAX|
MuTO3a. buonmornueckuit - cMmbIci
MHTO3a.

[Iporpammupyemas rubenp
KJIETKH — aroITo3.

YcrHbiit onpoc;
JTabopaTopHast
pabora

19

DopMBI  Pa3MHOKCHHS OPTaHU3MOB:
Oecrojioe W MMOJOBOE.  Bupl
0ECIoIor0 Pa3sMHOKEHHS: JIEJICHHE
Ha/BOE, [TOYKOBAHUE
OOHO- nu MHOT'OKJICTOYHBIX,
cropooOpa3oBaHye,  BETE€TATHBHOE
[pa3MHOKEHHE. HckyccTBeHHOE
KJIOHMPOBAaHUE  OPraHU3MOB,  €rO)
3BHAaYEeHHUE JJIsl CENEKLIUU.

MICEMEHHBIN
KOHTpOIIb, paboTa
IO TEKCTY
lyueOHuKa

20

[TomoBoe pa3MHOXKCHHUE, €T0 OTIIHIHS
or Oecmosioro. Meiio3. Craguu
Mero3a. IIpoueccel,
MPOUCXOAIMNCHA CTagusIX Meio3a.
IloBeneHue XxpomMocoM B Meio3e.
Kpoccunrosep. Bbuonorunueckuif
CMBICJT ¥ 3HAUEHUE Meio3a.

l"ameTorenes — MPOLECC
00pa3oBaHUS TIOJNIOBBIX KJIETOK Y|
PKMBOTHBIX. [Tonoseie JKEJIE3bl:
CeMeHHUKH H sSmgHuKd. OOpa3oBaHue
1 pa3BUTHE MOJIOBBIX KIETOK — raMeT|
(ciepMato3ouy, — SUIEKIETKA) —

criepMaroreHes u OOTeHE3.
(OCOOEHHOCTH CTPOEHHSI SUIEKIIETOK|
151 CIIepPMaTO30H/IOB.

OmnonoTtBopenue. [lapreHorenes.

'Y cTHBIH onpoc




MuauBruIyansHOE pa3BUTHE

21 Pabota ¢
(oHTOTEHE3). OMOpHOHATHHOE
Pa3IHYHBIMU
pasButHe  (3MOpuoreHes).  Irarbl
PMOPHOHATLHOTO pa3BHUTHUSA V| MCTOYHNKAMH
[MO3BOHOYHBIX JKMBOTHBIX: uH(opMalyH
InpoGenue, racTpyJisinus, (Teket yyeOHOrO
opranorene3. IlocTaMOproHaNBEHOE mocodus1, HayIHO-
[pa3BHUTHE. Tumer TIOTTYIISIpHAS
MOCTAMOPHOHATIFHOTO pa3BUTHSA: mTeparypa,
mpsiMoe, HempsiMoe (JIMYMHOYHOE). T T i —.
BrusiHu Bl  H a3BUTH
¢ cpea a pas N CJIOBapHU U
OpraHn3MOB; (PaKTOpHI, CIIOCOOHEIC
. CIPaBOYHHUKH
BBI3BIBATH BPOXKJIEHHBIE YPOJICTBA.
. KOMITBIOTCPHBI
Poctr u  pa3BuUTHE  pacTCHUIA. OMITBIOTCPHBIC
OHTOreHe3 LBETKOBOIO PACTEHHS: a3l JaHHBIX, B
CTPOEHUE CEMEHHU, CTAIUU Pa3BUTHSL. Unreprere),
aHan3
vHpOpMaN
Pa3IAYIHBIX BUIOB
u popm
IPE/ICTaBIICHUSL.
JabopaTopHast
pabota
o
22 KonTponbHast padota Ne3 1o Teme Tecropas
«Pa3MHOXKEHHME M HMHIMBUIYalbHOE
KOHTPOJIbHAS
[Pa3BHTHE OPTaHI3MOBY.
pabota B IByX
BapHaHTax U3
3alaHAN Pa3HBIX
BHJIOB.
23 [Mpemmer w 3agaddl  TCHETHKH. PaGota o TekcTy
Mcropust pa3BUTHs IeHETHKU. Poiib
[yaeOHHKa
LUTONOTUH U  HMOPHOJIOTHH B
CTAaHOBJICHWM  TCHETHKU.  Brxuaf]
[POCCHHCKHMX M 3apyOeKHBIX YUYEHBIX
B pa3BUTHE TCHETUKA. MeTomb
TeHETUKH (THOPUIOTOTUIECKUH,
IUTOT€HETUUYECKUN,  MOJEKYJISIPHO-
FCHETHYECKHN ). OCHOBHbBIE
reHEeTHYECKUe HOHSATHSI.
["eHeTHUECKas CHMBOJIMKA,
MCTIONb3yeMast B cxeMax
CKpellrBaHU.
24 3aKOHOMEPHOCTH HACJICOBaHMUS VeTHbIf ompoc;
[IPU3HAKOB,  YCTaHOBJEHHblE . .
MMUCHMEHHBIN
MenaeneM. MoHorubpunHoe
KOHTPOJIb

CKpeluBaHue. 3aKOH eIMHOOOpa3us
THOPUIOB  IIEPBOTO  IOKOJEHHS.
[MpaBuio NOMUHHUpPOBaHHS. 3aKOH
paclIeruieHusl MpU3HaKoB. ['mmnoresa
urcToTHl TameT. IloaHoe U HenonHoe
ITOMUHUpPOBAHUE.




25

JIuruOpumHoe CKpelrBaHue. 3aKoH|
HE3aBHCHMOI'O HaCJIeJOBaHMS]
MPU3HAKOB. [uToreHeTnyeckue
OCHOBBI JUTUOPUTHOTO
CKpCIIUBAHUS. Ananusupyroniee
CKpeLIBaHHE. Ucnoap3oBanne
AHATU3UPYIOIIECTO CKPCIUBAHUS IS
OTIpeeIeHus TEHOTHITa 0COOu.

Ycerubiiionpoc

26

CruerieHHOE HacJIeJOBAHUE
npusHakoB. Pabora T. Moprana 1o,
CLETIIEHHOMY HACJIEZOBAaHUIO T'€HOB.
Hapymenue cremneHus TIE€HOB B
[pe3yIbTaTe KPOCCUHTOBEpA.

XpoMocomHas TEopHs
HACJIEICTBEHHOCTH. I'enetnueckuel
KapTBL.

MUCbMEHHBIN
KOHTpOJII, paboTa
MO TEKCTY
[yaeOHHMKa

27

l'enetuka  moma.  XpPOMOCOMHOE
ompeneneHne Tmoja. AyTOCOMBI U
TTOJIOBEIC XPOMOCOMBEI.
['oMoraMeTHble U Te€TEPOTraMETHBIC
OpTaHNU3MBL. HacnenoBanue
[IPU3HAKOB, CLIETFICHHBIX C TTOJIOM.

Yerabliionpoc

28

W3menunBocTs. Bunbsr
H3MCHYHMBOCTH: HEHACJICICTBCHHAS
U HaclieZicTBeHHas1. Ponb cpenbl B
HEHACJICACTBCHHOM
U3MEHYUBOCTH. XapaKTEPUCTHKA
MOIU(PUKATNOHHON
HU3MEHYUBOCTU. BapuanoHHbIi
PAA ¥ BapHaLlMOHHAS KpUBasl.
Hopma peakuuu npusHaka.
KonmaecTBeHHBIC B KAUSCTBEHHBIC
MIPU3HAKU ¥ UX HOpMa PeaKIvy.
CpoiicTBa MOAH(DUKAITHOHHOM

U3MCHYHUBOCTH.

VYerHbilionpoc;
nabopaTopHaspabo
Ta;

29

Hacnencreennas, iy
FCHOTUIINYCCKAs, U3MCHYUBOCTbD.
KomOnHaTuBHAS HU3MEHUYUBOCTb.
Meiio3 U TOJIOBOM Tmpolecc —
OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTH. MyrauunoHHas
M3MEHUYUBOCTbD. Knaccugukarms
MyTalMi: TEHHBbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa W IPUYUHBI
MyTaruii. MyTareHHble  (aKTOPEHIL.
3aKOH TOMOJIOTMYECKHUX PSIOB B
HACJIeICTBEHHOW H3MeHuuBocTH H.
1. BaBunosa.

BresnepHasi HacneICTBEHHOCTh U
M3MECHYUBOCTbD.

MICEMEHHBIN
KOHTPOIIb, paboTa
IT0 TEKCTY
[yaeOHHKa




30

lenetnka  uvemoBeka.  KapuoTun
deTOBEKA. OcHOBHBIE METO/IbI
FEHETHKH YeJoBeKa:
reHEeaIornYECKH, OJIM3HEIIOBBIN,
U TOT€HETHUECKUH,
OMOXMMHYECKUH, MOJIEKYIISIPHO-
FEeHETUYECKUH. CoBpeMeHHOE
ompeneneHne TeHOTHIIA!
[TOJTHOT€HOMHOECEKBEHUPOBAHHE,
FCHOTHIIMPOBAHKWE, B TOM YHCIE C
ITOMOIIIBIO T P-ananm3a.
HaciencTBeHHbIe 3a00JcBaHUS
JeITOBEKA: TCHHBIC 00Je3HH, OOJIC3HU
c HaCJIEICTBEHHOMN
[peapacnoiIoKeHHOCTHIO,
XpPOMOCOMHBIE 0oe3Hu.
ComaTtndyeckue ©  TEHEpaTHBHEIC
MYyTaIUH. CTBOJIOBBIE KIIETKH.
[MpuatMnEl ~ 3m0poBOrOo  00pasa)
PKU3HH, JIUArHOCTHKU,)
MPOGUIAKTHKA u JIeYCHHS
TeHETUYECKNX Oosie3Her. Meanko-
[CHETHYECKOE  KOHCYJIHTHPOBAHHUE.
3HauYeHHUE METUITUHCKOW TCHETHKH B
MPeIOTBPALICHUN u JICYCHUH
FEHETUYCCKHX 3aboneBaHuid
geITOBeKa.

IIncemeHHBIN
KOHTPOJIb;
TIpaKTHIecKast
pabota

31.

Cenexkuus Kak Hayka W MpoIlecc.
3apoxeHue CEeJIeKLIUU u
IMTOMECTHKALUSL. Yuenue H. 1.
Basunosa 0 LIEHTpax|
MPOUCXOXKACHUSI ¥ MHOT000pa3us]
KyJIbTYPHBIX  pacTeHuid. ILleHTpbl
[IPOUCXOXKACHUS JIOMAIlHUX|
PKUBOTHBIX. COpT, HOpOJIa, IITAMM.

VYerHbliionpoc

32

CoBpeMeHHBIE METOJbl  CEJIEKIIUH.
MaccoBelid U MHAMBUIYaJbHBIN
OTOOpPBI B CENCKIMH PACTCHHU ¥
PKUBOTHBIX. OIllEHKa  9JKcTepbepa.
IBJIM3KOPOJICTBEHHOE  CKPEILMBAHUE
— wHOpmmuHT. Ywmcras JTUHWESL.
CkpemuyBaHue  YUCTBHIX  JIMHHMA.
Cerepo3uc, wid THOpWUAHAS CHIIA.
HeponcTBeHHOE  CKpeLlMBaHUE —
Ay TOPUIHHT. Otnanéunas
ruOpuam3anuss W e€  yCHexwu.
MckyccTBEHHBIN MyTareHe3 )31
[oJIy4eHue TIOJTUTIIIOUJIOB.
JoCTIKEHUST CeNeKIMM pPacTEeHUH,
PKUBOTHBIX U MUKPOOPTaHU3MOB.

MMCbMEHHBIH
KOHTPOJIb, paboTa
MO TEKCTY
[yaeOHHKa




33.

brorexHOMOT U Kak 0Tpacip
MpOU3BOACTBA. ['€HHAs HMHXKXEHEPUSL.
Orarnbl CcO3aHusl PEKOMOMHAHTHON
JIHK u TpaHCreHHBIX OpraHU3MOB.
Knerounas unxeHepusa. Kierounsie
KYJIBTYPBI. MHUKpPOKIOHAIBHOE
[Pa3MHOXEHHE pacTeHuil.
KnonupoBanue
BBEICOKOTIPOAYKTHBHBIX
CENTBCKOXO3SICTBEHHBIX OPTaHU3MOB.
Dxonoruyeckue u STHUYECKUE
mpobmembl. MO — TeHeTHYecKH
MOIU(UIIMPOBaHHBIE OPTaHU3MBI.

DKCKypCHSs

34

KontponbHast pabora Ne4 mo remam
««HaciencTBeHHOCTD M M3MEHYHBOCTH
opraHu3MoB», «CeneKnust OpraHu3MOB.

TecToBas
KOHTPOJIbHAS
[paboTa B AByX
BapHaHTax M3
BajlaHui pa3HbIX
BHIOB




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA «bBHOJIOI'USI»

11 KJIACC
1 4 B Hepmenro, Beero 34 4, | 4 — pe3epBHOE BpeMs

Ne
n/n

HaumenoBanue pa3iesioB u
TeM NPOrpamMmbl

KoanuecTBo yacoB

BCero| KOHTPOJILHbIE
paboTsl

NPaKTHYeCKHe
padoThI

Jlara
H3Y4YeHUs

Buasl 1eaTeIbHOCTH

DBOJIIOLIMOHHAS OHOJIOT S

9 1

2

04.09.2023-
27.10.2023

PackprIBaTh comepKaHHe TEPMUHOB H OHSTHH: SBOJIK
mepexoxHble GOPMBI, GIIIOreHETHIECKHE PSI/IBI, BUIBI-
PHIIEMUKH, BUBI-PEITUKTHI, 3aKOH 3apOIBIIIEBOTO CXO]
OMOTeHeTHUECKUH 3aKOH, TOMOJIOTUYHBIEC ¥ AHAIOTHYH
OpTaHbl, pyAUMEHTapHBIE OPTaHbl, AaTABU3MEL.
[MepeurcsiTh OCHOBHBIE 3TAIbl PA3BUTHS SBOJIIOLHOH!
[TCOPHH.

[XapakTepu30BaTh CBUCTEILCTBA YBOJIOLMH:
[aJCOHTONIOTHYECKHE, Onoreorpaduieckue, 3MOPHOIIC
CpPaBHUTENHFHO-aHATOMUYECKHE, MOJIEKYIIPHO-ONOXHN
[TpuBOANTE IPUMEPHI EPEXOAHBIX (GOPM OPraHN3MOB
(bHIIOreHeTHYECKHX PSIIOB.

[MpuBOANTE (GOPMYIHPOBKY 3aKOHOB OHOT€HETHIECKO!
3apOJBIIICBOTO CXOACTBA

BO3HUKHOBCHHUE U pa3BUTHE
PKU3HHU Ha 3emiie

06.11.2023
10.01.2024

PackpbIBaTh cosepaxaHue TEPMUHOB U IOHATUI: Kpeal
abnoreHes, BUTAJIN3M, HAaHCTIEPMHUsI, OHOII093, KOALEPE
POOHOHTHI, CHMOHOTEHE3.

IXapaKTepu30BaTh METOABI H3YUCHUS] HCTOPHIECKOTO I
3emiti.

[epedncnsaT OCHOBHBIC 3TAllbl XUMUYECKON M OHOJIOT
SBOJIIOIINH.

M3narate copepxaHue rurnoTe3 ¥ TCOpUil BOSHUKHOBE]
Ha 3emiie (KpeallmoHU3Ma, CaMOIIPOU3BOIBHOTO 3aPOK
(crioHTaHHOTO), MaHcepMuH, runote3sl PHK-Mupa).
OnuceiBaTh 3kcriepuMeHTs! C. Musnepa u

I". IOpu o moy9IeHno OpraHMYeCKUX BEIECTB U3
HEOPraHWIECKHUX IyTEM aOMOT€HHOTO CHHTE3a.

OpraHu3MBbl ¥ OKpYKaroIast
cpena

13.01.2024

PackpbIBaTh coslepaxaHue TEPMUHOB U TOHITUH: SKOJIC
MoJIeBbIe HAOIIOICHNUS, SKCIIEPUMEHTbI, MOHUTOPHHT
OKpY>Karolel cpesibl, MOJEIMPOBAHHUE, IKOTOTUUECKOX
MHPOBO33pEHHE.

[lepeuucnaTe 3aAa4u KOJIOTHH, €€ pa3esbl U CBSI3U C
HaYKaMH.

IXapaKTepn30BaTh METOABI 3KOJIOTHIECKHX HCCIIeI0BAl

COO6I.[I€CTB3. 1 OKOJIOTUYECCKHUE
ICUCTEMbI

11.03.2024

PackpbIBaTh comepxaHne TEPMUHOB M HOHSTHIHA: OHOIIC
bKOCHCTEMa, OMOTe0IeHO3, BUABI-TOMUHAHTBI, YKOJIOT]
HHIIA.

IXapakTepnu30BaTh OMOIIEHO3 (COOOIIECTBO), €TO BHIOB
POCTPAHCTBEHHYIO M TPOYUUECKYIO CTPYKTYPHI.
(OOBSACHATH POJIb KOMITOHEHTOB OHOIIEHO3a B IOIEPXK
CTPYKTYPHI M CYILIECTBOBAHHS Ha ONPeIeNIEHHO Teppy
OOBCHATH GHOJIOTMYECKHI CMBICH SIPYCHOCTH U JIMCTY
MO3aUKH.

CpaBHHMBaTh KOMITOHEHTHI OHOLIEHO30B, HX BHIOBYIO,
POCTPAHCTBEHHYIO M TPOYUUECKYIO CTPYKTYPBI, CBS3

OpraHusmMamMu

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34 |4




IHOYPOYHOE IIVTAHUPOBAHHUE

Ne
n/n

Temaypoka

KoanuecTBoyacos

BCEro

KOHTPOJIbHBIEP
a00ThI

NpaKTHYeCKHE
padoThI

IIpennoceuiku BO3HUKHOBCHUS DBOJIFOIIMOHHON TEOpHH.
OJBOMOIMOHHAs Teopuss u e€ Mecro B OWonorud. BrmsHue
SBOJTIOI[HOHHOM TCOPUH HA PA3BUTHE OHOJIOTUH U JAPYTUX HAYK.

0

0

CBHIETENBLCTBA DBOJIIOLMH. [1a1€0HTOIOTUYECKUE
[OCJIEIOBATENLHOCTh TOSBJIEHHS BHIOB B IAJICOHTOJIOIMYECKOMN
meTorcH, mepexoaHbie (OpMBL. BHOTeorpadudecKre: CXOACTBO H
pasiuyre GhayH U Gaop MaTEpPUKOB U OCTPOBOB.

DMOPHOIIOTHYECKHE: CXOCTBA M PA3JINUHst SMOPHOHOB Pa3HBIX

BHU0OB ITIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO—aHaTOMI/I‘IeCKI/Ie:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pyI[I/IMeHTapHLIe OpFaHbI, aTaBU3MBbI.
MoekyasipHO-OHOXUMHYECKHE: CXOICTBO MEXAHU3MOB
HACJICICTBEHHOCTH M OCHOBHBIX MeTabO0INYeCKUX MyTeH y Bcex
OpTaHU3MOB

OposronuoHHas Tteopus Y. JapsBuna. Ilpeanochuiku BO3HUKHOBEHMS]
napBUHM3MA. JIBWOKyIIHE CHIIBI 3BONIONMH BHIAOB 1O JlapBUHY
(M30BITOYHOE  Pa3MHOXKEHHE TPH  OTPAaHMYEHHOCTH  PECypCOB,
HEolpenei€éHHass ~ M3MEHYHBOCTh, OOpr0a 3a  CyIIEeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3soronnu (CTD) 1 € 0OCHOBHBIE TOJI0KEHUS.

Muxkpossomonys. [lonysnns kak eAUnHUIA BUAA U SBOIONNH.
JlBrxyme cuibl  (akTopsl) OBONIONMHM BHJIOB B  HPHUPOJIE.
MyTanuoHHBIII  TpollecC W KOMOWHATHBHAas  W3MEHYHBOCTE.
[MomysMoHHbIEe BOJHBI U Apeiid reHoB. M3omsaums 1 Murparms.




[EcTecTBeHHBIH oTbop —

5. YerHbiiionpoc;
HATIPABJISIONUA (aKTOP IBOJIFOIUH. T —
DopMEI €cTECTBEHHOTO 0TOOpA.
KOHTPOJIb
6. [MpucnocoOieHHOCTD OpraHu3MOB VerHbrit onpoc,
KaK pe3yJbTaT 3BOJOLUU. [Ipumepsl
[IPUCIIOCOOJICHUI Yy  OpPraHH3MOB. naboparopHas pabora
IApoMOp(]O3BI M HAMOATATITAIIHH.

7. Bun u BugoobpaszoBanme. Kpurepun VeTHBIit onpoc,

BHJA. OcHOBHBIE (dhopmbl naBopartopras pabora
BH1000pa30BaHus: Teorpaduyeckoe,
PKOJIOIMYECKOE.

8 MakposBomtonusi. Dopmp] IHCHMEHHBI
PBOJIIOLNHN: ¢dureTmuecKas, KOHTPOIb
IMUBEpTreHTHAs, KOHBEpreHTHasl,
napaiesbHasl. HeobpatumocTs|
PBOJIIOLIMH.

IIpoucxoxnenue oT|
HECHEUAIN3UPOBAHHBIX  MPEIKOB.
IIporpeccupyromas CrenualIn3anus.
IAlanTUBHAS paguaLusl.

9 KonTponbHas padora Nel mo teme TecToBas
(«DBOIIOLMOHHAS OHOJIOTHSI KOHTpOJIbHasi paGoTa B

IByX BapuaHTax U3
BajlaHui pa3HbIX
BUJIOB.

10. ﬂOHay‘IHBIC MPEIACTABICHUS O VY CTHBIN 0Ipoc;

3aporKIeHUH *Ku3HU. HayuHble
TUIOTE3bl BOSHUKHOBEHHUS YKU3HH
Ha 3emiie: abHoreHes u
naHcnepmus. XuMudyeckast
IBOJIOIHUS. AOHOTEHHBIN CHHTE3
OpPTaHUYECKHX BEUIECTB U3
HEOPTraHUYECKHUX.
DKCIEepUMEHTAIILHOE
MOJTBEPKACHUE XUMHIECKON
sBositoluH. HauanbHele sTarisl
OHOJIOTMIECKON IBOITIOIHH.
I'unote3a PHK-mupa.
dopmupoBaHue MEOPaHHBIX
CTPYKTYpP Y BO3HUKHOBEHHE
MIPOTOKJIETKH. [IepBbie KIETKH U UX
sBostonus. GopmMHUpoBaHue
OCHOBHBIX I'PYIIIT 5KUBBIX
OpraHU3MOB

MUCbMEHHBIA
KOHTPOJIb




PasBuTHE KU3HU HA 3eMJIe TI0 3paM H

11. > 9 'YcTHBIH ompoc
nepuomam. Karapxei. Apxelickas H
porepo3oiickas opbl. [laneozoiickas
bpa u e€ Tepuonmbl: KeMOPUHCKHIA,
OpIOBUKCKU, CUITYPHUMCKUH,
ITIeBOHCKUH, KaMEHHOYTOJIbHBIH,
[IEpMCKUH.
12. Me3o3onci<as[ apau u eé flepnom)l. VeTHbii onpoc;
TPUACOBBI, FOPCKHI, MEIIOBOH. .
N . i MUCHbMEHHBIH
KaifHo3olickass spa ¥ €€ Tepuoabl:
N . KOHTPOJIb,
MajeoreHOBEIH, HEOTCHOBBIH,
. npaKkTU4ecKas padoTa
AHTPOIIOTEHOBBIH.
XapakTepucTuka KJIMMara u
TEOJIOTUIECKUX TIPOIIECCOB.
OcHOBHBIE JTarbl SBOJTIOIUH
[PACTUTEIILHOTO M YKMBOTHOTO MHpA.
ApoMopdO3Bl Yy  pacTeHHH W
PKUBOTHBIX. [lOsSBICHUE, paciBeT U
BEIMHPaHHE TPy JKUBBIX
OpTaHNU3MOB.
13 CructemMa OpraHHYECKOTO0 MHpa Kak DKCKYpCHS
oTpaxeHue dBoMOIMH. (OCHOBHBIE
CHCTEMaTHYCCKHE TPYIIITBI
OpraHN3MOB.
(OBOTIOIMS YeJIOBEKa. AHTPOIOJIOTHS]
14 1 P z Pabora c
Kak Hayka. Pa3BuTHE npeacTaBieHUN
pa3InIHBIMH
o MIPOUCXOXKIACHUN YyeJoBeKa.
MeTonbl W3ydeHHS aHTPOIIOTEHE3a. MCTOIHIKAMH
CxoAcTBa M pasivyMsi YelOBEKa U MH(pOpMALH (TEKCT
PKHBOTHBIX. CucremMaTH4ecKoe y4ebHoro nocobusl,
[TOJIOKCHHE YEITOBEKA. HAyIHO-TIOMYJISIpHAS
JIUTEeparypa,
OHMOJIOTUIECKHE
CIIOBapH H
CIPABOYHHKH
KOMIIBIOTEpHBIE 0a3bl
JIAHHBIX, B
Wurepuere), aHamus
uHdopmauu
Pa3INYHBIX BUIOB H
(hopM mpencTaBICHUS.
15 JIBrxymue CUJIBL (daxTopsl) VeTHbIi 0mpoc;
aHTpOTIOTEHEe3a. HacnencrBennas N
N MUCHhMEHHBIH
M3MEHYHBOCTh M  €CTECTBEHHBIN
N KOHTPOJIb
oTOOp. OO0uecTBeHHBII obpa3 P

PKM3HH, N3TOTOBJIICHHE OPYIUH Tpy.a,
MBIIIUIEHHUE, PEYb.




(OCHOBHEIE CcTaguunu n BCTBH

16. VerHbIHoIpoc;
PBOJTIOIIH YeJIoBeKa: B —
@BCTpanonuTeku, YenoBeK yMembli, KOHTPOITH
UenoBex mpsMoxondmuid, Yenosex
HEeaHJepTalbCKUi, Yenosek
pasyMHbIH. Haxonku umckomaeMbIx
OCTaTKOB, BpEMs CYIIECTBOBAHUS,
007acTh pacrpoCTpaHeHHs, OOBEM
[OJIOBHOTO MO3ra, 00pa3 >KW3HH,
opymusi.

17 Uenoseueckne pacbl. OCHOBHBIE PaBoTa ¢
Oompmme  pacel:  €BPOIICOHIHAS
(eBpasmiickas), HETPO-| PASTHHBIMIT
aBcTpajongHas  (PKBaTOpHaJbHAas), MCTOUHHKAMH
MOHTOJIOM/THAS (a3zuaTcKo- HH}OpMAIH
AMEpUKaHCKas). YepTsl (Texcr yuebHOro
MPUCTIOCOOICHHOCTH mocoOus1, HayYHO-
MpeCTaBUTEIICH YEIOBEUECKUX Pac K HOMyJIsIpHAs
YCIIOBUSM CYIIECTBOBAHUSI. UTepaTypa,
EnnHCTBO YEeIIOBEUECKIX pac. T —,
Kputnka pacusma. CHOBAPH H

CIPaBOYHHUKH
KOMIBIOTEPHEIE
0a3sl JaHHBIX, B
HuTepHerte),
aHaIu3
uHbopmMauu
pa3uyYHBIX BUJIOB
u Gopm
HpeCTaBICHUS.

18 KontponpHast pabora Ne2 mo Teme| TecToBas
(«BO3HUKHOBEHHE U Pa3sBUTHUEC XHU3HU HA| KOHTpOHBHa;I
Bemie».

paboTta B IByX
BapHaHTax U3
3aJlaHAN Pa3HBIX
BHJIOB.

19 OKojiorusi Kak Hayka. 3aJaud U VeTHBIHOMPOC;
[pa3aemnsl 9KOJIOTHH. MeTOHfI S —
HKOJIOTMYECKUX HCCIICTOBAHMIA.

JKOIIOTHIecKoe MHPOBO33PEHHUE KOHTPOJIb

COBPEMEHHOTO YEJIOBEKa.

Cpenbl  OOWTaHUS ~ OPraHU3MOB:
BOJIHAS, HA3eMHO-BO3IyIITHAS,
[TOYBEHHASI, BHYTPUOPTaHU3MEHHAS.




DKOJIOTHYECKHE (hakTopsl.

20 VYcrHbiit onpoc,
Knaccudukanus 3KOJIOTMYECKHX nTabopaTopHast
(hakTOpOB: abuoTHyeckue,

OMOTHYECKHE W AHTPOIOTCHHBIE. padota
JlelicTBHE JKOJIOTMYECKUX (HaKTOpOB
Ha OpraHU3MBL.
AlGnoTmueckue (aKTOpHI: CBET,
remMIeparypa, BJIAYKHOCTb.
Dotomnepruomusm. [Ipucmocobnenuns
OpraHu3MoB K JIEUCTBUIO
AOMOTHYCCKUX (bakTOpOB.
bronoruueckue puTMBI.

21 Buotnueckue  axTopsl. 5 BI/I,Z[\I’)I VeTHBI onpoc,

ONOTHYECKUX B3aMMOJIEHCTBHI: n1abopaTopHast
KOHKYpPEHIINS, XHITHUYECTBO,
cum6Ouo03 u ero Qopmsl. [1apaznTusm, padota
KOOIepawus, MYTyaln3M,
KOMMEHCAINU3M (KBapTHPAHCTBO,
HaXJICOHUYECTBO). AMeHcanusM,
HeiTpanu3M. 3HadeHHe ONOTHIECKUX|
B3aMOACHCTBUI s
CYIIECTBOBaHMS  OpPIaHW3MOB B
MPUPOTHBIX COOOIIECTBAX.

29 OKOJIOTHYECKUE XaAPAKTEPUCTHKH] VeTHBiionpoc;
momyssiiui. OCHOBHBIE TOKa3aTeln pakTHIeCKas
MOTTYJISIIH: YHCIIEHHOCTB, pacora
[IOTHOCTB, POXKIaeMOCTh,

CMEpTHOCTb, TNPHUPOCT, MUTPALUSL.
JIMHaMHKa YHCICHHOCTH HOMYIISALUH
1 e€ perymisanusl.

23 KoHTponbHast pabota Ne3 TecTopast

«Opraausmsl u OKpY’Karomiast OHTpOIbHAS

cpenay.

[paboTa B IByX
BapUaHTax M3
BaJlaHui pa3HbIX
BUJIOB.




Coo01iecTBO OpraHu3MOB —

24 Pabota ¢
ouorieHo3. CTpyKTypsl OHOIIEHO3a!
Pa3IHYHBIMU
BHUIOBAS, MPOCTPAHCTBEHHAs,
rpoduueckas (mumeBas). Buapl- MCTOYHNKAMH
imoMuHaHThl. CBA3M B GUOLICHO3E. uHbOpMaIH
(TexcT yueOHOTO
mocodus1, HayIHO-
TIOTTYIISIpHAS
JauTeparypa,
OHOJIOTHYECKHE
CJIOBapH H
CIIPAaBOYHHKH
KOMITBIOTCPHBIC
0a3sl JaHHBIX, B
WuTepnere),
aHan3
vHpOpMaN
Pa3IAYIHBIX BUIOB
u popm
TpEe/ICTABJICHUS.
JabopaTopHast
pabota
25 DKonoruyeckue CUCTEMBI VCTHBIHOMPOC;
(9KOCHUCTEMBI). [Monsitue 00 N
MMMCHMEHHBIN
PKOCHCTEME u OmoreorieHo3e.
KOHTPOJIb
(DyHKL[I/IOHaJ'H)HI)Ie KOMITOHCHTHI
KOCHCTEMEI: TIPOAYICHTHL,
KOHCYMCHTHI, PSIYIICHTHL.
26 KpyroBopoT BemeCTB M  IOTOK| PaGorTa 1o TekcTy
HEpPTUU B 9KOCHCTEME.
lyueOHuKa
Tpoduueckre (mMIIEBBIE) YPOBHH
DKOCUCTEMBI. HI/II_[ICBBIC ICIIu U CETH.
(OCHOBHBIE TTOKA3aTEIN 3KOCUCTEMBI:
oromacca, MPOAYKITHSL.
DKONIOTHYEeCKHEe TTUPaMUJIBL:
MTPOIYKITUH, YUCIICHHOCTH,
OHOMACCHI.
27 (CBOICTBA 9KOCHUCTEM: YCTOMYUBOCTH, VCTHBIHOMPOC;
caMOpeTyJISIHs a3BHTHE. .
PEryIALIA, P MUCbMEHHBI
Cykueccus.
KOHTPOJIb
[Ipupoxnusie DKOCHUCTEMBI.
DKOCUCTEMBI 03¢Ep u pex.
Dxocucrema XBOIHOTO WA

HIUPOKOJIMCTBEHHOI'O JIeCa.




28

AHTPOTIOT€HHBIE 9KOCHCTEMBI.
IATPOIKOCHCTEMBI.
'YpboskocucreMbl. bruonorudeckoe u
X03sTHICTBEHHOE 3HA4YEHHE
ArpOAKOCHCTEM M yPOOIKOCUCTEM.
Bropaznoobpasne kax (akrop,
YCTOMYHMBOCTHU OKOCHCTEM.
CoxpaneHune OHMOJIOTHIECKOTO
[pa3HO0Opa3ms Ha 3emire.

IPaboTa 1Mo Tekcty
[yaeOHHKA

29

Yuenue B.M. Bepnagckoro o
ouochepe. I'panmier, cocTaB #
cTpykTypa  Omocgepsl. Kusoe
BEILIECTBO u ero G yHKIHN.
OcoberHOCTH o6mocdepsr KaK|
rno6aapHON 9KOCUCTEMBI.
J/luHaMU4YecKoe  paBHOBECHE  H
oOpatHas cBsi3b B OHocdepe.

YceTHbll 01poc;
MMMCbMEHHBIN
KOHTPOJIb

30

KpyroBopotst BEILECTB U

OUOTCOXUMUYECKUE LHKJTBI
PIEMEHTOB (yrnepona, azoTa).
3oHaNBEHOCTE OMOC(epbl. OCHOBHEIC
OMOMBI CYIIIH.
UenoBeuectBo B Ouochepe 3emin.
IAHTPOIIOTGHHBIC ~ W3MCHEHUs B
ouochepe. I'mobanbHbIE
PKOJIOTHUECKUE MPOOIIEMBI.

VYerHbliionpoc

31

CocyliecTBOBaHHE ~ HPUPOABI U
eIOBEYECTRA. CoxpaneHue
Ouopa3sHOOOpa3ust ~ KaKk  OCHOBA|
ycroitunBoctn Omocdeprl. OcHOBA
[PAILIOHAJILHOTO yIpaBJIeHUs
OPUPOAHBIMUA ~ pecypcaMd M HX
MCIIONB30BaHHE. Hocrikenus
OMOJIOTHH U OXpaHa MPHUPOIHL.

MICHEMECHHBIN
KOHTpOIIb, paboTa
IT0 TEKCTY
[yaeOHMKa

32

KontponpHas padora Ne 4 mo Teme
«CoobrecTBa u JKOJIOTUYECKUE
ICHCTCMbI

TecToBas
KOHTPOJIbHAs paboTa
B IBYX BapHaHTax U3
BaJaHUi pa3HBIX
BUIOB.

33-
34,

Pe3sepBHOe BpeMs




Y4eOHo-MeTOAUYECKOE U MATEPHATbHO-TEXHMYECKOoe o0ecreyeHue

Oﬁpa3OBaTeJILHOI‘O Ipouecca

JlutepaTypa u yueOHO-MeTOANYECKHE MOCOOUSA

1. Yue6nukB.B. [1aceunuk, A.A. Kamenckuii, A.M. Pyouos, I'.I". IlIsenos, 3.I'. ["'anoHtok
buonorus 10 kmacc yueb. s 001meo0pa3oBaTebHBIX OpraHU3aIlHii: 0a30BbIi YPOBEHB.-M.:
[Ipocsemenue, 2020.

2. YuebnukB.B. [1aceunuk, A.A. Kamenckuii, A.M. Pyouos, I'.I". [lIsenos, 3.I'. ['anontok
buomnorus 11 xnacc yue6. s o0meodpa3oBaTelbHBIX OpraHU3aluii: 0a30BbId YPOBEHb.-M.:
IIpoceenienue, 2021.

JlononHuTEeNbHAS IUTEPATYPA IS YUUTEIIS:

1) baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus: bonbIoi cripaBOYHUK JTst
IIKOJIBHUKOB ¥ noctynaromux B BY3s1. M. [lpoda, 2021;

2) boaraposa U.B. Coopuuk 3ama4 mo O6mieit ouonoruu st nocrynaromux B BY3e1. M.: «OHukc
21 Bex» «Mup u obpazoBanue», 2019;

3) Kosznosa T.A., Kymuenko B.C. buosnorus B Tabnumax 6-11 knaccer: CnpaBodnoe nocodue. M.:
Hpoda, 2021;

4) Jlepuep I'.1. O6mas 6uonorus. [loypounsie Tectsl u 3ananus. M.: «AxkBapuym», 2021;

5) [lumenoB A.B., [lumenosa W.H. buonorus. Jlunaktuueckue matepuanisl K pazaeny «O0rmmas
ounonorus». M.: «M3pareasctBo HI] DHAC», 2020;

PaGouas mporpamma He UCKIIIOUAET BO3MOXKHOCTH MCIIOJB30BAHUS IPYTOH JINTEPATyphl B paMKax
TpeboBanuii 'ocyaapcTBEHHOTO CTaHapTa IO OMOJIOTHU:

» Jlaboparopusiit npaktukyM. buonorus 6-11 kiacc (yueOHOe 37IEKTPOHHOE U3/IaHuE),
PecnyOnukanckuii MynbTuMeaua uesntp, 2020

* InTepHeT-pecypebl

Anpeca caittoB B UHTEPHETE:

http://bio.1september,ru — razera «buosorus» - npunoxenue K «1 ceHTIOops»
www.bio.nature.ru — Hay4yHble HOBOCTH OHUOJIOTUH

www.edios.ru — DHI0C — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUs

www.km.ru/education - yueOHble MaTepHalibl U ciaoBapu Ha caiite «Kupumt u Medoauii»
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