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HOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3zpaboTke mporpaMmbl MO OHOJIOTMU TEOPETHUECKYID OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTHA  TIENICH, COJEp)KaHUs, pPE3yAbTaTOB OOydYeHUS W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, TIOJIOXKEHUS 00 OOIIUX IEIAX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmrero oopazoBanusi B Poccutickoit denepariim, a Takke MOT0KEHHS O CrierupuKe
Owonornu, €€ 3HAYCHWW B TIO3HAHWM JKUBOW MPUPOILI U 0OOECIeueHUU
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu MaéT MpeICTaBICHUE O METAX, 00 O0IIeH cTpaTeruu
00y4eHUs, BOCIUTAHUS U Pa3BUTHSI 00yUaIOIINXCsI CPEACTBAMH YUeOHOT0 IIpeAMeTa
«buonorusy, onpenenser o0g3aTENbHOE MPEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpeneseHue Mo pasjiesiaM M TeMaM, PEKOMEHAYEMYIO MOCIeI0BaTEIbHOCTD
U3Y4YCHHS YIeOHOTO MaTepraja ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBA3E€H, JIOTUKM 00pa30BaTENbHOIO TMPOLECCa, BO3PACTHBIX OCOOEHHOCTEHN
00y4Jarommxcs.

B nporpamme o 61010Tuu TakKe YUUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM W TPEAMETHBIM pe3yibTaTaM oOOy4YeHus B
dbopmupoBaHuU OCHOBHBIX BHUJIOB y4eOHO-TI03HaBaTeIbLHON
JeSATeTbHOCTU/YUYE€OHBIX JEHCTBUI OOYy4YarolIuXCsi MO OCBOEHHUIO COAEpIKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
OPUHIMIT TIPEEMCTBEHHOCTH B HU3Y4YE€HUM Ouoyioruu, Osiarogapss yeMy B Hel
NPOCMaTPUBAETCA HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMUpOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, EHHOCTHBIX
OpUEHTAIM{ JTUYHOCTH, SKOJOTHUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0pasze KU3HM U OEpexKHBIM OTHOIICHUEM K OKpYKalolllel NpUpOJHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIEeOMOIOTMUYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHUM JKMBBIX CUCTEM PA3HOI0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YAEICHO BHUMAHHE HUCMOJb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4Hclie: NMPO(UIAKTUKU HACIEJCTBEHHBIX 3a00JI€BaHMUI YETOBEKa, MEIHUKO-
TeHETHYECKOT0 KOHCYIbTUPOBaHMSI, 000CHOBAHUS IKOJIOTMUECKH IIETIeCO00Pa3HOTO
MOBEICHUS B OKPY>KAIOIIEH MPUPOTHON CpEeAe, aHAIM3a BIUSHUS XO3SMCTBEHHOU
NeSTeTbHOCTU YeJIOBEKa Ha COCTOSIHUE MPUPOJAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenne BHUMaHMS K TPUKIATHON HANPaBJICHHOCTH Y4eOHOro mpeamera
«buonorus» MpoANKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUS YCIIOBUM JIJISl pEIICHUS



OJTHOM M3 aKTyaJIbHbIX 3aJlay IIKOJBHOTO OMOJIOrHYEeCKOro oOpa3oBaHusi, KOTOpas
npenmnonaraeT GoOpMUPOBaHUE Yy OOYYAIOMIMXCS CIIOCOOHOCTU aJanTHUPOBATHCS K
U3MEHEHUSIM IMHaMUYHO Pa3BUBAIOILEr0Cs COBPEMEHHOI O MHpa.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecTo. OHa oOecrieunBaer (opMUpOBaHUE y OOYUYAIOIIMXCA MPEACTABIECHUN O
HAyYHOW KapTHUHE MHpA, paclIupsieT U 0000LIaeT 3HAHUS O XUBOW Ipupoje, eé
OTIIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OPTaHM3AIlMd W JBOJIOIUHU, CO3TAET
yCIOBUSL  JUIsi:  TIO3HAHWSI  3aKOHOB  JKMBOM  MpUpOAbI, (GOPMUPOBAHUS
(yHKIMOHAIBHOW T'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KHU3HHU, S9KOJIOTMYECKOT 0 MBIIIJIEHUS], LIEHHOCTHOTO OTHOLIEHUS K KUBOHU MpHUpoJie
Y YEJIOBEKY.

bonbiioe 3HaueHne OUOIOTUs UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecreynuBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEIUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYyJIbTYpbI, CIHOCOOCTBYET HMHTErpali OHWOJIOTMYECKUX 3HAHUHU C
NPEICTaBICHUAMHU U3 IPYTUX YUeOHbIX TPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. HazBaHHbIe TOJNIOKEHUS O MpeAHA3HAYCHUU Y4eOHOro MpeaMera
«buonorus» cocTaBWIM OCHOBY JMJIA ONpENEIEHUs NOAXON0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUsA, MPEACTaBICHHOrO B Iporpamme Io
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buonorusi» Ha 06a30BOM YpOBHE
OCYLIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPa3HOrO0 MOAXO0/a, B COOTBETCTBUHM C
KOTOPBIM OOy4Yaromfecs: JOHKHBI OCBOUTHh 3HAHUS M YMEHHs, 3HAYUMbIC TS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, OMNPEICISIONINE aJ[eKBaTHOE IMOBEJACHHE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTenbHOCTH. Oco0oe MecTo B ATOM CHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEpPKaHMsl, KOTOPbIE CIY>KAaT OCHOBOM Il (popMUpOBaHUS
NpPE/CTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yYMaHU3AIUU
OMOJIOrNYECKOro 00pa3oOBaHHs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOI'O 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpPTraHU3alNU U
3BOJIIOLMHU. B COOTBETCTBHH C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BbIJICJIEHBI CIEAYIOIINE CoAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTojbl
Hay4yHOTO To3HaHuUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Oouonornueckas cucreMa», «CucreMa M MHOrooOpa3he OpPraHuYecKOro MHUpay,
«IBOIOIUS KUBON NPUPOJIBI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.



Henp wm3ydenus: ydyeOHoro mnpeamera «buosorusi» Ha 06a30BOM YypOBHE —
OBJQJICHUE  OOYYaIOIUMHUCS 3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHM3alldd > KUBBIX CHCTEM pa3HOTO paHra © MPUOOpETCHHUE YMEHHUH
UCIIOJIb30BaTh ATH 3HAHWUS MJI TPAMOTHBIX NEWCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOH TIPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTwkenue 1enu u3ydeHus ydeOHoro npeaMera «buosjorus» Ha 6a30BoM
ypOBHE 00€eCIIeUrBaeTCs PEIICHUEM CIICIYIONIMNX 3a1a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMBbI 3HAHUH O OHMOJOTHYECKUX TEOPHSIX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBWIaX, CIY)KAIlHX OCHOBOU
U1 (DOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
MeToAaX HayYHOI'0 TO3HAHMS, CTPOCHHH, MHOTOOOPAa3ud U OCOOSHHOCTSX JKHUBBIX
CUCTEM PA3HOTO YPOBHS OPTaHHW3AIIUH, BBIAAIONTUXCS OTKPHITUSIX W COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0Oy4aromMXcsl IMO3HABATEIbHBIX, HHTCIUICKTYyaIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANMM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISO0B, WIACH M TIOAXOJOB K H3YYEHUIO JKUBBIX CHCTEM
pa3HOro YpOBHSI OpraHU3aIluu;

CTAHOBJIGHHE Yy OOydJarommxcs oOmer KyabTypbl, (QYHKIIHMOHAIBLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHHS OKPYKAIOIIETO
MUpPa KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHUH U OIBITA, MOTYYEHHBIX TIPH U3YICHUU
OHOJIOTHH;

dbopmupoBaHrue y OOydYarOIIMXCS YMEHHH WILIIOCTPHPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUECKOW JCATENHHOCTH YEIOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOIOTHI;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TTO3HAHHMS YEJIIOBEKOM >KHBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOT0 OTHOIIEHHUS K HEH, COOTIOICHHUS dTHICCKUX
HOPM TIpH TIPOBEICHNN OMOJIOTMYECKUX UCCIICTOBAHMIM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUN JUISI TIOBBIIIICHUS YPOBHS
AKOJIOTUUECKOHN KYIbTYPHI, Il (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM XKU3HU TS
OIICHKH TTOCJIC/ICTBHIA CBOCH JESITEIBHOCTH 10 OTHOIIEHUIO K OKPYXKAIOIICH cpere,
COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHWE M COOJIIOJCHUE Mep NPOPUIAKTUKU
3a00J1eBaHHI.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISICTCS O0S3aTEIbHBIM yUEOHBIM TMPEAMETOM, BXOMISIIAM B
coCTaB MpeaMeTHoN 00s1acTi «EcTecTBEeHHO-HAayYHBIE TPEIMETHI.

Jlyist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kinacce — 34 yaca
(1 gac B Hemeno).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Posnp 6uonorun B popmMupoBaHuH COBPEMEHHON HAYYHON KapTUHBI Mupa. Cuctema
OMOJOTUYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKHUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIbI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreo1eHOTHYECKUi), OnocepHbIil.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MAKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMA BOABI W MHUHEpaJbHBIX BellecTB B KieTke. [lommepxkanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TepBUYHAS, BTOPUYHAs, TpPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depMeHTHI — Onosioruueckue kartanuzatopbl. CTpoeHue ¢hepMeHTa: aKTUBHBIM
HneHTp, cyocrpatHas crneuupuuyHoctb. Kodepmentsl. Buramunbl. Otanyus
(bepMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYraeBoabl: MOHOCaxapuibl (TII0K03a, pru003a U 1Ie30KCUPU003a), TUcaxapuibl
(caxaposa, JlakTo3a) U TOJNMCaxXapuabl (Kpaxmaj, TJUKOreH, E/UI0I103a).
buonoruueckre GyHKIMH YTIIEBOIOB.

Jlumuael:  Tpuraunepunabl, Qochomunuasl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIUJIOB KaK HICTOUHUKOB YHEPTUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KuCIOT. Ctpoenne u ¢pyHknuu JJHK. Ctpoenune n pynkiuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIMH.

[utonorus — Hayka o kierke. KiierouHas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak mienoctHas xuBasi cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekyinbl JIHK kak reHernmueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcCOOEHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIC OTJIMYHUSA PACTUTEIBHOW, XWUBOTHOM U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [1onyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHIPWH, IUIACTHUJIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKU. OYHKIIMY OPraHOUIO0B KJIETKH. BKimroueHusl.

SAnpo — perynsaropHblii 1IeHTp KieTku. CTpoeHue sapa: siaepHas o00JIoUKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Jnarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJTbl BOJIbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CTpoeHHE 3YKApPUOTUYECKON KIIETKW», «CTpOEHHE KUBOTHOM KIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE I IPOBEICHUS
HAOJIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpONpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIIIa3bl UM KaTalas3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENapaTax M HX
OIICaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BeIlIecTB, WM MeTa0oIu3M. AcCUMIIAIUS (TUTACTUYECKU 0OMEH) |
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHbid. Poib ¢pepmMeHTOB B
oOMEeHe BEIECTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOoCcHHTe3. XEeMOCHUHTE3UpYIolue OaKkTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYJINPOBAHUE YHEPTUU B KJIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bpoxenue u ero Buabsl. KucimopogHoe OKHCICHHE, WU KIETOYHOE JbIXaHHUE.
OxucnutenpHoe GochopmtrupoBanue. DPGHEeKTUBHOCTh IHEPreTUUECKOro 0OMeHa.

Peaknmm wmatpuuHoro cuHre3a. [eHermueckas wHbpopmarus u JIHK.
Peanuzauust reHetudeckoil MH@opManuMu B KIETKE. ['€eHEeTHYecKWid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl Tpancisiuuu. KoaupoBanue amuHOkucior. Pomb pubocom B
OounocuHTese Oenka.

Hekinerounsie popMsbl ku3HU — BUpychl. ctopust otkpeitust Bupycos (/1. 1.
NBanosckuit). OCOOCHHOCTH CTPOCHHMS M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura denoeka (BUY) — BozOymaurens CITM/]a.



OOpaTHass ~ TpaHCKpUIIUs, peBepraza W uHTerpasa. lIpoduiaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«OHepreTudeckuii oOMen», «Xioporacty, «Porocunte3», «Ctpoenue JJHK»,
«CtpoeHre U PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTudecKkud Kom,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M1 MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JIumionaHsli M TAlUIOWJHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpraHU3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHNe, BETETAaTUBHOE pa3MHOKeHUe. VMIcKyccTBeHHOE KIOHMpPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTJINYUS OT OECIIONIO0rO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mpoliecc 0Opa3oBaHUsA TIOJNOBBIX KJIETOK Y IKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA U SUYHUKUA. OOpa3oBaHME W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pasButue pacrenuili. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuel u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY», «JIBOiTHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknnes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYecKne padoThl:

JlaboparopHass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHs MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3agaum reHeTnku. ictopus pa3BuTHs reHETUKU. POk uTosoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKUW. MeToAsl TEeHETHKU (TUOpPUII0IOTUYECKUH,
[IUTOTEHETUYECKUMA, MOJICKYJISIpHO-TeHeTHUeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokosnenus. [IpaBuino noMuHUpOBaHMs. 3aKOH pacIleryIeHus Tpu3HakoB. ['unoresa
YUCTOTHI raMeT. [1omHOEe 1 HenmoJIHOEe TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHue aHATM3UPYIOLIET0 CKPEIIMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnienHoe HacnegoBaHue npu3HakoB. Padora T. Moprana no cuemnjieHHOMy
HACJIEOBaHUIO F'eHOB. HapyllieHne clerieHusl TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHs HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpENeSICHUE ToJia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOJIU(PUKAIMOHHON U3MEHUMBOCTU. BapualioHHbIN psii M BapuallMOHHAs KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, wid TreHOTUIIUYECKas, W3MEHUYMBOCTh. KoMOuWHaTHUBHAs
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIS,
XPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpuYnHbl MyTauuil. MytareHHsie (hakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAAOB B HaclieACcTBEHHON n3menunBoctu H. 1. BaBuiosa.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETUKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeJIETICHUE reHOTHIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIbIO
[II1P-amamm3a. HacneacTtBennele 3a0o0jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEapacioioKEHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuWHIMMBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabnuipl U cxembl: «KMOHOTHUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT CHETHYEeCKast
OCHOBAa», «3aKOH pacUIEIICHUS U €r0 HUTOr€HETUYECKasi OCHOBAY, «3aKOH YHCTOTBI
ramery, «/lurubpuanoe ckpemuBanuey, «l{urosornyeckne 0OCHOBBI TUTUOPUIHOTO
CKpeIIUBaHuA», «Meno3y, «B3anmoaencTBre ajuienbHbIX T€HOBY, «['eHeTnueckue
KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKa», «l'e€HeTnka momnay», «3aKOHOMEPHOCTH
HACJIEOBaHUsA, CUEIUIEHHOTO ¢ MoJIoM», «KapuoTumbl 4enoBeka M >KUBOTHBIX»,
«Buasl m3meHunBOCTHY, «MoaudukanmonHas M3MEHYHUBOCThY», «HacnemoBanwme
pesyc-(akropay, «['eHeTuka rpyni KpoBu», «MyTanmoHHast K3BMEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmiMKkanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe nmomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT ¥ MUKpoTpemnapaTt «/[po3oduna» (Hopma, myTammu (GOpMbI
KpPBUIBEB U OKPACKH Tena), repoapuii «I opox mOCEBHOM.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaGoparopHasi padora Ne 5. «M3yueHue pe3ynbTaToOB MOHOTMOPUIHOTO H
JTUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIIbI HAa TOTOBBIX MUKPOIPEnapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yyeHne MoaudUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE U aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuysi Kak Hayka M IpoLecc. 3apOXKACHUE CENEKIUU U JTOMECTUKALMSL.
VYyenue H. U. BaBuiioBa o eHTpax MpoUCXOXKASHUS 1 MHOTOOOpa3us KyJIbTYPHBIX
pactenunii. LIeHTpbl NpOUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJIeKIIMM pPacTeHHM W >KUBOTHBIX. OIleHKa JKCTephepa. bIM3KOpOACTBEHHOE
ckpeuuBanue — uWHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YUCTHIX JIMHUU.
I'erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycnexu. IckyccTBEeHHBIM MyTareHes u rnoy4yeHue
NOJINIUIOUIOB. JIOCTMKEHUS CENEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak oOTpacib NPOWU3BOACTBA. ['€HHas WMH)KEHEpHs. ITallbl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KioHnpoBanue BBICOKONPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPTraHU3MOB.

DKojoruyeckue W 3Tudyeckue  npobmemsl. MO  —  reHeruyecku
MO (UIIPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

IToprpers: H. M. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuupl u cxembl: kKapra «LleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopo/ibl TOMalIHUX XKUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHUpOBaHue», «KOHCTpynupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOA0B M KOPHEIIOMO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie U npakTU4YecKue padorThli:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJEKUUU PACTEHHH H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,



COPTOMCIIBITATENbHBIA ~ y4aCTOK, B TEIUIMYHOE  XO3SHCTBO, J1aDOpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIOLIUOHHAS OHOJIOT U,

[Ipeanocbulkn BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OuWonornu. BiusiHue SBONIOIMOHHON TEOpUH Ha pa3BHUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerenscTtBa dBoMOIMU. [laleoHTOIOTMYECKHE: TOCIIEI0BATEIBLHOCTD
HOSIBJIEHUS BUJOB B MaJ€OHTOJIOIMYECKON JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpaduueckue: cxonctso u paznuune ¢payH u (HIop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3IMuUsg SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIE,
pPYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTeH y BCex
OpraHU3MOB.

OpomtononHas Tteopuss Y. JlapBuna. IlpeanochbUikd BO3HUKHOBEHHS
JapBUHU3MA. JIBWXKylMe CHJIBl 3BOMIONMHM BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOINpEAEIEHHAs] U3MEHYUBOCTD,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ 0OCHOBHBIE MOJTOKEHHUS.

Muxkpossosonus. [Tomynsuus kak eauHUIA BUAa U 3BOJIOLHH.

JBrxymue cuibl ((hakTopbl) SBOIIOUMUA BHJIOB B Npupoje. MyTallMOHHBII
npoluecc ¥ KOMOWHATHMBHAs WM3MEHYMBOCTH. [lomyssiiMOHHBIE BOJHBI M Jpeud
redoB. M3onsanust u Murparusi.

EctectBennblii oTO0p — HampaBistonmii  (aktop sBomonuH. DPopmbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BONIONUU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MOB. ApoMopG03bl ¥ UTMO0A AT TAIINH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (DOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOrHIECKOE.

MakpoosBomonusi. DopMbl  IBONIONUU:  (uUIeTHYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoopaTtuMocTs 3BOMIOIMH.

[IpoucxoxJ1eHHEe OT HeClEeUHaJIu3HupOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJaNTUBHAS paguanusl.

JdeMoHCcTpanuu:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
Bbap, 2. TI'ekkens, @. Mronnep, A. H. CeBepiios.



Tabnuuel U cxembl: «Pa3BuTHe OpraHU4Yeckoro Mupa Ha 3emiiey, «3apoibIIIu
MO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
CylliecTBOBaHMe», «EcTecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB PACTCHUID,
«MHoroobpasue  mopoa  JKUBOTHBIX), «[Tomynsaunny, «MyTanroHHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «Maunoananrauun», «OOmas aereHepauus»,
«/IBmxymme cunbl 3Bomonum», «Kapra-cxema wapuipyrta mnyremectBus Y.
HNapsunay, «boprba 3a cymectBoBaHue», «IIpucmoco0IEHHOCTh OPTraHU3MOB),
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOIHUYECKOE BUI000PA30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMHU OKPACKH,
HaOoOp IUIONOB M ceMsH, Koyuiekuus «lIpuMepsl 3allMTHBIX MPUCHIOCOOJIEHUN Yy
KHUBOTHBIX», MoJie’db «OCHOBHBIE HAINpPaBJICHHUSA HBOJIOLUNY», O0BEMHAS MOENb
«CTpoeHue TOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapta wwupa, KouieKuusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmonenp anmmkauus «llepekpéct
XpOMOCOM», BIaXxKHble npenaparsl «Pazsurue HacekoMoro», «Pa3Burue JArymku»,
MuKponpenapart «Jlpo3zoduna» (HopMma, MyTanuu (popMbl KPbUILEB U OKPACKH TEIA).

JlaGopaTopHblie U npakTU4YecKue padorThli:

Jlaboparopnasi padora Ne 1. «CpaBHeHue BHUAOB O MOp(doigorunyeckomy
KPUTEPHUIO».

Jlabopatopnas pabota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma U e
OTHOCHUTEIIBHOT'O XapaKTepa.

Tema 2. Bo3HMKHOBeHME U Pa3BUTHE KM3HHU HA 3emuie.

JloHay4dHbBIE TPENCTABICHUS O 3apOKACHMM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abOMoreHe3 W mMaHcHepMus. XUMUYECKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKON 3BooIMK. HavyanbHbIe 3Tarbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
@opMHUPOBaAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeilckas u
nporepo3oiickas dpbl. llaneoszoiickass spa u €€ mepuonbl: KEeMOPUMCKU,
OPJOBUKCKHUH, CHITYPUHUCKHAM, IEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: MAJICOr€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepuUCTUKA KJIMMAaTa M TeOoJIOTUYECKUX NIpolueccoB. OCHOBHBIE JTAIlbI
ABOJIIOLIMUA PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
XKUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYIM KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKoro Mupa Kak oTpaxkeHue 3Boiouud. OCHOBHBIE
CHUCTEMATUYECKHE IPYIIbI OPTaHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butue npencTaBieHui o
NPOUCXOXKIACHUM YelloBeKa. MeTonbpl H3ydeHusi aHTpomnoreHe3a. (CxXoictBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBrxyiue cuiibl ((hakTopsl) aHTpororenesa. HacneacrsenHas ”3MEHUYHUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAHM
Tpy/la, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenopek
yMmenbid, YenoBek npamoxomsamud, YenoBek HeanaepraibCckun, YenmoBek
pasymHbIii. Haxonku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUS, 00JaCTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUAHAS
(eBpasmiickas),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  UepThl  IPHUCIIOCOOJIECHHOCTH  MpeAcCTaBUTEISH
YeJIOBEYECKHX PAC K YCJIOBHUSM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. M. Onapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHME CoONHEYHON cuUCTeMbl», «Pa3zBuTne
opraHuyeckoro wmupa», «PactutenpHas KieTka», <« KuBOTHas  KJETKay,
«IIpokapuornueckasi kieTka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHS YeJIOBEKa U YEeTO0BEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeECTa TMAJICOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeNoBeKay», «/lpeBHeume moan», «pesHue moan», «llepsbie
COBPEMEHHBIC TI0IN», «HemoBeuecKkue pachh».

O6GopynoBanue:  Mmymsiku  «[lpoucxoxaenne  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEeaHJepTaliblla, KPOMAaHBbOHIIA), CJIENKU WU
U300pa)KEeHUsI KaMEHHBIX OpYAW TEpBOOBITHOIO 4YelIOBEeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOna), TreoXpoHOJoruyeckass Ta0numna, Kowiekius «DopMbl
COXPAHHOCTH UCKOINAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

[Tpaxktrueckast padora Ne 1. «/3yueHne MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIUSIX.

DKCcKypeHsi «IBONIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KPAaeBEIUECKUN My3€il).

Tema 3. OpranusMbl ¥ OKpPY:Ka0IIAs cCpeaa.



DKOJIoTUsl KaK Hayka. 3aJjauM U pa3Jieibl 3KOJOTur. MeTobl HKOJIOTHYECKUX
UCCJIeIOBAaHUM. DKOJIOTMYE€CKOe MUPOBO33PEHHUE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JyILIHAs, MMOYBEHHA,
BHYTPHOPTraHU3MEHHAsI.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3KoIOruyeckux (pakToOpoB:
abuotuyeckue, OWOTHMYECKHME U aHTPOIOreHHble. JIelCTBHE HSKOIOrHMYECKHX
(hakTOpPOB HAa OPTraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OopraHu3MoOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buornyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XMUIIHUYECTBO, cUMOMO3 U ero (opmbl. [lapazutusm, xoomnepaius, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaH3M.
3HaueHre OUOTHUYECKUX B3aMMOJCWUCTBHUI /JIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU mnonyiasauud. (OCHOBHBIE MOKa3aTean
HOMYJISLMU: YUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminny, «Cpeabl oOUTaHMS
opranusMmoB», «Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTH NOMYISUMU UHPY30pUU-TY(PenbKku», «llumespie nenm».

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdonornyeckrne 0COOEHHOCTH PaCTECHUN U3
Pa3HBIX MECT OOUTAHHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEYyCay.

[IpakTuueckas padora Ne 2. «[loncuéT miIOTHOCTH NMOMYNSIUN Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo0mecTBa ¥ IKOJI0OTHYECKHE CHCTEMBI.

Coo0miecTtBo opraHu3mMoB — OuoneHo3. CTpykTypbl OHMOLIEHO3a: BUIOBa,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantel. CBsizu B
ouorneHose.

Dxonoruyeckre cucrtembl (dkocucTembl). lloHsiTue 00 »dKocucTeMe H
ouoreornieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTbI HKOCUCTEMBI: TPOAYILIEHTHI,
KOHCYMEHTBI, PeIyLEHThl. KpyroBopoT BeIEeCTB U NOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckue (umieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
NOKa3aTeIu 3KOCHCTEMbl: OuoMacca, NPOAYKIHUS. ODKOJIOIMYECKUE MHPAMUIBI:



OPOAYKIMM, YUCICHHOCTH, Ouomacchl. (CBOWCTBA HSKOCUCTEM: YCTOHYMBOCTb,
caMmoperyJmsinuus, pazsurue. Cykieccusl.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOr€HHBbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe 1 X034iCTBEHHOE 3HAUEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak QakTop ycToiuMBOCTH 3KocucteM. CoxpaHeHUe
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouochepe. I'panuiipl, coctraB U CTpyKTypa
ouoceprr. JKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHocdepbl Kak
rio0agbHOW 3KOcUCTeMBbl. JlMHamMuueckoe paBHOBecMe U oOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOreoXMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriepoja,
a3zoTa). 30HaNbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOIIOreHHBIE M3MEHEHHS B Onocdepe.
['mo6anbHbIE 2KOTOTHYECKUE TPOOIIEMBL.

CocyiiecTBoBaHM€e NPUPOIbI U YesioBeuecTBa. CoxpaHeHue 6rnopazHooOpasus
KaKk OCHOBa YyCTOMYMBOCTH Ouocheprl. OcCHOBa palMOHAIBHOTO YIPaBICHUS
OPUPOAHBIMUA PECYPCAMHU U UX HCNONb30BaHUE. JlOCTHKEHNS OMOJIOTMM U OXpaHa
IPUPO/IBI.

JdeMoHcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabmuupl u cxemsl: «llumessie 1enu», «bHOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponueie coobmiectBa», «llenu nuraHus», «IKOJIOTMYECKAs MHPAMUIAN,
«buocdepa u denoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa
XBOMHOro  Jjeca», «buomneHos BomoéMa», «ArporeHosd», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JICHCTBUS Ha IPUPONY», « BakHENIIINE HCTOUYHNUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BaxkHeillnas coctaBistonias ouocheps»,
«®DakTtopel  nerpaganuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arpsisHeHus Ouocdeprb», «OOmas crpykrypa Ouocheps»,
«PacnpocTtpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

OO6opynoBanue: Mojenb-anmmIukanus «TunuyHble OMOILEHO3bI», TepOapwii
«PactutenpHbIie COOOIIECTBaY, KOJUIeKIIMM «buolieHo3y», «Bpeaurenu BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUN PACTEHUI U dKUBOTHBIX,
NPUHALIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIIaM OAHOro Buaa, KpacHas kHura
Poccuiickoii ®enepanuu, u300paKeHUS OXpaHSAEMbIX BHJIOB pACTEHUH U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[IPOIPAMMBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOEHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpEeIHEro oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS Npenmera «buomorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATETbHOCTA 1[€HHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS mpenMera «buonorus» mocturarorcst B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHWS, CAaMOBOCTIMTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPAAUIHASIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, TpUpoae U
OKpYXarolIen cpee.

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS YyueOHOro mnpeaMera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JICITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBJICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH TP CO3/IaHUN y4EOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHbIX U TO3HABATENIbHBIX 3a/lad, BbHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TO3HABATEIIbHBIX M HCCIEAOBATEIbCKUX 3aJlady, YBaKUTEIHHOTO
OTHONIIEHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKIECHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHUCKON IPaXAaHCKON UIEHTUYHOCTH, IaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapOJy, 4YyBCTBAa OTBETCTBEHHOCTH mepen PonnHoil, ropaoctu
3a CBOM KpaH, cBOKO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE W HACTOSALIEE
MHOTI'OHAllMOHAJILHOIr0 Hapoaa Poccun;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIHUIO U MaMSITHUKAM MPUPOABL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy>KeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE TYXOBHBIX LICHHOCTEN POCCUIICKOT0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI,;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOUICHHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHWE YMOIIMOHAJILHOT'O BO3JICUCTBUS KMUBOW MPUPOJILI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

MOHUMAaHUE U pean3alys 3J0pOBOro U 0€30MacHOr0 00pas3a KU3HU (30POBOE
UTaHue, COOJIIOICHNE TUTUEHUIECKUX MMPABUI U HOPM, COATaHCHUPOBAHHBIN PEKIM
3aHATUI W OTHAbIXa, peryjsipHas (QuU3nyeckas akTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXMUYECKOMY 3/I0POBBIO;

NOHMMaHUE TIEHHOCTH TPaBWI WHIWBHUIYAIHHOTO MW  KOJUIEKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYZy, OCO3HAHWE HEHHOCTH MacTepCTBa, TPYAOIO0HE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpEC K pa3IMyHbIM cepaM MpOoPECcCHOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peau30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
IIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I1eJIECO00pa3HOE OTHONIICHHE K MPUPOIE KaK UCTOUYHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJIOTUYECKOW KYJIbTYphl: IPUOOPETCHUE OIbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPY’KAIOIIEN CPEMBI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJIOIMYECKUX MpoOjeM U MmyTed ux
pelieHus;

CIIOCOOHOCTH UCIONIb30BaTh MPUOOpETaeMBbIe TPU U3YUECHUN OMOJIOTHH 3HAHUS
W yMEHUS TP PEIICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHATBLHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HAIPaBJICHHBIX Ha COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEM, OHochepsl);



AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOIHOU
cpelle, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE SKOJIOTUYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUUA U MTPEIOTBPAILATh UX;

HaJIMYUE€ PA3BUTOrO KOJOTMYECKOTO MBIIICHHUS, SKOJIOTHYECKON KYIbTYPHI,
OnbITa NEATEIbHOCTH JKOJIOTUYECKON HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU JIEATEIBHOCTH 3KOJIOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYILTYPHOM MUDPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEILCKOM KYJIBTYPBl KaK CpEACTBa
B3aUMOJICMCTBUS MEXAY JIFOAbMU U ITI03HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
Npe/ICTaBlieHUuss 00 OKpY)KAloIIeM MHpE KaK O €IMHCTBE IMPUPOJbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
oOecrieyeHusi HOBOT'O YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pEeIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
o0ecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
YKW3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUM B IIENSIX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATLHOW TPaMOTHOCTU OOydaromuxcs, GopMupyeMoi
IPU U3YUYEHUU OUOJIOTUH;

MMOHMMAaHUE CYHNIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOUIEro MUPA U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAydHBIX (DaKTOB U
MMEIOIINUXCS JAHHBIX C LEJBIO MOMYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus MpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYaIIUX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IEITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTb M CHOCOOHOCTH K  HENpPEpPbIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYuMble i1 (OPMUPOBaHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TMOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTeMa, Hay4HbId (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpUs,
ucclieloBaHue, HaOII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yuyeOHbIe JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, pETYJSITUBHBIC),
ob0ecneunBarome GopMupoBaHrue PyHKIMOHATLHOW IPAMOTHOCTH U COIMATIBLHOM
KOMIIETCHIIMM  OOYyYalolMXCsl, CIIOCOOHOCTh OOYYarolUXCS  HCIOJIb30BaTh
OCBOEHHbIE MEKIUCIUTUTUHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHBIC JIEWCTBHSI B TIO3HABATEIILHOM U COIMATIbHOM MPaKTHKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHSI MPOTrpaMMbl CPEIHErO O0OIero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMU TTOHSTUSIMU);

OMpENEeNsATh LENU MACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHIYKTUBHbBIE, JENYKTHUBHBIE, IIO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SABJICHUSX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHATH CXEMHO-MOJEIbHBIE CPEJICTBA JJISl PECTABICHUS CYIIECTBEHHBIX
CBS3€Hl W OTHONIEHWH B W3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe
MPOTUBOPEUUM PA3HOTO pOja, BBISBICHHBIX B Pa3IUYHBIX HH()OPMAIIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IUIaH pElIeHUs MPOoOJeMbl C Y4ETOM aHaln3a UMEIOLIUXCS
MaTEpHAJIBHBIX U HEMAaTEpUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBHUSX PEabHOT0, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOI' O B3aUMOJIEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE 1eHCTBHA:

BJIaIeTh HABbIKAMH y4e€OHO-UCCIEA0BATENIbCKOM U TPOSKTHOM ESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IIOMCKY METO/I0OB PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pa3IN4HbIC BUIBI JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, NpeoOpa3oBaHUI0 U NPHUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIFOUEBBIMU ITOHATUSAMHU U METOJIaMU;

CTaBUThb W (HOPMyJIHPOBATH COOCTBEHHBbIE 3aJauyud B 00pa30BaTEIbHOU
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3Y €€ PEIIECHUs, HAXOAUTh apPTYMEHTHI JUIsl J0KA3aTEIbCTBA CBOMX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHHs 3aJayd  Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
nencTBUS B MPOGECCUOHAIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M MPAKTUYECKYHO OO0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUT'aTh HOBBIC WJEH, NPEIUIaraTb OPUTMHAIBHBIE MOAXOJbl W PELICHMUS,
CTaBUTh MPOOJIEMBI U 33]a4H, JONYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOus, Hay4YHO-TIONYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B VHTepHeTe), aHaIU3MpoBaThH
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3IUYHBIE METObI MPHU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Ounonornyeckor HHpopMaluu (cXxemsl, TpaduKu, T1arpamMmbl, TaOIULbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTEMaTUYECKUE 3HAKM U CUMBOJIBL, (OpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATHL  3HAKOBO-CHUMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) obmeHme:

OCYLIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HHU, AKTUBHO Yy4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOAJbHBIE CpEACTBA OOIIECHUS, TNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEHUs JIPYruX JIOJeH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M HCIOJIB30BaTh MPEUMYIECTBA KOMAHIHON M WHAUBUAYaJIbHON
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX NEHUCTBHUHA C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN Ka)A0r0 YjleHa KOJJIEKTHBA;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,



pacupenensTh poiv € YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa U KaX/10r0 y4aCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYalLUsIX, IPOSABIIATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOOJeM M HX
pELIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHUM II€JIEBBIE U CMBICIIOBBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITETIHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPMHUMATh PEIIEHUS 0 HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;



3) npunsiTHE ceOs U IPYrUX:

NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIUHU APYTOro YEIOBEKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbl COO mo Ouonoruu Ha
6a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yaeOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMHU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH IO MOJYYECHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yUYEOHBIX CHUTYAIUSAX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpeamerHbie pe3ynbTaThl OCBOECHUs ydeOHoro mnpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTHH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSITHMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa0o0sin3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
roMeocTa3 (caMmoOperyisiuusi), YypOBHEBas OpraHW3alus JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaldbHas JOTrMa MOJEKYIsIpHOMl Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
IPOUCXOXKIEHUS KyIbTYpHBIX pacTenuii H. M. BaBunosa), onpenensite rpaHulibl UX
MPUMEHUMOCTH K dKUBBIM CHUCTEMAaM;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBJICHUM, OpraHu3aiusi U MpOBEACHUE
OMOJIOTUYECKOT 0 SKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXJy HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHHE JI€JATh BBIBOBI
Ha OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJCNATH CYIIECTBEHHBIC NMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W IMpPEBpaIlCHUs] HEPTUU B KIETKe, (poTocuHTE3a,
IUIACTHYECKOI0 W 3SHEPreThYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIONIOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYAILHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE NPUMEHSATh MOJyYEHHbIC 3HAHUS A OOBACHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUMU, NJIS1 MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C LENpl0 oOecredeHus: 0Oe30MacHOCTH CBOETO 3[0pOBbS M 3J0POBBS
OKPY’KaIOILKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O TMOBEACHUS B OKpY Karoieil
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHHI
COBPEMEHHOU ounonoruu U OMOTEXHOJIOTUI PINIE: pPalMOHAIBHOIO
IPUPOJONOIb30BaHMS;

YMEHHE peulaTb JJIEMEHTapHbIE TEHEeTHMYECKHE 3aJaud Ha MOHO- H
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUICHHOE HaCleJOBaHHE, COCTaBISATh CXEMBbI
MOHOTMOPUIHOTO CKPELIMBAHUS U1 MPEICKA3aHUsl HACIEHOBaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOPHbIE M MPAKTHUECKHUE padOThl, COONIOAATH
npaBWiIa MpU padoTe ¢ y4EOHBIM U 1a00OPATOPHBIM 00OPYI0BAaHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTMYECKOT0  COJEP)KAHUSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUSA U3
Pa3IMyYHBIX UCTOYHHUKOB (CpelcTBa MaccoBOW MH(GOpMALMU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ass OMoIornuecKyr0 MHGOPMAIHIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUHHBINA anmapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 11
Kalacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJIOTUMHU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHHU COBPEMEHHON €CTECTBEHHO-
HayYHOW KapTHHBI MHpa U HAy4HOI'O MHPOBO33PEHHUS, O BKIIAJE POCCUICKUX U
3apyOeXHbIX Yy4YEHBIX-OMOJIIOrOB B pa3BUTHUE OHOJOrUM, (PYHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBAThH COJEPKAHNE OMOTOTUIECKUX TEPMHUHOB U TIOHATUMNA: BUJI,
HOMyJIALNSA, TeHO(OHA, HSBOIIOLMS, ABWKYIIHE CUIbl ((AKTOPbI) 3BOJIIOLUY,
MIPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOPHI,
HKOCHCTEMA, TPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHThl, LeNu MHUTaHus,
AKOJIOTHYECKas Mupamuaa, OruoreoreHos, ouocdepa;



yMEHUE Hu3JIaraTh OWOJIOrMYecKre Teopuu (IBOMOLMOHHAST Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusl TiIaBHBIX HAIPaBICHUN H
nyteit sBomonmu A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnaackoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MMO3HAHUS B OMOJOTUU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHWI, OpraHU3alusi U IPOBEACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIJIBUIKEHNE THUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MMOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
HA OCHOBAHUHU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTSATh CYHIECTBEHHbIE NPU3HAKKW CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJIALIMA, TPOAYLEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,
OMOreOlleHO30B M HJKOCUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEIACTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPraHU3MOB, JEWCTBHS SKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, I[EPEHOCca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHWH B
HKOCUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

YMEHHE TMPUMEHATH IMOJYYEHHbIC 3HAHUS JJIsl OOBSICHEHUS] OMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTU CBOErO 3J0pPOBbS U 3/0POBbS
OKpPYXAIOILUX JTIOJEH, COOMI0IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON Cpelle, NMOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHI
COBPEMEHHOW OMOJIOTUH JIJIsl PAIlMOHATILHOTO MTPUPOAOIOIH30BaAHMUS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3aadH, COCTABISATh CXEMBI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINONHATH JIA0OpATOPHbIE M TpPaKTUYECKHUE paldoThl, COOMIOAATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTUYECKH OIICHMUBATh ¥ HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOIO  COJAEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  IJI00ANbHBIE  JIKOJIOTHYECKHE  MPOOJIEeMbI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHUE CO03[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111ast OMOJIOrMYecKyl0 UHPOPMAILIMIO U3 HECKOIbKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh MOHSITHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No n/nt HaumeHoBaHMe pa3/iesioB U TeM Koanuecrso yacos duekTpoHHbie (undpoBbIe)
) NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
1 buonorus xak Hayka 2 bubnnoreka LIOK https://m.edsoo.ru/7f41c292
2 JKuBble cCTEMBI M X OpraHu3alus 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUHN COCTaB U CTPOEHUE KIIETKU 8 bubnunoreka L{OK https://m.edsoo.ru/7f41c292
4 JKusHenesTeIbHOCTh KIIETKHA 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
P
5 ASMHOICHHE 1 HIHBILYIILHOC 5 bu6nmoreka LIOK https://m.edsoo.ru/7f41¢c292
pa3BHUTHE OPTaHU3MOB
H
6 ACICACTECHHOCTD 1 HSMCHAIBOCTS 8 bub6mmoreka LIOK https://m.edsoo.ru/7f41c292
OpPraHu3MOB
C .0
7 CJICKIHA OPTaHisMOB. LICHOBEI 3 bu6nmoreka LIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 bu6numoreka LIOK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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11 KJIACC

No 11/ HanmeHnoBanue pa3iesoB U TeM KosmuecrBo yacos DJIeKTpOHHbIe (LM (pPpOBHIE)
) NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE pecypchl
1 DBOJIIOITMOHHAS OMOJIOTHS 9 bubmuoteka I{OK https://m.edsoo.ru/7f41cc74
Bo3s OBEHHE U pa3 € Ku3 a
2 HHKHOBCHHE 1 pA3BUTHE HUSHHI | 9 bubmuoteka I{OK https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3Mebl 1 OKpyXkarolias cpeaa 5 bu6nmoreka [{OK https://m.edsoo.ru/7f41cc74
Coo0
4 OODIECTEA H SROIOTHHECIHE 9 Bu6morexa [TOK https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHOE BpeMms 2 bu6nmoreka [{OK https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KonunuecTBo yacos DJIeKTPO e OBbIE
Ne ni/m Tema ypoka JICKTPORHBIC LHPPOBLI
Bcero o0pa3oBaTe/ibHbIE PeCyPChI
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS JKUBOUW HPUPOJIBI.
9 [TpakTrueckas pabora Ne 1 1 bubnmoreka [JOK
«/cnonp30BaHue pa3IMYHbIX METOJOB IIPU https://m.eds00.ru/863e6122
U3Y4YE€HUU OMOJIOTrMYECKUX O0OBEKTOBY
3 buonornueckue cuCTEMBI, IPOLIECCHI U UX 1 bubmuotexa [JOK
U3Yy4EHUE https://m.eds00.ru/863e6564
4 XuMU4YeCKuil cocTaB KiIeTku. Boga u 1 bubmuorexa [IOK
MUHEpaJIbHBIE COIU https://m.edso0.ru/863e674e
bu6nuorexa LIOK
5 b . 1
eaicH. COCTaB H CTpOCHHE GenKo https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTopnas pa6ota Ne 1
6 «3yueHne KaTaIUTHYECKOW aKTUBHOCTH 1 bubamorexa [IOK
i https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJasbl)»
bu6nmorexa [IOK
7 v I 1
[ICBOABL SHHITIbL https://m.eds00.ru/863e6870
8 Hykneunosbie kuciaotsl. ATO 1 bubmmorexa [JOK

https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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I/ICTOpI/Iﬂ 1 METOAbI U3YUYCHUA KIICTKHU.

bubnuorexa [IOK

o Knerounas teopust https://m.edso0.ru/863e6e88
10 KiteTka kak 1eJI0CTHAs KUBasi CHCTEMa
CTpoeHue dyKapuOTHUYECKOM KIIETKH.
JlaboparopHas pabota Ne 2 «M3yueHue bubnuoreka [IOK
11 CTPOEHUS KJIETOK PACTeHUM, )KUBOTHBIX, https://m.edso0.ru/863e6ff0
rpuOOB U OaKTepUil TOJ MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUE)
bu6nunorexa [IOK
12 OOmeH BemeCTB wiM METa00H3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 ®otocnres. XemocHHTes https://m.eds00.ru/863e7¢c98
. bubnmoreka [JOK
14 Dnepreruteckuii 00Men https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKHU. JIeJIeHNe KISTKH.
Muro3. JlabopaTopnas pa6ota Ne 3
15 «Habmronenrne MuTO3a B KJIIETKaX KOHYMKA bubmmorexa [OK
https://m.edso00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunres 6enka. Peakiys MatpuaHOTO bubmuorexa [IOK
CUHTE3a https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 Tpancasius — Ouocunes benxa https://m.edso00.ru/863e796e
bu6nmoreka [IOK
18 Hexknerounsie popMbl )KU3HU — BUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [IOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
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bu6nmoreka [IOK

20 Meiios
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnogotBopenue. JlabopaTopHast padora Ne bubnnoreka [JOK
4 «3y4yeHne cTpoeHus MOJOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOTIpEIIapaTax
22 HNunuBuayaspHOE pa3BUTHE OPTaHU3MOB bubmorexa LIOK
AMBHAY P P https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka 0 HaclIeJACTBEHHOCTH U bubnnoreka [IOK
W3MEHYUBOCTHU https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS ITPU3HAKOB. bubmuorexa [IOK
MoHorubpuaHoe CKpeIuBaHue https://m.eds00.ru/863e8878
o5 JuruOpuHoe ckpenBanue. 3aKkoH bubnuorexa [IOK
HE3aBUCHUMOI'O HACJIEIOBAHUS PU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOe Hace10BaHUE TIPU3HAKOB.
JlaboparopHuas pabota Ne 5 «M3yueHue
26 e3 HI:TaTIz)B MOpHOI‘I/I6 HATHOTO 1/}111I bubnuorexa [JOK
pesy P https://m.edso0.ru/863e8c60
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHKpPOIIpEIapaTax»
I'enetuka mona. HacnemoBanue mpu3HaKoB, bu6nuorexa LIOK
27
CLETUIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencreenHas
U3MEHYHBOCTh. JlabopaTopHas padota Ne 6.
28 W3ydenne Mo audHUKaIMOHHOM bubamorexa [JOK
i a 1 https://m.edsoo0.ru/863e8efe
W3MEHYMBOCTH, TOCTPOCHHUE BAPUAIIMOHHOTO
psla ¥ BapuallOHHOW KPUBOW»
29 HacnencrBenHnas \3SMEHYHBOCTb. bubnmoreka [JOK

JlabopaTtopHnast pabota Ne 7. «AHanu3

https://m.edsoo.ru/863e8efe
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MyTanui y 1po30(uibl Ha TOTOBBIX

MUKpOITpenapaTax»
bubnuorexa [IOK
30 T'enernia uenonexa 1 https://m.edso0.ru/863e8d78
PesepBuelil ypok. O600111€HHE 10 TEME
31 «HacnencrBeHHOCTE U U3MEHUYUBOCTH 1
OpPTaHU3MOBY
bubmuorexa [IOK
32 Ceneiuii Kax Hayka u npouece 1 https://m.edso0.ru/863€9214
33 MeToibl U JOCTUAKEHUS CENCKIMU PAaCTCHUM 1 bubmuorexa [IOK
1 >KHBOTHBIX https://m.edso0.ru/863€9214
34 buorexnonorusa kak orpaciab IPOU3BOJICTBA 1 bubmorexa [JOK
p p A https://m.edso00.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/863e8d78
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11 KJIACC

KoanuyecTBOo 4acos

DJIeKTPOHHBIE IH(POBLIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edso0.ru/863ea20e
) WcTopus pa3Butus npeacTtaBieHuii 00 1 bubnmorexa [IOK
3BOJIIOLAA https://m.eds00.ru/863e9570
bu6nuorexa LIOK
3 Muipospomos 1 https://m.edso0.ru/863e9cle
[Tonmynauus Kak 31eMeHTapHas equHUIA
4 BUJIa 1 HBorOIMU. JlabopatopHast pabora Ne 1 bubnmnoreka [IOK
1 «CpaBHeHUE BUIOB MO https://m.edso00.ru/863e99c6
MOP(}HOIOTHUECKOMY KPUTEPHIO)
5 JBuokyiue cuibl (351ieMeHTapHble (PaKTOph) 1 bubnmoreka [JOK
3BOIIOIAU https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 EctectBennslit 0T60p U ero (hopMer 1 https://m.edsoo.ru/863e9ed0
PesynbTathl 3BOMIOIUK:
MPUCTIOCOO0JIEHHOCTh OPTaHU3MOB U
7 BU000pa3zoBanue. Jlaboparopuast padora Ne 1 bubnnoreka [JOK
2 «Omnucanue MpUCIocoOICHHOCTH https://m.edso0.ru/863e9fde
opranu3Ma u e€ OTHOCUTEIIBHOTO
XapakTepar
8 Hanpasnenus u myTu Makpo3BOJIIOIUH 1 bubamorexa [IOK
https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNMN 1



https://m.edsoo.ru/863ea20e
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Uctopus xu3Hu Ha 3eMiie U METOJIbI €€

10
W3y4dCHUS
11 ['unoTte3bl MPpOUCXOKAEHUS KU3HU HA 3eMiie brbmiorexa LIOK
P e https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3paM u bubnuotexa [IOK
nepuoaam https.//m.edsoo.ru/863eat6be
OcCHOBHBIE 3TaIlbl 3BOJIOLUN PACTUTEILHOTO
13 U )KUBOTHOTO Mupa. [Ipaktudeckas pabora bubmuotexa [IOK
Ne 1 «M3yueHne HCKOMTaEMBIX OCTaTKOB https://m.edso0.ru/863ea8hc
pAcTeHH U KUBOTHBIX B KOJIJICKLIUSIX)
CoBpemeHHast cucTeMa OpraHuYecKoro bubmmorexa LIOK
14
Mupa https://m.eds00.ru/863ea48e
bu6nunorexa [IOK
15 DBOJIIOLMS YeJIOBEKa (AHTPOIIOTEHE3
B (atTp ) https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 BIKYIIME CUIIBI ((haKTOPbI) aHTPOIOTreHe3a
Hlomiy (@ PI) aHTP https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLIUN YEJIOBEKA
18 YenoBeueckue pachl U IPUPOJHBIE bubnnoreka [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?
Peseprubiil ypok. O600111eHIE TIO TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emiie»
20 DKOJIOTHS KaK HayKa
Cpenbl 00uTaHUs U SKOJIOTUYECKHE bubnunoreka [JOK
21
(baxTopsI https://m.edso0.ru/863eafec
Abuotuueckue akropsl. JlaboparopHas
bu6nmoreka [IOK
22 pabota Ne 3. «Mopdomornueckne

0COOCHHOCTH PAaCTCHUH U3 Pa3HBIX MECT

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

obutanusy. JlabopaTtopnas padota Ne 4.
«BiasiHEE cBETa HAa POCT U Pa3BUTHE
YEpEHKOB KOJIEyCa»

23 buotnyeckue akropsl bubmmorera LOK
https://m.edso0.ru/863eb348
DKOJIOTHYECKUE XapaKTePUCTUKU
24 nomynsauud. [Ipaktudeckas padora Ne 2
«[ToxcY€T MIOTHOCTH MOMYJISALMN Pa3HBIX
BUJIOB PACTEHUI
bubmuorexa [IOK
25 Coo01recTBa OpraHu3MoOB — OHOIIEHO3 https://m.edsog ru/863eb46a
bubnmoreka [JOK
26 DKOJIOTUYECKHE CUCTEMBI (3KOCHUCTEMBI) httos://m.e dsogru 1863eh46a
OcCHOBHBIE TIOKA3aTENNU YKOCUCTEMBI.
27 Dxonorudeckue nupamuasl. CBoiicTBa bubmorexa [OK
sxocHcTem. CyKieccus https://m.edsoo0.ru/863eb5fa
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTpPONOTeHHBIE YKOCUCTEMBI
30 buocdepa — riobanpHas sKOCHCTEMA bubnmoreka [JOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnnorexa [IOK
ounochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin
33 CocymiecTBoBaHUE TTPUPOIBI U bubnunoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O00011IEHNE TEMBI

((COO6HI€CTB3 H 3KOJIOTHYCCKHUEC CUCTEMBID)



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

buosnornusa 10-11 xnacc. buonorus. O6mas ouonorus. Kamenckuit A.A.,

Kpukcynos E.A., [Taceunuk B.B. U3gaTensctBo poda

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
buosnorus B cxemax u tabnunax. Monnesa A.1O., Topranos A.B. M3narenscTBo

DKCMO

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

http://www.ebio.ru/index-1.html

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

http://www.virtulab.net

https://interneturok.ru/

http://bio.1september.ru/urok/

http://www.cellbiol.ru/

http://biodat.ru/






