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MHHOACHUTEJIBHASA 3AIIMCKA

I[Tpu pa3zpaboTke mporpaMMsl o GHOJIOTUU TEOPETUUECKYIO OCHOBY JJIS ONpeeTIeHUs OJX0/10B K
dopmupoBaHUIO coaepkaHus ydeOHoro mpeamera «buomorus» cocTaBWIN:  KOHIENITyaJbHBIE
nonoxkeHuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Pe3yJIbTaTOB OO0yUYeHUS U
TpeOOBaHUI K YpOBHIO IOATOTOBKH BBIITYCKHHUKOB, IMOJIOKEHHMs 00 OOLMX IEeNsX U NPUHIMIAX,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI cpelHero olmero obpaszoBanus B Poccuiickoit
®denepann, a TakKe MOJIOKEHUS 0 creluduke 0Moaoruu, e€ 3Ha4eHUH B O3HAHUM JKUBOUM IPUPOJIBI U
o0ecreyeHnn CyIIeCTBOBaHMs 4YejoBedeckoro obmectBa. CoOrjgacHO Ha3BaHHBIM —IOJIOXKEHHUSAM,
oTpeiesIeHbl OCHOBHBIE (DYHKIIUH MPOrPaMMBbI 10 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ja€T MPEACTaBIEHHE O LEsAX, 00 oOmied cTparerun oO0y4yeHus,
BOCIIUTaHMUs M pa3BUTHS OOyyaroIlIMXcsl CpeicTBaMu ydeOHoro npeamera «buoiorus», omnpexaenser
00s13aTeNbHOE TPEAMETHOE COJIepXKAHUE, €ro CTPYKTYpY, paclpelelieHHe IO pasfeiaM U TeMaM,
PEKOMEHIyEMYIO TIOCIIEI0BATEIILHOCTh M3yYeHHs y4eOHOro Marepuana ¢ y4€TOM MEXKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKM O0pa3oBaTEIbHOIO INIPOIECcCa, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcsl.

B mporpamme mo OMOJIOTMH TaKKe YYUTHIBAIOTCS TPEOOBaHMSA K IUIAHHUPYEMBIM JIMYHOCTHBIM,
METalpeIMETHBIM M IIPEMETHBIM pe3yJibTaTaM 00yueHHs B (POPMUPOBAHUN OCHOBHBIX BUIOB y4E€OHO-
MIO3HABATEJILHOM  JIeATETbHOCTH/YUeOHbIX JeWCTBUH 0Oyyaromuxcs 10 OCBOCHUIO COJEpKAHUS
OMO0JIOTNYECKOTO 00pa30BaHUS.

B mnporpamme mno Ouonoruu (10-11 xmaccel, 6a30BBI ypOBEHb) peaqu30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B M3yYEHHUH OMOJIOTUH, Oarofaps yueMy B HE IpOCMAaTpHUBAETCs HAIIPABJICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTAINI JTUYHOCTH, 3KOJOTHYECKOI'O MBIIUICHUS, MPEACTAaBICHUI O 310pOBOM oOpa3e >KU3HHU U
Oepe’KHbIM OTHOILIEHMEM K OKpyXkatomed mnpupoaHoil cpene. I[lostomy Hapsay ¢ HU3ydyeHHEM
00111€0M0IOTUYECKUX TEOPH, a TAKKE 3HAHUN O CTPOSHUH KHMBBIX CHUCTEM Pa3HOTO PaHTa M CYHUIHOCTH
OCHOBHBIX NPOTEKAIOUIMX B HHUX IHPOLECCOB B IMporpamMme IO OHOJOTMH YAEJIEHO BHHUMaHUE
UCIOJIb30BAHUIO MTOJYYEHHBIX 3HaHUI B TIOBCEAHEBHOM JKU3HU AJIS PEIICHUs IPUKIIAJHbIX 3a7a4, B TOM
yucie:  NOpo(QWIAKTUKA  HACIEACTBEHHBIX  3a00JIeBaHMM  4elloBeKa,  MEIMKO-TE€HETHYECKOro
KOHCYJIbTUPOBaHUs, OOOCHOBAHMSI 3KOJOTMYECKH IIeJIeCO00pa3HOTO IMOBEJIEHUS B OKpY’Karolen
IPUPOJHOM cpelie, aHaIM3a BIUSHUS X039HCTBEHHOM AEATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE IIPUPOAHBIX
U UCKYCCTBEHHBIX 3KOCHCTEM. Y CUJICHHE BHUMAaHMS K IPUKIIAHON HAIIPaBIEHHOCTH Y4eOHOT 0 ITpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOJMMOCTBIO OOECIIEYEeHUsI YCIOBHUH JUIS pEIICHUS OJHOM U3
aKTyaJbHBIX 337124 LIKOJbHOI'0 OMOJIOTNYECKOT0 00pa3oBaHus, KOTOpas MpeanoaaraeT GopMupoBaHue y
oOyyaromuxcs CHOCOOHOCTH  aJaNTHPOBAaTbCsd K M3MEHEHUSM JIMHAMMYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buosnorus Ha ypoBHE cpeaHero obiiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa oOecrieunBaeT
¢dopmupoBaHue y o0yyaromuxcs MpeACTaBICHUN 0 Hay4HOH KapTHHE MHUpa, pacumpsier U o0oO0maeT
3HaHUS O KMBOW MpHUpoOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpPraHU3aIlMd W JBOJIOIHH,
CO3/MaéT YyCJIOBUSA JJIs: TIO3HAHMSI 3aKOHOB JKMBOM HPUPOJBL, (OPMUPOBAHUS (PYHKIIMOHATBHON
IPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0e30MmacHoro obpa3a >KU3HHU, HKOJOTHYECKOTO MBIIUICHHUS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOW MIPUPOJIE U YETOBEKY.

bonbioe 3HaueHne OMOOTUS UMEET TAKXKE JJISl pEIICHHsI BOCIUTATEIbHBIX U Pa3BUBAIOLINX 3a/1a4
cpeaHero obmero obpa3oBaHus, couMaaM3alMu oOydvaromuxcs. M3ydenue Ouosoruu oOecriednBaeT
yCIOBHS TSl JOPMHUPOBAHUS UHTEIUIEKTYAbHBIX, KOMMYHHKAIIMOHHBIX U HMH()OPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKOW KYJIbTYpbI, CIOCOOCTBYET MHTErPALlUU OHMOJIOTMUECKUX 3HAHUN C MPEJCTaBICHUSMHU W3
Jpyrux y4eOHBIX IPEAMETOB, B YaCTHOCTH, (PM3MKU, XUMHUU U reorpaduu. HazBaHHbIE MOJIOXKEHUS O
NpeHa3HaYeHUN y4eOHOro rnpeamera «bUoIorusy COCTaBUIM OCHOBY JUIS ONpPENENCHHs MOIXOJ0B K
0TOOpY U CTPYKTYPUPOBAHMIO €T0 COAEPIKAHUSL, IPEJICTABICHHOIO B IporpaMMe 1o OHMOJIOTHH.

OT160p conepxanus yuebHoro npeamera «buosaorusp» Ha 6a30BOM ypoBHE OCYLIECTBIIEH C TO3ULIUIN
KyJIBTYpOCOOOPa3HOI0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM 00yUaroIMecs: JOJKHBI OCBOUTH 3HAHUS U
YMEHUs, 3HAYUMbIE Ui (OPMHUPOBAHHUSA OOIICH KYJbTYpPBI, ONPEACISIONINE aJeKBAaTHOE ITOBEACHUE



YeIIOBEKa B OKPY’KAIOIIEH IPUPOTHON cpeie, BOCTPEOOBAHHBIC B TOBCEAHEBHON )KU3HU U TPAKTHUCCKOM

nesitenbHocTH. Ocoboe MEecTo B 3TOHM CUCTeMe 3HaHWM 3aHMMAIOT AJIEMEHTHI COAEpKaHMsI, KOTOpbIE

CIIy’KaT OCHOBOMW JUIsi (POPMUPOBAHUS MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHHE

MHUpAa U IICHHOCTHBIX OPHEHTAIUSAX JUYHOCTH, CIIOCOOCTBYIOIIUX TyMaHH3AIMU OHOIOTUYECKOTO

obOpazoBaHus.

CTpyKTypHpOBaHUE coAepKaHHs y4eOHOr0 MaTepHrala B porpaMMe o OHMOJIOTHH OCYIIECTBICHO
C Y4€TOM MPHUOPUTETHOTO 3HAUCHHSI 3HAHUH 00 OTIMUYUTENbHBIX OCOOCHHOCTSIX >KUBOM MPHUPOJBI, O €&
YPOBHEBOM OpraHU3allMd U SBOJIONHUUA. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOTO TpeaMera
«buronorus» BeIICIEHBI CIEAYIOIINE COIepKATENbHbIE IMHUU: «brosorus kak Hayka. MeTopl Hay4HOT O
no3HaHus», «Kierka kak Owonormdeckas cucreman, «OpraHuzM Kak OHMONOTHYECKas CHCTeMay,
«CucreMa 1 MHOT00Opa3ue OPraHUYECKOTO MHUPA», «IBOJIOIUS KUBOU MPUPOABD», «IKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Llens w3yueHuss ydeOHOoro mpenmera «buonmorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00yYaroIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKITMOHATHHOW OpraHU3aIMK KUBBIX CHCTEM Pa3HOTO paHra
U NpUOOpeTeHNne YMEHHUM UCTIOIb30BaTh ATH 3HAHUS Ui TPAMOTHBIX JEMCTBHI B OTHOLIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHHS PA3TUYHBIX KUZHEHHBIX MTPOOIIEM.

Hoctmxenne 1enu u3ydeHws ydeOHoro mpenmera «buomnorusi» Ha 0a30BOM  YpPOBHE
o0ecrieunBaeTcsl pelieHueM CIEAYIOIUX 3a/1ay:

— OCBOEHHE OOYyYaIOUIMMHCS CHCTEMBbl 3HAHMM O OWOIIOTMYECKUX TEOpUAX, YUYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBUIIAX, CIYKAIUX OCHOBOH /17151 )OpMHUPOBAHUSI IPEACTABICHUH O
€CTECTBEHHO-HAYYHOU KapTHHE MHpa, O METOAAaX HAYYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOPa3UH U
OCOOCHHOCTSIX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHW3alliM, BBIJAIOUIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEAOBAHUSIX B OMOJIOTHH;

— (¢opMupoBaHue y 00ydaroluxcs MO3HABATEIbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B [IPOIIECCE aHANIM3a JTAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TJISIOB, HJICH U TIOJIXOJIOB K
M3YUYEHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpTraHU3AIUY;

— CTaHOBJIEHHUE y 00yYaroImuxcs o01mel KyabTypbl, GyHKINOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSICHSITH U OIICHUBATH SIBIICHUSI OKPYXKAIOIIETO MUpPA JKUBOW MPUPOIBl HA OCHOBAHHWH 3HAHUU U
OTIBITA, TIOJIYYCHHBIX TTPU U3YUCHUH OMOJIOTHH;

— (¢dopMUpOBaHHE Yy OOYYarOIIMXCS YMEHUW WIUTFOCTPUPOBATH 3HAUYCHHE OWMOIIOTMYECKUX 3HAHUU B
MPaKTUYECKON JESTEIBHOCTU 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUUA U
arpoOMOTEXHOJIOTHIL;

— BOCHHTaHHE YOSKIEHHOCTH B BO3MOKHOCTH IMTO3HAHHUS YETIOBEKOM KUBOU MPUPOIBI, HEOOXOIMMOCTH
OCpeKHOTO OTHOIICHUSI K HEH, COONIOJCHUS ITUYSCKUX HOPM IPH MPOBEICHUH OMOJIOTHYESCKHX
HCCJICTIOBAHUM;

— OCO3HaHUE IIEHHOCTU OMOJOTHYECKUX 3HAHWU JJIsl TOBBIIMICHUS YPOBHS YKOJIOTUUYECKOU KYIbTYPHI,
JU1st GOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

— TpUMEHEHHEe MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEAHEBHON JKU3HM JJISl OIICHKHU MOCIEACTBUI
CBOEH JESITEIBHOCTH 110 OTHOIIEHHUIO K OKPYXKAOIEH cpe/ie, COOCTBEHHOMY 3/I0pOBbIO, 000CHOBaHHE
U cobmroieHrne Mep npoGUIaKTHKU 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE, SIBIISETCS
00s13aTeIbHBIM YY€OHBIM TPEAMETOM, BXOJSIIMM B COCTaB NpeaMeTHON obnactu «EctecTBeHHO-
Hay4HBIC TTPEIMETHD.

Jisi u3ydyenusi OMos10oruu Ha 60a30BOM YPOBHE CpeiHero oouero o0pa3oBaHusi OTBOAUTCH 68
yacoB: B 10 kaacce — 34 yaca (1 4yac B Heearo), B 11 kinacce — 34 yaca (1 yac B Heges10).



COJAEP/KAHUE OBYYEHMUSA
10 KJIACC

Tema 1. Buojsiorusi kak Hayka.
buonorus kak Hayka. CBsi3b OMOJNIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMHU U JPYTHUMH €CTECTBEHHBIMU
HayKaMH, puiiocopueid, STUKON, ICTETUKON 1 npaBoM. Posib 6ronoruu B pOpMUPOBAHUU COBPEMEHHOU
Hay4yHOU KapTuHBI Mupa. Cucrema OMOJIOTMYECKUX HAYK.
Metoapl MO3HAHUA JKUBOM mpuUpoabl  (HAOIIOJEHHME, OSKCIEPUMEHT, OIMCaHUE, H3MEpEHHUE,
KIaccu(uKaIms, MOJeIMPOBaHNE, CTaTUCTUYECKast 00padOTKa TaHHBIX).

JdemoHcTpaumu:
Tlopmpemuwr: Y. lapsun, I'. Menaens, H. K. Konbios, JIx. Yorcon u ®@. Kpuk.
Tabauyst u cxemwvl: «MeTOJIBI TO3HAHUS YKUBOW TPUPOJIBD».

JlabopaTopHble U NPaKTHYeCKUe PadoThI:
[Tpaktnueckas pabora Ne 1. «Vcmonp3oBaHME pa3IWYHBIX METOJOB MPH H3YYCHHH OHOJIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl U UX OPraHU3aI M.
Xusble cucrembl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYME >KUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPOIbI.
CpoiicTBa OumocucteM M UX pa3HooOpazue. YpPOBHM OpraHU3alud OHOCHUCTEM: MOJIEKYJISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, MONYJISIIIMOHHO-BUIOBOM, 3KOCUCTEMHBII
(OmoreoneHOTHYECKUIT ), OOCHEpPHBII.
JdemoHcTpaumu:

Tabauyvl u cxemvr: «OCHOBHBIC PU3HAKK KU3HU», « Y POBHH OPraHU3aIUH KHUBOI TPUPOJIBD».
Obopyodosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHIl COCTAB M CTPOCHUE KJIETKH.
XHWMUYECKUN C€OCTaB KJIETKM. XUMHYECKHE DJIEMEHTBI: MAKpO3JIEMEHTBI, MUKpPO3JIeMEHTHl. Bonma u
MUHEpaJIbHbIE BELIECTBA.
@OyHKIMY BOJBI 1 MUHEPAIbHBIX BellecTB B KieTke. [lonaep)xanue ocMoTruueckoro 6anaHca.
Bbenku. CocraB u crpoeHue 0enkoB. AMHUHOKHCIOTBI — MOHOMEpHI OelKkoB. HezamMeHnMble U 3aMEeHUMBbIe
AMHHOKHUCIIOTB. AMHUHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJEKYJbl (NepBUYHASA,
BTOpUYHAs, TPETUYHAs M YETBEPTUYHASA CTPYKTypa). XUMHUECKHe CBoWcTBa OenkoB. buonornueckue
(byHKLINN OENKOB.
®epMeHTBI — Ouosiormueckue Karamm3atopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN IEHTp, cyOcTpaTHas
cneunduynocts. Kopepmentsl. Butamunbl. OTiindust pepMEHTOB OT HEOPraHUYECKUX KaTallu3aToOpOB.
VYraeBoasl: MOHOCaxapuIsl (II0K03a, pubo3a U Ae30kcupubo3a), aucaxapuabl (caxaposa, JakTo3a) U
noJrcaxapuabl (Kpaxmall, IIIMKOTeH, 11eJuTio03a). buonoruueckue GpyHKIMH yTiaeBo0B.
Jlunuaer:  Tpurmuuepuapl, Qochonunuasl, crepouabl. [ uapopuiIbHO-THAPOPOOHBIE  CBOICTBA.
buonornyeckne Qynkuuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OEIKOB M JIMMHUAOB KaK HCTOYHHUKOB
SHEPIrUHU.
Hyxneunoseie kucnotsl: JIHK u PHK. Hykneotuapl — MOHOMEpBI HYKIEMHOBBIX KHCIOT. CTpoeHue u
¢bynkuun JIHK. Ctpoenne u pynkiuun PHK. Buget PHK. AT®: ctpoenune u ¢hyHKImm.
Hutonorus — Hayka o kieTke. Kinerounas Teopust — npuMep B3auMoJIeHCTBUS e U (DaKTOB B HAYYHOM
MO3HAaHUU. MeTOo bl U3YUYEHUSI KIIETKHU.
Knerka kak menoctHast xuBas cucrema. OOlIMe NpU3HAaKW KIETOK: 3aMKHYyTas HapyxHas MeMmOpaHa,
mozekyisl JJHK kak renerndeckuii anmapar, cuctema cuHTe3a Oelka.
Tunsl KIETOK: 3yKapuoTHyecKass U Ipokapuoruyeckas. OcoOEHHOCTH CTPOEHMsSI MPOKApUOTHUYECKOM
kieTku. Knerounas crenka Oaktepuil. CTpoeHue 3yKapHOTHUECKOW KJIeTKM. OCHOBHBIE OTJIMYMS
pacTUTENbHOM, )KUBOTHOM U TPHOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KIIETOYHASI CTEHKA, TIMKOKAIUKC, UX GyHKIMH. [lnazmMaTudeckas
MeMmOpaHa, e€ cBoiictBa U ¢yHkuuu. [{utomnazma u e€ opranouapl. OpHOMEMOpaHHBIE OPTraHOUIBI
kietku: JIIC, anmapar 'onbmxku, nuzocomsl. [lonyaBTOHOMHBIE OpraHOMBI KJIETKH: MUTOXOHIpPHH,
wiactuabl. [IpoucxoxaeHne MUTOXOHAPUN W TiacTuia. Bumsl mmactun. HememOpaHHBIE OpraHOWIBI
KJIETKH: pUOOCOMBI, KIIETOYHBIN LIEHTP, LICHTPUOIH, PECHUYKH, KTYyTUKU. DYHKIIUHA OPTaHOUIO0B KIIETKH.
BxnroueHnusl.
SAnpo — perynsatopHslii eHTp kieTku. CTpoeHue sapa: saepHas o00JI0UKa, KapHoIlia3Ma, XpOMaTHH,
AIPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEHIECTB B KIIETKE.
JleMoHCcTpanuu:
Ilopmpemur: A. JleBenryk, P. I'yk, T. llIBann, M. Illnetinen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.
Huarpammbl: «Pacnipenenenne XUMHUYECKUX JJIEMEHTOB B HEXHBOM mpupoae», «PacnpeneneHue
XUMHUYECKUX JJIEMEHTOB B JKUBOU MPUPOJIC».
Tabnuysl u cxemwr: «llepnoanueckas Tabaua XUMHUYECKUX 3JIEMEHTOBY, «CTPOEHHE MOJIEKYJIbI BOJBD,
«buocunres 6enka», «CtpoeHre Monekynibl Oenka», «Ctpoenue dpepmenTay, « HykIenHOBbIE KHCIOTHI.
JHK», «Ctpoenue moinekynsl AT®», «CtpoeHre 3yKapHuOTHYECKON KiIeTKn», «CTpoeHue KUBOTHOU
KIIETKN», « CTpOCHUE paCTUTEIBHOM KIETKN», « CTPOCHUE MPOKAPUOTUUYECKON KIETKN», « CTpOoeHuE sapa
KIIETKW», «YTIEBOABD», «JIumuabn.
Obopydosanue: CBETOBOM MHKpPOCKOI, OOOpYJOBaHHE i MPOBEICHHUS HAONIOJACHUN, W3MEpPEHUH,
SKCTIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, JKUBOTHBIX M OAKTEPUATIbHBIX KJIETOK.
JlaGopaTopHble H NpaKkTH4YecKne padoTbl:
JlaboparopHast pabora Ne 1. «3ydeHune kaTamuTHIECKOW aKTUBHOCTU ()ePMEHTOB (Ha MIPUMEPE aMHIIA3bI
WJTU KaTajasbl)y.
JlaGopaTopHas pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHHH, JKUBOTHBIX M OaKTepuh IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u uxX OMUCAHUEN.

Tema 4. KuzneneaTeJbLHOCTh KIETKH.
OOMeH BemecTB, WIM MeTaboau3M. AcCHUMIIIANMSA (TUIACTUYECKHH OOMEH) | JIUCCUMMIISIIHS
(oHEepreTUYecKuit 0OMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca MeTabonu3Ma. Pob 3ak0HOB coxpaHeHUs
BEIIECTB U SHEPTrUU B IOHUMaHUU METa0O0IU3Ma.
Tunbl oOMeHa BemiecTB: aBTOTPO(HBIM U rerepoTpodHbiii. Ponb gepmMeHTOB B OOMEHE BElIECTB U
IPEBPALEHUH SHEPTUU B KIIETKE.
®dotocunre3. CBeroBas u TeMmHOBas ¢asbl ¢doTocuHTe3a. Peaknuu (orocunTeza. DPHEeKTHBHOCTH
¢dorocunTe3a. 3HayeHue GOTOCUHTE3a /IS )KU3HU Ha 3emie. BinusHue ycinoBuii cpeabl Ha (POTOCUHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.
XemocuHTe3. XeMOCUHTE3UPYIoIIKe OakTeprun. 3HaUCHUE XeMOCHHTE3a JIJIs )KU3HHU Ha 3eMIIe.
DHepreTuyeckuii 0OMeH B KiieTke. Paciienienre BemecTs, BhIACICHNE U aKKyMYJIUPOBAHUE SHEPTUU B
KJIeTKe. JTarnbl dHepreTuaeckoro ooMena. ['nmukonus. bpoxenne u ero Bunasl. KucinopoaHoe okucienue,
WiIn KiIetoyHoe apixanue. OxuciurenbHoe (ocdopunupoanue. DPHEKTHBHOCTh IHEPTETHUECKOTO
oOMeHa.
Peakium matpuuHoro cunrtes3a. ['enermueckass unpopmammst u JIHK. Peanuzamus reHetmueckon
uH(popmMaluu B kieTke. ['eHeTnyeckuii koa u ero cpoiicTa. TpaHckpumus — MaTpuuHblii cunte3 PHK.
Tpaucnsus — 6uocunTe3 Oenka. Dtanbl Tpancnsuuu. KomupoBanue amuHokuciotr. Ponbs pubocom B
O6uocuHTese Oenka.
Hexknerounsie popmsl xku3Hu — BUpychl. Mcropust orkpeitust Bupycos (. Y. UBanosckuit). Oco6eHHOCTH
CTPOCHHS M >KU3HEHHOT'O LUKIA BUpYycoB. bakrepuodaru. bonesnu pacrenuid, )KUBOTHBIX U YEIOBEKA,
BbI3bIBaeMbIe BUpycaMu. Bupyc nmmynozaeduiuta yenoseka (BUY) — Bo30yautens CIINda. OGpaTHas
TpPaHCKpUIILIKA, peBepTa3a U uHTerpasa. [Ipodunakrrka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM.
JdemoHcTpaunu:
Ilopmpemwvi: H.K. Konbuos, JI.1. Banosckuii, K.A. Tumupsses.



Tabnuysr u cxemvr: «Tunsl nutanus», «Metabonu3zm», «MHUTOXOHIPUS», « DHEPTETHUECKUIT 0OMEHY,
«Xnopomacty, «Potocuntes», «Ctpoenune JJHK», «Ctpoenue n ¢pyHKIIMOHUpOBaHUE TeHay», «CUHTE3
oenkay, «['eneTndeckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHne u )KM3HEHHBIH UK BUpYyca
CIIN/a, 6akrepuodaray, «Permnukanus JHK».
Obopyodosanue: monenu-anmukanuu «Ynsoenne JHK u Tpanckpunims», «buocunres Oenkay,
«CrtpoeHnue KiIeTkn», MojJienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHIYAJIbHOE PAa3BUTHE OPraHU3MOB.
KiteTouHpli 1IUKII, WM XKU3HCHHBIA UK KiaeTku. MaTepdasza u muto3. Ilporecchl, npoTekaromuye B
unTepdaze. Perumkanus — peakuust matpudynoro cunte3a JJHK. Ctpoenne xpomocoMm. XpoMOCOMHBIN
Ha0Op — KapuoTHUIL. J{UIIJIONTHBIN U TralyIONIHbIN XpOMOCOMHBIE HAa0Ophl. Xpomatu el [luTonornyeckue
OCHOBBI Pa3MHOXEHUS U MHJMBHUIYyaJIbHOTO PA3BUTHUSI OPTaHU3MOB.
Jenenune xnerkn — muro3. Ctaguu Mutosa. [Iporeccel, mpoucxoasmme Ha pa3HbIX CTaIUsAX MHUTO3A.
buonornueckuii CMbICI MUTO3A.
[Tporpammupyemasi TuOeNb KJIETKU — aronTo3.
@DopMbl pa3sMHOKEHHUSI OpPraHU3MOB: Oecrojioe M mosioBoe. Buyipl 6ecrnosoro pasMHOXKEHUS: JelieHHe
Ha/BOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHWE, BEreTaTMBHOE PAa3MHOXKEHHE.
HckyccTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHHE JIJISl CEJIEKIINH.
[TonoBoe pa3smMHOXKEHUE, €r0 OTIIMYHS OT OECIoIoro.
Meiio3. Craguu meiosza. [lpoieccsl, mpoucxonsdiue Ha craausx Menosa. [loBeneHue xpomocoMm B
Mmeno3se. Kpoccunrosep. bronornuecknii CMbICT M 3HAYEHUE ME03a.
["ameTrorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10oJIOBBIE sKeNe3bl: CEMEHHUKU U

auyHuKy. OOpa3oBaHWE M pPa3BUTHE IIOJIOBBIX KJIETOK — TraMeT (CHepMaTo30H], SHULEKIeTKa) —
crepMartoreHe3 u oporeHe3. OCOOEHHOCTH CTPOEHUS AULIEKIETOK U criepMaTo30110B. O1I010TBOPEHUE.
[TapTenorenes.

WnpuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (3MOpuoreHes). ITarbl
SMOPHOHAIFHOTO PAa3BUTUSI Yy TO3BOHOYHBIX J>KMBOTHBIX: JPOOJEHHE, TacTPYJALHUs, OpraHOTEHE3.
[ToctomOpuonanbHOe pazBuThe. THIBI  MOCTAIMOPHOHAIBHOIO  Pa3BUTHUS: NPAMOE, HEMNpsAMoe
(TmunHOYHOE). BnusHue cpespl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.
Poct u passutue pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTAUM Pa3BUTHS.
JleMoHCcTpanuu:
Tabauywr u cxemol: «POpMBI Pa3MHOKEHUSI OPTaHU3MOBY, «/|BOITHOE OMIOOTBOPEHUE y LIBETKOBBIX
pactenuii», «BeretaTUBHOE pa3MHOXXKEHHME pacTeHHi», «J[lenenue kmetku Oaktepmit», «CTtpoeHue
MIOJIOBBIX KJIETOK», «CTpoeHue xpomocomsl», «Knerounsi nukm», «Pemmukanus JHK», «Mwutos»,
«Menos», «lIpsmoe u Hemnpsmoe pa3BuTue», «l'aMeTOoreHe3 y MIICKOIUTAOMMX M YEIOBEKay,
«OCHOBHBIE CTaJIUM OHTOTEHE3a.
Obopyoosanue: MUKPOCKON, MHUKporpenaparbl «CrepMaTo30uabl MICKOMMUTAIOLIEroy», «SIHIeKneTka
miekonuraromero», «KapnokuHes B KiIeTKax KOpeUIKa JIyKa», MarHUTHas MOJEJb-alIlIuKanus
«/lenenne knetku», moaens JJHK, moaens meTadaznoil XpoOMOCOMBEI.
JlaGopaTopHble H NpaKkTH4YecKne padoThl:
JlaboparopHast pabora Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax».
JlaGopatopHas pabota Ne 4. «/3yueHne cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.
[Ipenmer u 3amaum reHetuku. Vcropus pa3BUTHsS TeHETHKU. Poib IIUTOJIOTMU W SMOPUOJIOTHH B
CTaHOBJICHUHM Te€HETHKU. Bxman poccuiickux M 3apyOeXHBIX YUYEHBIX B pa3BUTHE T€HETUKH. MeToJbl
TeHETUKH (TUOPHUIONOTUYECKUN, IIUTOTCHETUUECKUH, MOJEKYJSIpHO-TeHeTHYecKnii). (OCHOBHBIE
F€HETUYECKUE NOHATHUS. [ eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXeMaxX CKpEIMBAHUM.



3aKOHOMEPHOCTH HACJIEJIOBaHUS MPU3HAKOB, YycTaHOBIeHHble [. Mennenem. MoHorubpumHoe
CKpelllMBaHUe. 3aKOH eINHO0-00pa3usi THOpHUIOB mepBoro nokosieHus. [IpaBuino noMmuHupoBaHus. 3aKOH
pacuierieHus npu3HakoB. [ unoresa unctotel ramet. [losiHOE M HENMOJIHOE JOMUHHUPOBAHHUE.
JuruOpunHoe cKpenBaHUE. 3aKOH HE3aBUCHMOTO HACJIeIOBaHUS NpHU3HAKOB. lluToreHerwyeckue
OCHOBBI ~ JUTHOPUIIHOTO  CKpeluBaHMs.  AHanu3upymrollee  CckpemmBanHue.  Vcmonb3oBaHue
AHATM3UPYIOUIETO CKPEIIMBAHUS ISl ONPEICTICHHS T€HOTUIIa OCOOH.
CueruieHHoOe HaciefoBaHue Npu3HakoB. Pabora T. Moprana mo CLEIUIEHHOMY HacjelIOBaHUIO T'€HOB.
Hapymenue cuensienust reHOB B pe3ybTaTe KPOCCUHIOBEpA.
XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. | eHeTH4YeCKre KapThl.
I'enernka nona. XpoMOCOMHOE OIpENEIEHHE 110J1a. AYTOCOMBI M IIOJIOBBIE XpPOMOCOMBI. I'oMorameTHbIe
U TeTeporamMeTHble opraHnu3Mbl. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C MOJIOM.
N3menunBocTh. Buabl W3MEHUMBOCTHU: HEHACIHEACTBEHHAas W HacleAcTBeHHas. Poib cpeabl B
HEHACIIEZICTBEHHOH  WM3MEHUYMBOCTH.  XapaKTepUCTHKa  MOAU(PUKANMOHHOW  H3MEHYHUBOCTH.
Bapuanvonsslii psn u BapuanuoHHas Kpuas. Hopma peaknuum npusHaka. KonaumdecTBeHHBIE H
KayeCTBEHHbIE MPU3HAKN U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKATMOHHON U3MEHYMBOCTH.
HacnencrBeHHasi, wiM TeHOTUIMYECKas, MU3MEHUYMBOCTh. KoMOMHaTHBHas W3MEHUYUBOCTHh. Meio3 u
IOJIOBOM MpoIecC — OCHOBAa KOMOMHATHBHOM W3MEHUMBOCTH. MyTalMOHHAs H3MEHYHUBOCTD.
Knaccudukanus MyTamnuii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa M TNPUYUHBI MYyTaIUil.
Myrtarennsie (pakTopbl. 3aKOH TOMOJOTHYECKHX PsIOB B HacleACTBeHHOM wu3MeHunBoctd H. W.
Basunosa.
BuesinepHast Hac1€/1CTBEHHOCTh U U3MEHYUBOCTb.
I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/bl T€HETUKH YEJIOBEKA: F€HEATOTrHYECKU,
ONM3HELIOBBIM, [UTOTEHETUYECKUM, OMOXMMHUYECKUN, MOJEKyIsIpHO-reHeTHndeckuil. CoBpeMeHHOE
orpeziesieHue TeHOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE, FTEHOTUITMPOBAHUE, B TOM YHUCIIE C TOMOUIbIO
[T[1P-ananu3a. HacnencTBeHHble 3a0071€BaHUs YeIOBeKa: TeHHbIE 00Je3HU, O0JE3HU C HACIIEICTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hu. ComMaTHYecKue ¢ TEeHEepaTHBHBIC MYyTallUH.
CrtBosioBbie KIETKHU. [IpHHITUIIBI 340pOBOTO 00pas3a *KU3HH, TUATHOCTUKHU, MPOMUIAKTUKU U JICUCHUS
TeHEeTUYECKUX OoJie3Hel. MeanKo-TeHETHIeCKOe KOHCYIbTUPOBaHNE. 3HAUCHUE MEAUITTHCKON TeHETUKHI
B IIPEIOTBPALIICHUH U JICUEHUU T€HETHYECKUX 3a00IeBaHUN YeIoBeKa.

JdemoHcTpaumnu:
Ilopmpemuwr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yerepukos, H.B. Tumodeer-Pecockuii,
H.A. BaBunos.
Tabauybr u cxemvi: «MOHOTHOPHUIHOE CKpEIIMBAaHUE M €ro0 LMUTOIEHETHYECKass OCHOBa», «3aKOH
paciieryieHusT ¥ ero LUTOTeHEeTHYeCKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpuaHoe
ckpemuBaHue»,  «lluTomormyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos»,
«B3anmoJielicTBUE aJJIEIbHBIX T'€HOB», «l'eHeThueckne KapThl PaCTEHHH, dKUBOTHBIX M YEJIOBEKA,
«I'eHeTrKa noisia», «3aKOHOMEPHOCTH HACIENOBaHUs, CUEIJIEHHOTO ¢ T0JIoM», « KaproTuriel uenoBeka u
KUBOTHBIX», «Buasl usmeHunBocti», «MonudukannonHas U3MEeHUYHMBOCTHY, «HacrnenoBanue pesyc-
dakropay, «I'eHeTHKa TpymI KpoBu», «MyTallMOHHAsS U3MEHYHUBOCTDY.
Obopyodosanue: MoAenu-anIinkauuu «MoHOruOpuHOE CKpennBanuey», «HenomHoe JoMuHUpOBaHKEY,
«Jurnbpuanoe ckpemmubanuey, «Ilepekpéct xpoMocom», MUKPOCKOT U MHUKpompenapart «/[po3oduna»
(HOpMa, MyTanuu (OPMBI KPBUIEEB B OKPACcKH Tema), repOapuii «I opox mMOCeBHONY.

JlaGopaTopHble U NpaKkTH4YecKre padoThi:
JlaboparopHas pabota Ne 5. «3yueHnue pe3yabTaTOB MOHOTHUOPHUIHOTO M AUTHOPUIHOTO CKpEIIMBAHUS
y 1p030(UITBI HA TOTOBBIX MUKPOTIPEIIapaTax.
Jlabopatopnas pabora Ne 6. «M3yuenne MoAMPUKAIMOHHOW HM3MEHUYHMBOCTH, TMOCTPOCHHUE
BAPUALIMOHHOIO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».
JlaGoparopnas pabota Ne 7. «AHanu3 MyTanuii y qpo30(uisl Ha TOTOBBIX MUKpOIpenapaTaxy.
[IpaxTrueckas padota Ne 2. «CocTaBiieHuE U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.



Cenekius Kak HayKa M MPOLECC. 3apoKICHUE CeNeKInu 1 nomectukanus. Yuenue H. WM. BaBuosa o
LEHTpax MPOUCXOXKICHUSI U MHOr000pa3us KyJIbTypHBIX pacTeHUH. LIeHTpbl mponcXoxKAeHUs JOMAIIHUX
XKHUBOTHBIX. COPT, MOpPOAA, IITAMM.
CoBpeMeHHBIE METO/bI CeleKIMU. MacCcoBbIi U MHIMBUAYAIbHBIA OTOOPBI B CEJNEKLUUU PACTCHUN U
KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUIMHT. Yucras JIUHMS.
CkpemuBanue 4yuCThIX JHMHUH. ['ereposuc, wiam rubpuaHas cuna. HepoacTBeHHOe ckpeliuMBaHue —
ayrOpuaunr. OtnanénHas rubpuamzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes M IOJy4YeHHE
MOJIMIUIONJOB. [JOCTH>KEHMS CEJIEKIIUN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
brotexHonorus kak orpacip NMpou3BOACTBA. ['eHHas MH)KeHepus. DTanbl CO3AaHUs PEKOMOMHAHTHOM
JIHK u tpancrennsix opranuzMoB. Kiierounas unxenepus. Knerounsle KynbTypsl. MUKpOKIOHAIbHOE
pa3MHOKeHHE pacTeHul. KIOHMpOBaHKME BBICOKONPOIYKTUBHBIX CEIbCKOXO35HCTBEHHBIX OPraHU3MOB.
Okonoruyeckue u arndeckue npodiemsl. MO — renernuecku MoU(UIMPOBAHHbBIE OPIaHNU3MBI.
JleMoHCcTpanuu:
Topmpemuwr: H.W. BaBunos, .B. Muuypumn, I'.Jl. Kapneuenko, M.®. IBaHoOB.
Tabauywr u cxemur.: xapra « LleHTpBI TPONCXO0XKIEHN U MHOTOOOpa3us KyJIbTYpHBIX pacTeHuil», «[lopobl
JIOMAIIHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OtnanéHHas ruOpuausanus», «PaboTs
akagemuka M. @. VBanoBay, «llomumnonaus», «O0beKTsl OMOTEXHOIOTUNY, «KileTOuHbIC KyJIBTYPHI U
KJIIOHMpOBaHue», «KOHCTpynpoBaHue U EPEHOC F€HOB, XPOMOCOM.
Obopyoosanue: MyISDKU TUIOAOB M KOPHEIUIONOB JAUKHUX (OPM M KYJIBTYPHBIX COpPTOB PAacTEHUH,
rep6apuii «CenbCKOX035iICTBEHHBIC PACTCHHUS.
JlaGopaTopHble H NpaKkTH4YecKHe padoThi:
Okckypeust «OCHOBHBIE METOJIbI U JJOCTHIKEHHSI CEJIEKIIMU PACTeHUHM M KMBOTHBIX (HA CEIEKIIMOHHYIO
CTAaHLUIO, IJIEMEHHYIO (epMy, COPTOUCIIBITATENIbHBIN YYacTOK, B TEIUIMYHOE X035 CTBO, 1ab0paTopuio
arpOyHUBEPCUTETA WM HAyYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosaonoHHass OM0JIOr M.
[IpennoceiIku BO3HUKHOBEHHSI 3BOJIIOIIMOHHON TEOPHH. DBOJIOLMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOMIIOLIMOHHON TEOPUU HA pa3BUTHE OUOJIOTUU U APYTUX HAYK.
CeupgerenbctBa »BoitouuHd. [laneoHTosnornyeckue: MOCIENOBATENbHOCTh IIOSABICHHUS BHUIOB B
NaJICOHTOJIOTHYECKOM JIETONNCH, TIepexoiHble popMbl. buoreorpaduyeckue: cxoacTBo u paznuuue payn
U (JIOp MaTEpPUKOB U OCTPOBOB.
OMOpHOJIOrMYECKUe: CXOACTBA U pa3iuyus SMOPHOHOB pa3HbIX BHJOB IO3BOHOUYHBIX. CpaBHUTEIBHO-
AHATOMUYECKHE: TOMOJIOTHUYHBIE, aHAJIOTMYHbIE, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISpPHO-
OMOXMMHMYECKHE: CXOACTBO MEXaHU3MOB HACJIECTBEHHOCTU U OCHOBHBIX META00JIMYECKUX IyTEN Y BCEX
OpPIaHU3MOB.
OpomonnonHas teopust Y. lapBuna. IIpeanocbulki BOSHUKHOBEHMs JapBUHU3MA. J[BHKyIIue CHIIBI
IBOJIOIMKM BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE IIPU OTPAHUYEHHOCTH PECYPCOB,
HeomnpenenEHHas U3MEHIUBOCTh, 00pb0a 3a CyIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).
Cunretndeckas Teopus Boonnn (CTI) u e€ 0OCHOBHBIE MOJIOKEHHS.
MukposBomronus. [omynanus kak eIuHUIA BUAA U SBOJIIOLUH.
JBrxyiue cuibl (pakTophl) 3BOJIIOLMU BUAOB B Npupoae. MyTalMOHHBINA Iporecc U KOMOMHATUBHAs
U3MEHYUBOCTb. [lony siMoHHbIE BOJIHBI U Apeiid reHoB. M3omsuus u Murpanus.
EcrecTBeHHBII 0TOOp — HanpaBIsioUi pakTop 3BorOIHH. DPOPMBI €CTECTBEHHOT'O 0TOOPA.
[IpucnocoOiaeHHOCTh OpraHM3MOB KaK pe3yJsibTaT 3Bostoluu. [Ipumepsl nprcrnocodyieHnit y opraHu3MoB.
Apomopdo3bl U UAMO-aJaNTALIH.
Bun u BumooOpazoBanue. Kputepun Buma. OcHoBHbIE (GOpMBI BUI000pa30BaHUs: reorpapuyueckoe,
HKOJIOTMUYECKOE.
Makpospomonust. @opMbl IBOMIONUK: (UIETUYECKAs, TUBEPreHTHasi, KOHBEPreHTHAs, NapaiesibHasl.
HeoOpatumocTs 3BoIOLNY.



[IpoucxoxneHue OT HecHeUAJIUM3UpPOBaHHBIX MpeakoB. Ilporpeccupyromas —crenuanu3anus.
AnanTuBHAs paguaIus.

JdemoHcTpaumnu:
Iopmpemuwr: K. Jlunnei, XK.b. Jlamapk, Y. [apBun, B.O. Kopanesckuii, K.M. bap, 3. T'ekkenb,
®. Mromep, A.H. Ceseprios.
Tabauysr u cxemsi: «Pa3BuTHE OpraHNYECKOT0 MHUpa Ha 3eMiiey», «3apOIBIIIN TO3BOHOYHBIX )KUBOTHBIXY,
«Apxeonrtepukc», «Popmbl 00prObI 3a cymiecTBoBaHHE», «EcTecTBeHHBIN 0TOOPY», «MHOrooopasue
COPTOB  pacTeHmit», «MHoroobpasue mopox >KUBOTHBIX», «llomymsmum», «MyTtanuoHHas
U3MEHYMBOCTB», «Apomopdossl», «Manmoamantauumn», «OOmas aereHepauus», «JIBUxKylue CHIIbI
sBomom», «Kapra-cxema mapumpyrta myremectBus Y. [lapBuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucrocobneHHOCTh ~ OpraHu3mMoBy», «l eorpaduueckoe BUA00Opa3oBaHHE», «IKOJIOTHUECKOE
BUJI000pa30BaHUE).
Obopyoosanue: KOINEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKH, HaOOp IJIOJOB U CEMSH,
kosiekuus «lIpuMepsl 3alUTHBIX MPUCTIOCOOIEHUHN Y KUBOTHBIX», MOJENb «OCHOBHbBIE HAlpPaBICHUS
3BOJTIOIHHY, 00bEMHAA Moieb « CTPOEHHE TOJIOBHOT'O MO3Ta MMO3BOHOYHBIXY.
buoreorpaduyeckas kapra Mupa, Koiekuus «@DOpMbl COXPAaHHOCTH HCKOMAEMBIX >XHBOTHBIX U
pacreHuii», wMoxens ammukanus «llepekpéct xpomocom», BiaxHble Ipenaparbl  «PaszButue
HaceKkoMoro», «Pa3zBurue JsArymkuy, Mukponpenapar «Jlposoduia» (Hopma, MyTauuu Gopmbl KpbLIbeB
U OKpacKH Tela).

JlabopaTopHble U NpaKkTHYecKHue padoThbI:
JlabopaTtopHnas pabora Ne 1. «CpaBHEeHHE BUIO0B M0 MOP(POIOTUUECKOMY KPUTEPHIO».
Jlaboparopuass pabota Ne 2. «OmnucaHue NpUCHOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.
JloHayuHble NpEACTaBICHUS O 3apOKACHHUM KW3HU. HaydHble rMnoTe3pl BOSHUKHOBEHHMS JKHM3HM Ha
3emite: abuoreHes ¥ naHcrepMust. XUMUYECKas 3BOTIONH. AOGHOTeHHbIM CHHTE3 OPraHMYECKHX BELIECTB
U3 HEOPraHWYEeCKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHNE XUMUUECKOH 3BoMoIMY. HauanbHble STansl
ouomornueckoir dBosroruu. [wmnoresa PHK-mmpa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp |
BO3HHUKHOBEHUE IPOTOKIETKH. [IepBbIe Ki1eTKH 1 X 3BOtoLMsA. POPMUPOBAHUE OCHOBHBIX IPYII KHUBBIX
OpraHU3MOB.
Pa3Butue xu3Hu Ha 3emiie 1Mo spaM U mnepuoaam. Karapxel. Apxelckas U NPOTEPO30MCKas SPHI.
[Taneo3oiickass spa u e€ mnepuoAbl: KeMOPUHCKHUH, OPIOBUKCKHM, CHIypUHCKHUI, JEBOHCKH,
KaMEHHOYTOJIbHBIN, IIEPMCKHUH.
Me3so3olickasi 3pa u €€ epruobl: TPUACOBBIN, FOPCKUA, MEJIOBOM.
KaitHo3oiickast spa 1 €€ nepuo/ibl: NaJeOreHOBBIN, HEOT€HOBBIM, aHTPOTIOTEHOBBIH.
XapakTepucTuKa KJIMMaTa ¥ T€0JIOTMUeCKUX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLUH PACTUTENBHOTO U
’KHUBOTHOTO Mupa. ApoMop(]o3bl y pacTeHHil U KUBOTHBIX. [losiBJIeHMe, pacBeT U BhIMUPAHHUE TPYIII
JKUBBIX OPraHU3MOB.
Cucrema OpraHM4eckoro MHupa Kak OTpaX€HHE 3BOIIOLUUH. OCHOBHBIE CHUCTEMATUYECKHE TPYIIIBI
OpraHU3MOB.
OBOJIIOIMS YEIOBEKA. AHTPOIOJIOTHS KaK HayKa. Pa3BUTHeE MpeACTaBIeHUI O TPOUCX0KICHUH YEJIOBEKA.
Mertopl u3ydeHus: aHtponoresesa. CXoJICTBa U pa3iavyuus 4eIOBEeKa M KUBOTHBIX. CHCTeMaTHYECKOe
MOJIO’KEHUE YETIOBEKa.
JBuxyiue cunsl (pakTopsl) aHTpornoreHesa. HaciencTBeHHas H3MEHYUBOCTh M €CTECTBEHHBIH 0TOOP.
OO0mecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYIHH TPy, MBIIUICHUE, PEUb.
OcHOBHBIE CTaAMM W BETBU HBOJIIOIMM YEJIOBEKAa: aBCTpaJONUTEKH, YernoBek ymenbld, YenoBek
npsaMoxonsamuii, Yenoek HeaHaepTaibckui, YenoBek pasymHbld. Haxolku HCKomaembIX OCTaTKOB,
BpeMs1 CYIIECTBOBaHUS, 00JIACTh PACcIpOCTpaHeHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.
UYenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BPONEOUAHAs (€Bpa3HiicKasi), HErpo-aBCTPAIOUAHAS
(9KBaTOpHalibHAsA),  MOHTOJOUIHAS  (a3MaTcko-aMepukaHckas). UYepTsl  IPUCIOCOOIEHHOCTH
IIPEJICTAaBUTEINIEH YEIIOBEYECKUX Pac K YCIOBUAM CylleCTBOBaHMs. EnnHCTBO yenoBeueckux pac. Kpuruka
pacuzMa.



JdemMoHCcTpauMu:
Ilopmpemor: ®©. Penn, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.
Tabnuysr u cxemol: «Bo3HukHOoBeHHe CoJIHEUHOW cHUCTeMBbl», «Pa3BUTHE OPraHUYECKOrOo MHUPay,
«PactutenbHas kiueTka», « KuBotHas knetka», «[Ipokapuornueckas kietka», « CoBpeMeHHasi CUCTEMa
OpraHUYecKoro mMupay, «CpaBHEHHE aHATOMUYECKHUX UYepT CTPOCHHS YeOBEeKa U YeOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa TMaJCOHTOJOTMYECKMX HaXOJOK IPEIKOB COBPEMEHHOI'O 4YEIIOBEKay,
«/lpeBHeimue moan», «/Ipesuue moau», «llepBeie cOBpeMEHHBIE 0N, «Uel0BeuecKue pacbh».
Obopyoosanue: mynsoku  «[IpoucxoxaeHne denoBeka» (OIOCTBI aBCTPATOMHUTEKA, MUTCKAHTPOIIA,
HEeaHAepTaliblia, KPOMaHbOHIIA), CIETIKH WM N300paKeHHs] KAMEHHBIX OpYIUil IEpPBOOBITHOTO YeI0BeKa
(kaMHH-4OTIIIEepHI, pyOmIIa, ckpebia), reoxpoHooruyeckas Tabmauia, KoJuteKius «DopMbl COXpaHHOCTH
MCKOIIa€MbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble H NpaKkTH4YecKHe padoTbi:
[IpakTuaeckas pabota Ne 1. «3ydeHune NCKOMaeMbIX OCTATKOB PACTEHUN U )KHUBOTHBIX B KOJUICKIIUSIX).
DKCcKypcus «IBOJIIOLMS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUYHBIH WU KpaeBeIUECKUI
My3ei).

Tema 3. OpranusMsbl U OKpysKaIas cpeaa.
OKoJorus Kak Hayka. 3ajayd M pa3feibl dKOJOTMU. METOIbl 3KOJIOTHYECKUX HCCIEA0BaHUM.
DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.
Cpenpl 00MTaHMsI OPraHU3MOB: BOJIHAsA, HA3EMHO-BO3AyIIHAsl, [IOYBEHHAsl, BHYyTPUOPTraHU3MEHHAs!.
Oxonorudeckue dakropsl. Kimaccudukarus sxosornueckux (HakTopoB: aOHOTHYECKUE, OMOTHIECKUE U
aHTponoreHHsle. JelicTBrEe IKOIOTHYECKUX (PAKTOPOB HAa OPTaHU3MBI.
AbGuoTtnueckue (HakTOphl: CBET, TemIeparypa, BiaxHocTb. dDotonepuomusm. IIpucnocobienus
OpraHU3MOB K JIEUCTBUIO a0MoTHYeCKUX (hakTopoB. broiornueckue puTmsl.
buortnueckue pakropbl. Buasl 6MoTHYECKHX B3aUMOACHCTBUN: KOHKYPEHIIUS, XUIITHUYECTBO, CUMONO03 1
ero gopwmel. [Tapazutusm, koonepauus, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcann3M, HeUTpaau3M. 3HaueHue OMOTHYECKUX B3aUMOACHCTBUH ISl CYIIECTBOBAHHS OPTaHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.
OKOJIOTUYECKHE XapAKTEPUCTUKU MOMyasiuuu. OCHOBHBIE IIOKa3aTeNW MOMYJSALUUU: YHUCIECHHOCTD,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalLiUs. J{nHaMUKa YUCIIEHHOCTH MOMYJISLIUU U €€
peryusuus.

JleMoHCcTpanuu:
Iopmpemur: A. I'ym6onpar, K. ®@. Pynbe, 3. ['exkens.
Tabauyvr u cxemwvi: xapta «llpupomnsie 30HBI 3emin», «Cpenbl OOWTaHUS OPTAHHU3MOBY,
«Dortonepuoausm», «llomynsauumn», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSIUN UH(PY30pUH-
Tyenpkuy, «[lumesbie nenm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:
JlaboparopHas padora Ne 3. «Mopdonoruueckre 0cOOEHHOCTH PACTECHHM U3 Pa3HBIX MECT OOUTAHUSY.
JlaGoparophas pabota Ne 4. «BausiHue cBeTa Ha pOCT M pa3BUTHE YSPEHKOB KOJIEYCay.
[TpakTuueckas padora Ne 2. «Iloacuét MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo0miecTBa M IKOJIOTHYE€CKHE CHCTEMbI.

Coo0mectBO opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUOBasi, ITPOCTPAHCTBEHHAs,
Tpodudeckas (mumieBas). Bumapsl-nomuHanTel. CBS3u B OHOIICHO3E.

Dxonorudeckue cuctembl (3kocuctemsl). [lonaTue o0 sxocucteme u OGuoreornenose. yHKIMOHATBHBIE
KOMIIOHEHTBI JKOCUCTEMBI: TPOAYIEHTHI, KOHCYMEHTHI, peAyleHTh. KpyroBopoT BemIECTB M IMOTOK
SHEPruu B HKocucteMe. Tpoduyeckue (MUIIEBBIE) YPOBHH ASKOCHUCTEMBI. [IWIeBbIE LEMM U CETH.
OcCHOBHBIE TOKa3aTeNH YKOCUCTEMBI: OMomMacca, MPOMyKIUs. JDKOJOTHIECKHE MUPAMUIbBL: MTPOTYKIIUH,
YUCIIEHHOCTH, OoMacchl. CBOMCTBA 9KOCHUCTEM: YCTOMYHNBOCTh, CAMOPETYJISIHs, pa3BuTre. CyKIieccus.
[TpupoHBIE YKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO WIIM IIUPOKOJMCTBEHHOTO
jeca.
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AHTpPOTIOT€HHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBL. Y pO03KOCHCTeMBl. brosoruueckoe u X03sHCTBEHHOE
3HaYEHHE arpo’IKOCUCTEM U YPOOIKOCHCTEM.
bropa3znoobpa3zue kak GpakTop ycToHdMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOro pasHoo0pasus
Ha 3eMie.
VYuenne B. . Bepuanckoro o 6uocgepe. ['panuiipl, coctaB u cTpykTypa ouocdepsl. )Kupoe BelecTso u
ero ¢pyHkuuu. OcoOeHHOCTH Onocdepsl Kak r100adbHON KOCHCTEMBI. J[MHAMHUYecKoe paBHOBECUE U
oOpatHast cBA3b B Orocdepe.
KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yIJiepoja, a30Ta). 30HAJIbHOCTb
o6uocdepbl. OCHOBHBIC OMOMBI CYIIIH.
YenoBeuectBO B Omochepe 3emiau. AHTpPONOTCHHBIE W3MEHEHHS B Ouocdepe. [mobanbHbIE
HKOJIOTMUECKUE TPOOIIEMBI.
Cocy1iecTBoBaHUE IPUPOIBI U yesioBeuecTBa. CoxpaHeHHe OMOopa3HO00pa3usl Kak OCHOBA YCTOMYMBOCTH
6uocdepsl. OCHOBa palMOHAIBHOTO YIPABJICHUS NPUPOAHBIMU PECypcaMd M HMX HCIIOJIb30BaHUE.
Jloctuxenust OMOJIOTUU U OXpaHa IPUPOJIBI.

JdemoHcTpaunu:
Ilopmpemuwr: A. JIx. Tencnu, B.H. Cykaués, B.I1. Bepnanckuii.
Tabnuywl u cxemul.: «IlumieBpie nenm», «buoneHo3: coctaB u CTPYKTypay», «IIpupoaHbie cooOmecTBay,
«llenmn mnuTaHus», «OKoIOrMYecKas mupamuaa», «buochepa w  dyemoBek», «DKocucrema
HIMPOKOJIMCTBEHHOIO JIECa», «IJKOCHUCTEMAa XBOWHOTO Jieca», «buoneHo3 BogoéMa», «ArpoueHos3»,
«lIpuMepHBIE aHTPOIIOI€HHBbIE BO3ACUCTBUS Ha IPUPOLY», «BaXHEHIIME WCTOYHUKMU 3arps3HEHUs
BO3/lyXa U TPYHTOBBIX Bo/», «IlouBa — BaskHelas cocTapistonias ouocdepon, «PakTopsl Aerpajaluu
nouBy, «IlapHukoBsiit 3 dexrT», «PakTOpbl pagNOAKTUBHOTO 3arpsA3HeHus Ouocdeps», «OOmas
cTpykrypa Ouocheps», «Pacnpoctpanenue xusHu B Ouochepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopor yriepona B 6uocdeper», «Kpyropopot azora B mpupoe».
Obopyoosanue:  Mojenp-anmiaukanus  «Tunuunele  OuoueHo3bl», Tepbapuil  «PacTutenbHble
cooOmiecTBay, Kouiekuuu «buoneHos», «Bpenutenn BaXXHEUIIMX CENBCKOXO3SHCTBEHHBIX KYJIbTYp»,
repOapuy U KOJUIEKLIMU PAaCTEHUU U KMBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM SKOJIOIMUYECKUM Ipynnam
onnoro Buaa, Kpacnas kaura Poccuiickoit denepanmu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHHH H
KUBOTHBIX.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
ITPOI'PAMMBI 110 BUOJIOI'N HA BA30BOM YPOBHE
CPEJHETI'O OBHIET'O OBPA30OBAHUA

Cornacao ®I'OC COOQO, ycraHaBnuBaroTCs TpeOOBAHUS K pe3yJIbTaTaM OCBOSHHSI 00yUYarOIIMMUCS
IpOTpaMM CpPeIHEro o0IIero o0pa3oBaHMs: TMYHOCTHBIM, METAIPEAMETHBIM M ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS NpeaMeTa « buosiorusy BbIAEIEHBI CleIyoIue
COCTAaBJISAIOLIME: OCO3HAHNWE 00YYaIOLUIMMHUCS POCCUICKON Ipa1aHCKONW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIIEHHIO, HAJTMUNE MOTUBALMU K 00yUEHUI0 OUOJIOTHH,
L[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUN JIMYHOCTU HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPATULIMHA pa3BUTHsI OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTb U CIIOCOOHOCThH 00yYaromuxcs
PYKOBOJCTBOBATbCSL B CBOEH JEATENBHOCTH ILI€EHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, IPUCYIIMMHU
CUCTeME OMOJOrM4ecKoro oOpa3oBaHMs, HaJIMYME 3KOJOTWYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTb LIEJIU U CTPOUTD KU3HEHHBIC IUIAHBL.

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MpeaMeTa «buonorus» nocTuraroTcs B €JMHCTBE YUeOHOH 1
BOCIIUTATEIbHOMN ACSITEIIBHOCTA B COOTBETCTBUU C TPAJIULIHUOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH,
UCTOPUYECKMMU U JIyXOBHO-HPAaBCTBEHHbIMU ILIEHHOCTSIMHM, NPUHATHIMH B OOLIECTBE IMpaBWJIaMH U
HOpMaMH TMOBEJEHHs M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHA,
pa3BUTUs BHYTPEHHEH MO3UIUU JMYHOCTH, MAaTPUOTHU3MA, YBAXKCHUS K 3aKOHY M IIPaBONOPAIKY,
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4eJIOBEKY TPY/la U CTapllieMy IIOKOJIEHUIO, B3aUMHOI'0 YBAXKEHHUsI, 0EPEKHOr0 OTHOIIEHHUS K KYJIbTYPHOMY

HacleIMI M TPAaJuLUHsIM MHOTOHAMOHANBHOrO Hapoaa Poccuiickoin ®enepaunuu, npupone u

OKpY’Karolllen cpene.

JInuHOCTHBIE pE3yJNbTaThl OCBOEHHUS y4yeOHOro mpeaMmera «bBHOJOTHS» IOKHBI OTpakaTh
FOTOBHOCTb U CIOCOOHOCTh OOYyYaroIIMXCSl PYKOBOJCTBOBAThCS C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAllUH, MO3UTHBHBIX BHYTPEHHHUX YOEKICHHIA,
COOTBETCTBYIOIUX TPAAULIUOHHBIM LEHHOCTSIM POCCUHCKOro OOIIEeCTBa, PACHIMPEHHE >KU3HEHHOTO
ONbITa U OIbITA AEATEIBHOCTH B IPOLECCE PEATM3AaLUN OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOU
JIESTENbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

— c(hOpMUPOBAHHOCTH IPAKAAHCKON MO3UIIMH 00YyYarOIIErocss Kak akTHUBHOTO U OTBETCTBEHHOI'O WIEHA
POCCUICKOTO O0IIIEeCTBA;

— OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEN, yBaXKEHHUE 3aKOHA U MPAaBOIOPSIKA;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATEIBHOCTH MPH CO3AAHUH YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M IM03HABATEIbHBIX 3371a4, BHITOJIHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

— CHOCOOHOCTH OIPENENATh COOCTBEHHYIO MO3ULMIO TI0 OTHOIICHUIO K SIBIEHUSM COBPEMEHHOM KU3HU
1 OOBICHATH €€;

— YMEHHE YUYMUTHIBaTh B CBOUX JEHCTBUIX HEOOXOIUMOCTh KOHCTPYKTUBHOT'O B3aUMOJAEHUCTBHUS JIt01eH
C pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSAMH U COLIMANIbHBIM MOJIOKEHUEM;

— TOTOBHOCTH K COTPYAHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMOIHEHHS YUEOHBIX, TO3HABATEILHBIX U
UCCJIEZIOBATEIbCKUX 3aJlay, YBAXKUTEIHHOTO OTHOILEHUS K MHEHHIO ONIMOHEHTOB IpU 00CYKJIEHUU
CIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAECPIKAHNUS;

— TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS
—  c(opMUPOBAHHOCTh POCCUICKON I'pakJJTaHCKOM MIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K CBOEMY

HapoJdy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoauHoM, ropaocTu 3a ¢cBOM Kpail, cBow Poauny, cBou
A3BIK U KYJIBTYPY, IIPOILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOT O Hapoaa Poccnu;

— LEHHOCTHOE OTHOLIEHUE K IPUPOAHOMY HACIEAUIO U MaMATHUKAM IIPUPOABI, JOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPY/IE;

— CHOCOOHOCTH OIICHMBATh BKJIAQJ] POCCHUHCKHMX YYEHBIX B CTAaHOBIIEHWE W pA3BUTHE OUOJIOTHH,
NOHMMAaHHMsI 3HaYeHUs1 OMOJIOTHH B TIO3HAHUH 3aKOHOB IPUPOJIbI, B )KU3HU YEIOBEKA U COBPEMEHHOTO
o01ecTBa;

— wujaeliHasg yOeXKIEHHOCTh, TOTOBHOCTh K CIY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 33 €T0
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— OCO3HaHHUE JYXOBHBIX LICHHOCTEU POCCUMCKOr0 HapO/a;

— ¢c(pOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO [TOBEACHMUS;

— CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 M TNPUHUMAThb OCO3HAHHBIE pEIIEHUs, OPUEHTHPYACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HaHHUE JINYHOTO BKJa/la B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

— OTBETCTBEHHOE OTHOLICHHUE K CBOMM POJUTEISAM, CO3/IaHUIO CEMBHA HA OCHOBE OCO3HAHHOI'O IIPUHATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUM C TPATULHASIMHU Hapoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

— 3CTETHYECKOE OTHOIICHNE K MHUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOT'O TBOPUECTBA,
cropTa, Tpy/Ja, OOIECTBEHHBIX OTHOILIEHUI;

— NOHUMAHHUE IMOLMOHAIBHOIO BO3ICUCTBUS )KMBOM IPUPOJIBI U €€ LHEHHOCTH;

— TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH KadecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BoCcHMTAHUS, (OPMHPOBAHHMS KYJIbTYPbl 310POBbSI M 3MOLHMOHAJIBHOIO
0J1aronoJIy4us:
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NOHMMAaHWE ¥ pealu3anus 37A0pOBOro M 0Oe30macHoro obOpasa JKU3HU (370pOBOE NHTaHUE,
COOIIIOJICHNE THUTUEHUYECKUX IPaBHJI U HOPM, COAJTAHCHUPOBAHHBIA PEKUM 3aHATHH W OTIBIXA,
peryJisipHas pU3nUecKasi akTUBHOCTD), OEPEkKHOI0, OTBETCTBEHHOI'O M KOMIETEHTHOI'O OTHOILIEHHUS K
COOCTBEHHOMY (PM3HUECKOMY M NICUXUYECKOMY 37I0POBBIO;
NOHMMaHKWE [EHHOCTH MPaBWJ WHAWBUAYAILHOTO W KOJUIGKTUBHOTO 0OE30IIaCHOTO IOBEACHUS B
CUTYaIlMsIX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HHU JIOJICH;
OCO3HAHME TIOCIICACTBUI W HETIPHUITHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aIKOTOJISI, HAPKOTHUKOB,
KypeHHUs);

6) TPyA0OBOr0 BOCIIMTAHMSA:
TOTOBHOCTb K TPYAY, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYIOI00HE;
TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMANbHON HAaINpaBlIE€HHOCTH,
CIOCOOHOCTh MHUITUUPOBATD, TNIAHUPOBATH M CAMOCTOSTEIBHO BBHITIOJIHSTH TaKyIO S TEIBHOCTD;
UHTEpEC K pa3inyHbIM cepam npodeccrHoHaIbHON NeITeTbHOCTH, YMEHUE COBEPIIIATh OCO3HAHHBIH
BEIOOD Oyayieit mpodeccuu u pearn30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIC TUIAHBI,
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH;

7) 3K0JIOTNYeCKOr0 BOCITUTAHUS:
HKOJIOTHYECKH 1eJIec000pa3HOe OTHOIICHHUE K TPUPOJE KaK HCTOUYHUKY JKM3HU Ha 3emJie, OCHOBE €€
CYIICCTBOBAHHSI,
MOBBIIIEHUE YPOBHS IKOJOTHUYECKON KYJIbTYpPbI: IPUOOPETEHUE OMBITA TNIAHUPOBAHUS TIOCTYIIKOB U
OIIEHKU WX BO3MOXHBIX MOCIIEICTBHIA ISl OKPYIKAIOIIEeH CPeIbl;
0CO3HAHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IMyTel UX PeLIeHus;
CIOCOOHOCTh HCIIOJNB30BAaTh MPHOOpPETaeMble NMPH W3yYEHUH OWOJIOTMM 3HAaHWS W yMEHUS MpU
pelieHnH TPoOJIeM, CBSI3aHHBIX C paIlMOHAIBHBIM MPHUPOJIONOIB30BaHUEM (COOTIOACHUE TPABHII
NOBEJCHUS B NMPUPOJIE, HAIIPABJICHHBIX Ha COXPAaHEHUE PAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BUJIOB,
9KOCHCTEM, OnoCcdepshl);
AKTUBHOE HETIPHUSTHE NIEHCTBHUW, MPHHOCSIIIUX BpPEA OKpYKAIOIIeW TPUPOIHON cpene, yMeHHe
IPOTHO3UPOBATh HEOJIArONPUATHBIE YKOJIOTUYECKUE MOCIEACTBHUS NPEANPUHIUMAEMBIX JACUCTBUN U
NPEOTBPAIIATh UX;
HAJIMYUE PA3BUTOTO SKOJIOTMYECKOIO MBIIIJICHUS, SKOJIOTMUECKON KYJBTYpPBl, ONBITA JESTEIbHOCTU
HKOJIOTUYECKOW  HAINpaBICHHOCTH, YMEHHUS pYKOBOJICTBOBATHCS HMH B  II03HABaTEIbHOH,
KOMMYHHKATHBHOH U COIIMATILHON IMPAKTHKE, TOTOBHOCTH K YYaCTHIO B TPAKTUYCCKOHN ESTETLHOCTH
9KOJIOTUYECKOM HANIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI0 MO3HAHMA:
c(OPMHPOBAHHOCTH MHEPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIECTBEHHOI MPAKTUKH, OCHOBAaHHOI'O HA JIMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B IOJIUKYJIBTYPHOM MHPE;
COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON KYJBTYpPBI KaK CPEICTBAa B3aMMOACHCTBHS MEKIY
JFOBMU M TIO3HAHUS MUDA;
NOHWMaHue crienn (UK OMOJIOTHH KaK HAayKH, OCO3HaHUS €€ poiii B (GOPMUPOBAHUH PALIMOHATIHHOTO
HAYYHOT'O MBIIIUICHUS, CO3/JAHHH IIEJIOCTHOTO MPEJICTABICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOIBI, YeTIOBEKa U OOIIECTBa, B MO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U PElIeHNH MpolieM
COXpaHEeHHS TPUPOTHOTO PaBHOBECHS;
yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJsl COBPEMEHHOW LMBMIIM3AIMU: OOecreueHus: HOBOTO
YPOBHSI pa3BUTHs MEAMLMHBI, CO3JAHME MEPCHEKTHBHBIX OHOTEXHOJOTHH, CIOCOOHBIX peIaTh
pecypcHble TPOOJIEMBI Pa3BHTHSl UEIIOBEUECTBA, IIOMCKA TyTeH BBIXOJAa U3 TJIOOATBHBIX
9KOJIOTUYECKUX MpolieM M obecreueHHs mepexosa K YCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIB30BAHUIO TIPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;
3aWHTEPECOBAHHOCTH B MOJyUYCHUH OMOJIOTMYECKUX 3HAHUHN B LEJISIX MOBBIIICHUS O0IIEH KyJIbTYpPHI,
€CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOHW 4YacTh (PYHKIMOHAIBHOW TI'PaMOTHOCTHU
oOyyaromuxcs, GOpMUPYEMO TPHU N3YYIEHUHN OMOJIOTHH;
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— TIOHUMaHHWE CYIIHOCTH METOJOB IO3HAHMS, WCIOJIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJIb30BaTh TOJTy4aeMble 3HAHMS Ul aHaIu3a U OOBSICHEHUS SIBIICHUH OKpPY>KaloLIero Mupa u
OPOUCXOJAIINX B HEM U3MEHEHHH, yMEHHE JieflaTh 0OOCHOBAaHHbBIE 3aKIFOUEHUS HA OCHOBE Hay4HbIX
(aKTOB M MMEIOUIMXCS TAaHHBIX C IEJIHIO MOIYYEHUS TOCTOBEPHBIX BBHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh OMOJIOTMYECKHE 3HAHMS Ul pelleHus npolsieM B
peabHbBIX )KU3HEHHBIX CUTYaLUsX;

— OCO3HaHWE IIEHHOCTM HAyYHOW JeSTeNbHOCTH, TOTOBHOCTb OCYUIECTBISATH MPOEKTHYIO U
UCCIIEI0BATENbCKYIO JEATENbHOCTh HHANBUIYaTIbHO U B TPYIIIIE;

— TOTOBHOCTh M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
HOJIyYEHHIO HOBBIX 3HaHUI 110 OMOJIOrMH B COOTBETCTBHHU € )KU3HEHHBIMHU IIOTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbie pe3yJIbTaThl OCBOCHHS yueOHOTO npenameTa « BHoIorus» BKIFOYAOT: 3HAYUMBbIC

s (opMHpOBaHUS MHPOBO33PEHUS  OOYYAIONIMXCS MEKIUCIHUIUIMHAPHBIE —(MEXIPEIMETHBIC)

OOIICHAYYHBIE TMOHATHS, OTPAKAIONINE [EJIOCTHOCTh HAYYHOW KapTHHBI MHpA M CHEIH(PUKY METOJIOB

MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIECTBO, YHEPIHs, SABJICHHUE, MPOIECC, CUCTEMA,

HAYYHBIA (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, MCCIeI0BaHue, HaOII0eHHE,

U3MEpPCHHE, OKCIICPUMEHT | JAPYTUX), YHUBEpPCAbHbIC Yy4ecOHbIC JelCTBUSA (ITO3HABATEIIBHEIC,

KOMMYHHKATHBHBIC, PETYJISITHBHBIC), OOecreurBaroliye GopMupoBanue (yHKIIMOHATLHON IPAMOTHOCTH

U COIMANIbHOW KOMIIETEHIIMU OOYYarOIIUXCs, CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJB30BaTh OCBOCHHBIE

MEKIUCIUTUIMHAPHBIC, MHPOBO33PCHUCCKUE 3HAHUS W YHHBEPCAIBHBIC YydYeOHBIC [CHCTBUS B

MO3HABATEJIbHON U COIMAIbHON MPAKTUKE.

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHUS MPOTPaMMBI CPeIHET0 00Iero oOpa3oBaHMs JOJKHBI

OTpaXKaTh:

OgJ1ajieHHe YHHBEPCAJbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:
1) 6a30BbIe JJOrHYECKHUeE TeHCTBHA:

—  CaMOCTOSATENHHO (POPMYITHPOBATH M AKTYATH3UPOBATH IPOOJIEMY, PacCCMaTPHBATh €€ BCECTOPOHHE;

— WCHONB30BaTh MpPHU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUs (aHAlM3a, CHUHTE3a,
CpaBHEHMsI, Kilaccu(UKauu, 0000IeHN), PACKPBIBATh CMBICIT OMOJIOTHYECKUX MOHATUN (BBIICTATD
WX XapaKTepHbIC IPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMH );

— OmpeAensaTh LENH ACITeIbHOCTH, 3a/laBas MmapamMeTpbl U KPUTEPUH UX JOCTHIKEHHUS, COOTHOCHTH
PE3YNIBTATHI JEATEIILHOCTH C TTOCTABIICHHBIMH TEIISIMU;

—  HCIOJIb30BaTh OMOJIOTMYECKHE OHIATHS U 00bsICHEHUS (DaKTOB M SIBJICHUN KHUBOU ITPHPOJIBI;

— CTPOWTH JIOTHYECKHE PACCYXICHHUS (WHIYKTUBHBIC, ICTyKTUBHBIC, 10 AHAJIOTHU), BBISBISATH
3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B PACCMATPUBACMBIX SBJICHHUSAX, (OPMYIUPOBATH BBIBOABI U
3aKJTFOUCHUS;

— TPHUMEHATH CXEMHO-MO/ICIBHBIE CPEICTBA JJIs IIPEIICTABICHIS CYIICCTBCHHBIX CBSI3€H U OTHOIICHUIN
B HM3y4YacMbIX OHMOJOTHYECKMX OOBEKTaxX, a TakkKe MPOTUBOPEUYUI Pa3HOrO pOJa, BBIABICHHBIX B
pa3nMYHbIX UHHOPMAIIMOHHBIX UCTOUHUKAX;

— pa3pabarplBaTh IUIAH PEMICHUS NPOOJIEMbI C YYETOM aHalM3a HMMEIOIIUXCS MaTepUATbHBIX |
HEMaTepUAIBHBIX PECYPCOB;

— BHOCHTHh KOPPEKTHBBI B JESATEIHLHOCTH, OIICHHBATh COOTBETCTBUE PE3YJbTATOB IIEJSM, OICHUBATH
PHUCKHU TIOCIIEACTBHI JICATSIIEHOCTH,

— KOOPAMHHUPOBATH U BHITIOJIHATH paObOTY B YCIOBUSX PEabHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

— pa3BUBATh KPEAaTHBHOE MBIIUICHUE TIPH PEIICHUH KHU3HEHHBIX MPOOJIEM.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE el CTBUSA:

—  BJIAJICTh HAaBBIKAMH y9eOHO-HCCIICIOBATEIILCKON 1 MPOSKTHOM JCSITETLHOCTH, HAaBBIKAMU Pa3pelicHUs
npoOJeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB PEHICHHS
MPAKTHYECKUX 3a/1a4, MPUMEHEHUIO PA3INYHBIX METOAOB MTO3HAHUS;
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UCTIOJIB30BATh PA3ITUYHBIC BUBI ACATEIHHOCTH TI0 MOJTYYSHHUIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAINH,
peoOpa30BaHUI0 U NPUMEHEHHIO B YUEOHBIX CUTYallUsX, B TOM UYHUCIIE€ IIPU CO3JAaHUHU YUEOHBIX U
COLMAJIbHBIX POEKTOB;
(GbopMHpOBATH HAYYHBIN TUI MBIIICHHS, BIIAIETh HAYYHOH TEPMUHOIOTHEH, KITFOUEBBIMU ITOHSITHSIMHI
U METOJIaMU;
CTaBUTh M (HOpMyITUpPOBaTH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN NEATEIbHOCTH U YKU3HEHHBIX
CUTYAaIIHSIX;
BBISIBJISATh TIPUUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJM3UPOBATh 3a/ady, BBIIBUraTh THUIIOTE3y €€
pelIeH s, HaXOUTh apTyMEHTHI JIIS T0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh apaMeTphl U
KPUTEPUHU PELICHHUS;
aHAJTM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHHUS 33/Jaud pe3yJIbTaThl, KPUTUYECKU OLICHWBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATHh N3MEHEHHE B HOBBIX YCIOBUSX;
JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;
OCYILIECTBIISITh  IIEJICHANPABJICHHBIA IOWCK TEPeHOCa CpPEACTB U CHOCOOOB  JCHCTBUS B
poeCCHOHATIBHYIO CpPey;
YMETh MIEPEHOCUTh 3HaHUS B MIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH KU3HEACATEILHOCTH;
YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIaCTeH;
BBIJIBUTaTh HOBBIE HJIEH, MPEUIaraTh OPUrHHAJIbHBIE MOJIXO/Bl M PEIICHUs, CTABUTh MPOOIEeMbl U
3aJa4uu, IOy CKAIOIINe albTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaunmueii:
OpPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HMH(pOpMaLuu (TeKcTe yueOHOro mocoOusi, Hay4HO-
NOIYJIIPHON JTHTEpaType, OWOJIOTHYECKUX CIIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX 0azax
JAHHBIX, B VIHTepHeTe), aHATM3UpOoBaTh UH(OPMAIIMIO pa3IMYHBIX BUIOB U (pOpM IpeacTaBieHus,
KPUTUYECKU OLIEHUBATh €€ JI0CTOBEPHOCTh M HEPOTHBOPEYMBOCTH;
(GopMyTHpOBATh 3aMPOCHl M IPUMEHSTh PA3TUYHBIE METOBI IIPH TIOUCKE U 0TOOpE OMOJIOTHYECKOM
uHpOpMaLU, HEOOXOAMMOM JUIs BBINOJIHEHUS Y4eOHbIX 3a/ay;
npuoOperaTb  ONBIT  HCIOJB30BAaHUS  MH(POPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJB30BAHUS PA3TUIHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (DOpMY HpeICTaBiICHUs OMOJIOTHYEcKOi WH(popManuu
(cxembl, rpauKH, AUarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTOE);
UCIIOJIb30BaTh HAY4HBII S3bIK B KaueCTBE CPEJCTBA MpHU paboTe ¢ OHoIornyeckoil mHdopmanuei:
OPUMEHATh XUMHYECKHe, (HU3UYEeCKHe M MaTeMaTHYeCKHe 3HAaKM U CHMBOJIBL, (HOpMYJIHI,
ab0peBuaTypy, HOMEHKJIATypy, HCIIOJIB30BaTh M MPEoOpa30BHIBATh 3HAKOBO-CHMBOJIUYECKHE
CpeZACTBa HAIJIATHOCTH;
BJIAJICTh HAaBBIKAMH DPACIO3HABAHMUSA W 3alIUTHl MH(OpMaImH, HH(YOPMAIMOHHON Oe30MacHOCTH
JUYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSAMU:

1) o6menne:
OCYILECTBIISATh KOMMYHHMKAallUM BO BceX c(epax KHM3HHM, aKTUBHO YYacTBOBATh B JUAJIOre WIH
JMCKYCCHH TI0 CYLIECTBY 00CYXAaeMoi TeMbl (yMEHHUE 3aaBaTh BOIPOCHI, BEICKA3bIBATh CYXKACHUS
OTHOCHTEIIGHO BBITIOJHEHHUS TIpeAaraeMoil 3a1adyu, yYUThIBaTh HMHTEPEChl M COTIACOBAHHOCTD
NO3ULMI APYTMX YYACTHUKOB IMAJIOTa WU IUCKYCCUN);
pacrio3HaBaTh HeBepOalibHbIE CpeAcTBa OOIIEHUS, TOHUMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
NPEINOCHUIOK BO3HUKHOBEHHS KOH(MJIMKTHBIX CHUTyalWid, yMETh CMSTr4aTh KOH(IMKTBI M BECTH
IIEPEroBOPBHI;
BJIAJICTh PA3IMYHBIMU CIIOCO0aMHM OOLICHHS M B3aMMOJCHCTBHSI, TOHUMATh HaMEpPEHHs JAPYTHX
JFO/IeH, TPOSBISATH YBAKUTEILHOE OTHONIEHHE K COOECEHHKY UM B KOPPEKTHOH Qopme
(bopMyIMpOBaTH CBOU BO3PAKEHHUS;
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:
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NOHMMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBHUIyaJbHON paOOThl MpU pelIeHUun
OMOJIOTHYECKOW TIPOOIeMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh MPUMEHEHHUS TPYHIOBBIX (OpPM
B3aMMOJICHCTBHUSI IPU PEIICHUH YIeOHOM 3a/1a4H;
BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX AEUCTBUM C Y4ETOM OOIMX UHTEPECOB U BO3MOKHOCTEN
KaXX/I0T0 4ieHa KOJIJICKTHBA;
IPUHUMATD LIEIM COBMECTHOM JI€ATEIILHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH AEUCTBUS MO €€
JOCTH)KEHHIO: COCTaBIIATh IUIAH JACHCTBUN, PACIPENENATh POJIA C YYETOM MHEHUM YYaCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOU PabOTHI;
OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KAKIOTO y4YaCTHMKAa KOMAaHIbl B OOIIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;
npeajaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MO3UIMU HOBU3HbI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;
OCYIIECTBIISITh TO3UTHBHOE CTPATErMUECKOE IMOBEACHHWE B PA3NUYHBIX CUTYalUSX, MPOSIBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh HMHUIIUATUBHBIM.

Ogj1aieHHe YHHBEPCAJbHBIMU PEryJsiTHBHBIMU 1€iiCTBUAMM:

1) camoopranu3anus:
UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHMS JUTSl BBISABICHUS MPOOJIEM M MX PEIICHUS B XKU3HEHHBIX U
y4eOHBIX CUTYyAIUIX;
BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IIeJIEBbIE U CMBICTIOBBIE YCTAHOBKU B CBOMX JCHCTBUSIX
Y TIOCTYTKaX 10 OTHOLLIEHUIO K KUBOU MPUPOJE, CBOEMY 370POBbIO U 3710POBbIO OKPYIKAIOIIUX;
CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JEATENbHOCTD, BBIBIATH MPOOJIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIC 33/1a4H B 00pa30BATEIBHON ACITEILHOCTH U )KU3HEHHBIX CUTYAIIHSIX;
CaMOCTOSITENIbHO COCTaBJISATh IUIAaH pelIeHUusT MpoOieMbl ¢ Yy4ETOM MMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;
JIaBaTh OIIEHKY HOBBIM CUTYaIIMIM;
pacuupsTh paMK1 y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOUYTEeHUH;
JieTIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
CIocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MIWPOKOHN SPYAULIMU B pa3HBIX 00JACTIX 3HAHHIA,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBHE
Pe3yJIbTaTOB LEJIsM;
BIIQJICTh HABBIKAMH [I03HABATEIHLHOW pEQIIEKCHMH KaK OCO3HAaHUs COBEPIIAEMbIX MACHCTBHHN H
MBICIUTENbHBIX MPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMM, UCIIOJIB30BAaTh MPUEMBI PEQIIEKCUN IS
OLICHKH CHUTYaIllH, BHIOOpA BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 0 UX CHUKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHUX MPU aHAJIU3€E PE3yJIbTaToOB JEATEIbHOCTH;

3) npuHsiTHE Ce0s1 U APYIUX:
NPUHUMATD ceOsl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;
IpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIIUH JIPYTOTO YEIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpeamerHble pe3ynabTathl ocBoeHus mnporpammbl COO mo Ouonormu Ha ©6a30BOM YpOBHE

BKIIOYAarOT CHGIII/I(i)I/I‘-ICCKI/Ie JUIA y‘~IG6HOFO npeamMeTa «buomorusy HAaYYHBIC 3HAHHA, YMCHUA U CIIOCOOBI
HeﬁCTBHﬁ II0 OCBOCHHIO, HHTCPIIPCTAIHNU H HpeO6p330BaHI/IIO 3HaHPII>i, BUABI ACATCIIBHOCTH IIO
MOJIYYCHHUIO HOBOT'O 3HAHUSA U IIPUMCHCHHUIO 3HAaHUM B PAa3JIMIHBIX y‘IeGHLIX CUTyalusX, a TaK¥XXC B
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peaJIbHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouojorued. B mporpamMme npenMeTHble pe3yibTaTbl
MPEJICTABJIEHBI 110 TOAAM O0YUEHHUS.

HpeI[MeTHBIe PE3YIbTaTbl OCBOCHMUA yqe6Horo npeamMeTa «buonorua» ¢ 10 knacce JOJIZKHBI

OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHMUU COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa MW HAy4YHOTO
MHPOBO33PEHUS, O BKJIAJEC POCCHUCKUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATHLHON TPAMOTHOCTH YEJIOBEKa JIJIsl pEIIeHUs )KU3HEHHBIX 3a]1a4;
YMEHHE PaCKPBIBATh COACPkKaHNE OMOIIOTUUECKUX TEPMUHOB U MOHATHI: )KU3Hb, KIETKA, OPTaHU3M,
MeTaboau3M (0OMEH BELIECTB M MPEBpAIllEHUE DHEPTUU), TOMEOCTa3 (CaMOperyJisiius), ypoBHEBas
OpraHu3alusi JKUBBIX CHUCTEM, CaMOBOCIpOHU3BeAeHUE (PErnpoIyKiusi), HaClIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U PA3BUTHUE;
YMEHHUE H3JIarath OMOJIOTUYECKHE TEOpHH (KIETOYHAs, XpOMOCOMHAs, MyTallHOHHAsI, IIEHTpaIbHAs
JIOTMa MOJIEKYJIsIpHOM Ononorun), 3akonsl (I'. Mennaens, T. Moprana, H. W. BaBunoBa) u ydenus (o
[EHTPax MHOTOOOpPa3us W MPOUCXOXKICHUS KylIbTYpHBIX pacteHuid H. M. BaBumoa), onpenensiTsh
TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;
YMEHHE BJaJIeTh METOJaMU HAay4HOTO IO3HaHWs B OWONOTHH: HAOMIOJEHHE U OMHMCAaHUE >KUBBIX
CHCTEM, IPOLECCOB M SIBICHUH, OpraHu3alusi M MpOoBeACHHE OMOJIOTHYECKOro HSKCIEPUMEHTA,
BBIJIBFDKCHUE TUITOTE3BI, BBISIBIICHUE 3aBUCUMOCTH MKy UCCIICTy MBIMU BEIIMYNHAME, OOBICHEHUE
MOJTyYEHHBIX PEe3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHATHI, TEOPUIl U 3aKOHOB, YMEHUE JENaTh
BBIBOJIBI HA OCHOBAHUU TIOJyUYEHHBIX PE3yIbTaTOB;
YMEHHE BBUICIATh CYIICCTBCHHBIC IPU3HAKH BHPYCOB, KJICTOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IMPOIIECCOB: OOMEHA BEIIECTB U
NpEBpalliCHUs] PHEPTUU B KIETKe, (OTOCHMHTE3a, IJIACTUYECKOrO W DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIIOJOTBOPEHHS, Pa3MHOKEHHsS, WHIWBUIAYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);
YMCHHE TPUMEHSThH MOJYYCHHBIC 3HAHUS I OOBSICHEHUSI OMOJOTHYECKUX IMPOIIECCOB U SIBIICHUM,
JUTSL IPUHSITAS IPAKTHYECKUX PEIICHHUH B IIOBCETHEBHOM KHI3HHU C IIETBI0 00ecTieueHns 0€301acHOCTH
CBOETO 3JI0POBbsI M 370POBBSl OKPY’KAIOIIMX JIIOJIEH, COOMOAEHUSI HOPM TPAaMOTHOT'O IOBEJICHUS B
OKpY’Kalolel NpUPOIHON cpene, MOHMMAaHWE HEOOXOAMMOCTH WCHOJIB30BAHUS JIOCTHKCHUN
COBPEMEHHOM OMOJIOTUH U OMOTEXHOJIOTUH U1 PAllMOHAIBHOIO IPUPOAOIOIB30BAHUS;
YMEHHE pellaTh JJIeMEHTapHbIE T€HeTHYeCKHEe 33Jaud Ha MOHO- W JUTHOPUAHOE CKpelIMBaHUE,
CIICTIJICHHOE HaCJIeI0OBaHHUE, COCTABIISITh CXEMbl MOHOTUOPHIHOTO CKPEUIMBAHUS ISl TIPEICKa3aHMs
HACJIEJIOBAHUSI IPU3HAKOB Y OPraHU3MOB;
YMEHHUE BBINOIHATH JTaOOpaTOpHbIE W MpaKTHYeCKue paboThbl, coOMI0NaTh MpaBuiia Mpu padboTe ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHEM;
yYMEHHE KPUTHUYECKU OLIEHWBATh M MHTEPIPETHPOBATh MH(OPMAIINIO OHOJIOTHYECKOTO COACP KaHMUS,
BKJTIOYAIOIYI0 TICEBJOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeACTBAa MacCOBOMH
uH(OpPMAITNHY, HAYYIHO-TIONYJIIPHBIC MAaTEPUAJIbl), ITUICCKHE ACIIEKTHl COBPEMEHHBIX HCCIIEIOBaHUN
B OMOJIOTUU, METUITMHE, OMOTEXHOJIOTHH;
YMEHHUE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as OUOIOTHYECKYIO
uH(pOPMaIIMI0O U3 HECKOJIbKUX MCTOYHHUKOB, T'PaMOTHO HCIOJb30BaTh MOHATHHHBIN ammapar
6uosioruu.

[IpeameTrHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 11 knacce NOIKHBI

OTpaXkaTb:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHMU COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHbI MHUpa M HAy4YHOIO
MHUPOBO33pEHHUS, O BKJIaJle POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBFHOM TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHE pacCKpbIBAaTh COJIEpHKaHNE OMOIOrMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISLMS, TEHODOH],
SBONIONMS, JIBIXKYIIME CHIbl  ((PakTOpbl) DBOJIOLMH, MPUCIOCOOIEHHOCTh OPraHHU3MOB,
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BUI000pa3oBaHme, IKOJOTHUECKHE (DaKTOPBI, IKOCUCTEMA, MTPOIYLEHTHI, KOHCYMEHTHI, PEIYLECHTHI,
[ETNY MATAHUS, SKOJIOTUUECKast MUpaMuia, bnoreorneHos, onochepa;

yMEHHUE H3Jlarath OMOJIOTHYEcKue TeopuH (3BojronMoHHass Teopus Y. [lapBuHa, CHHTETHYECKas
TEOPHsI SBOJIIOLINH ), 3aKOHBI I 3aKOHOMEPHOCTH (3aposimieBoro cxonactsa K. M. bapa, uepenoBanus
IaBHBIX HampaBieHud u myted sBomormu A. H. CepepuoBa, ydenus o Oumochepe B. M.
Bepnazckoro), onpenensTe TpaHUIlbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJAJIETh METOJaMH HAy4YHOTO TO3HAHWS B OHOJOTMH: HAOIIOJCHHWE W OIHMCAaHUE >KUBBIX
CUCTEM, MpPOLIECCOB M SIBICHUN, OpraHM3alus M MPOBEAECHHE OMOJIOTMYECKOro HKCIEPUMEHTA,
BBI/IBIJKEHUE TUTIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEX/IY UCCIEAYyEMbIMA BETUMYUHAMU, OObSICHEHUE
MOJIYYSHHBIX PE3yJIbTaTOB, UCTIOIb30BAHHBIX HAYUHBIX MIOHSATHHA, TEOPHUA U 3aKOHOB, yMEHHE JIENaTh
BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYLIECTBEHHBIC TMPH3HAKK CTPOCHHS OHMOJIOTHYECKHX OOBEKTOB: BUJOB,
TOITYJISLUH, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTEOIIEHO30B U KOCHCTEM, 0COOCHHOCTH
MPOLIECCOB:  HACJIEJCTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOIO0 O0TOOpa, BHI000pa3oBaHUS,
IpUCIIOCOOTIEHHOCTH OPraHU3MOB, JCUCTBHUS SKOJIOTMYECKUX (PAKTOPOB HAa OpPraHM3MBI, MEpeHoca
BEIIECTB U IOTOKA HHEPIHMH B IKOCHUCTEMaX, aHTPOIOTCHHBIX W3MEHEHHH B DKOCHCTEMaX CBOECH
MECTHOCTH, KPyTOBOPOTa BEIIECTB M OMOT€OXHMHUUYECKHUX IIMKJIOB B Orocdepe;

YMEHUE TPUMEHSTH MOJyYeHHbIC 3HAHUS JUIS OOBSCHEHUs OMOJIOTMYECKHX MPOLIECCOB M SIBIICHHIA,
JUTSL TIPUHSITHS TIPAKTHYECKUX PEIICHUH B TOBCEHEBHOM )KHU3HH C IIETbI0 0OecTiedyeHns 0€301macHOCTH
CBOETO 3[I0POBBSI U 3/I0POBbS OKPY’KAIOIIUX JIIOJIeH, COOMI0OACHNUSI HOPM TPAaMOTHOTO MOBEACHUS B
OKpYyXKarolled MPUPOAHON Cpele, MOHMMaHUE HEOOXOAWMOCTH WCIOJIb30BAHUS JIOCTHIKEHUN
COBPEMEHHOW OMOJIOTHH ISl PallMOHAIBHOTO MTPHPOJIONIOIB30BAHHS;

YMEHHE pellaTh dJeMEHTapHble OUOJIOrHYeCKre 3aJaud, COCTABIATh CXEMbI IMEepEeHOCca BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus:);

YMEHHUE BBITIONHATE JTa0OpAaTOpPHBIC U MPAKTHUYECKHE pabOThI, COOMI0OMATh MpaBuja IMpU padoTe ¢
y4eOHBIM U JIaOOpaTOpHBIM 000PYJOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh U MHTEPIPETHPOBATH HH(DOPMAIHIO OHOIOTHYECKOTO CONIepKAHNS,
BKJIIOYAIONIYIO TICEBJOHAyYHble 3HAHMUS U3 PA3JIMYHBIX HCTOYHUKOB (CpEICTBa MAaccOBOM
uH(pOpMaIlMK, HAYYHO-TIONMYJISPHBIE MaTepuaibl), pacCMaTpUBATh TJIO0AIBHBIE JKOJIOTHYECKUE
po0GJieMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC U YCTHBIE COOOIIEHHS, 0000IIas OUOIOTHYECKYIO
UHPOPMALIMI0O U3 HECKOJbKHX MCTOYHUKOB, T'PAMOTHO HCIIOJIb30BaTh TOHATHHHBIA ammapar
Ouooruu.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHmue
Ne a3/1eJIoB U TeM K I (wnpposnic)
w/n p . JIOF B Beero OHTPOJIbHBbIE PaKTH4YeCKHUe 06pa30BATETBHbIE
porp padoThl padoThI pecypeb
bubmuorexa [JOK
buonorus kax nayka 2 . 0.5 https://m.edso00.ru/7f41c292
JKuBbIe CUCTEMBI U UX 1 Bbubnuoreka [JOK
OpraHH3anus https://m.edso0.ru/7f41c292
XUMHUYECKHUI COCTaB U 8 1 bubmoreka IJOK
CTPOEHHE KIETKH https://m.edso00.ru/7f41c292
KuzHenesTenbHOCTh 6 1 bubmuorexa [JOK
KJIETKA https://m.edso0.ru/7f41c292
Ao 5 ) Bumorexa LIOK
AMBIALY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
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6 | mmenmmorm 8 15 Bubmmorexa LIOK
’ https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekiusi OpraHu3MoB. 3 bubnunoreka [HOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 Htoroast KOHTpOJIbHAS 1 1 Bubnuorexa LIOK
pabota https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO 34 3 4
YACOB IIO ITPOT'PAMME
11 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaunMeHoBaHMe pa3jeioB (uudposrbie)
n/n U TeM NMPOrpamMMsbl Bcero Kontpoanusre HpaxTuaeckue o0pa3oBaTebHbIE
padoThI padoThI pecype
Bbubnuoreka [JOK
! IBOIOLHORRA OHOTOTHA 3 ! ! https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBeHUE U pa3BUTHE 9 05 bubnnoreka [JOK
JKU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
3 Opranu3Mbl ¥ OKpYKaroLas cpea S 1 1 https://m.edsoo.ru/7f41cc74
4 Coo0I111ecTBa U HKOJIOTHYECKHE 9 Bbubnuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bubnuorexa [IOK
5 Mrorosas xontpobuas padora 2 1 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB 110 34 3 25

IIPOI'PAMME
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IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
N KosmyuectBo 1acon Jara DJIEKTPOHHBIE NU(POBLIE
. /;l Tema ypoka Beero Konrpoasusie | IIpaktuyeckue R— o0pa3soBaTe/ibHbIE
padoTsI pa6oTsI pecypchl
bubanorexka [JOK
1 bBuosorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1pI TTO3HAHMS JKUBOK
TIPUPOIBIL.
, | Toummecmembonsel | . Busorea 101

' https://m.eds00.ru/863e6122
Pa3IMYHBIX METOOB TIPU
H3YYCHUH OMOJIOTUICCKHUX
00BEKTOBY»

3 Buonornueckue CUCTEMBI, 1 bubarorexa [JOK
HPOLIECCH U UX U3YYCHHUE https://m.eds00.ru/863e6564

4 EH?;EEQCBK;P; (;IOCTaB 1 bubamoreka [JOK

- PO https://m.edsoo.ru/863e674e
MHUHEpaJIbHBIE CONU
benku. CocTaB u ctpoeHue

5 0eIIKoB 1 1 Bubmoreka [IOK
BBoiHast KOHTPOJIbHAS https://m.edso0.ru/863e6b72
pabota
DepMeHTH —

OHMOIIOTHYECKUE
KaTaJIu3aToOPHI.

6 Jlaboparopras pabora Ne 1 1 05 Bubnmnorexa I[TOK
«M3yueHne KaTaTUTUIECKON ' https://m.edsoo.ru/863e6b72
AKTUBHOCTH (hepMeHTOB (Ha
MIpUMepe aMHIIa3bl WIH
KaTayasbl)»

Bbubanoreka [JOK

! Yresomsl. Jlanuast ! https://m.edso0.ru/863e6870

8 HyxyienHOBBIE KUCIIOTHI. 1 bubanoreka [JOK
AT® https://m.edsoo.ru/863e6d5c

- ) Bubmorera LIOK

Y ‘ https://m.edsoo.ru/863e6e88
Knerounas Teopus

10 KieTka Kax mexocTHast 1
JKUBas CHCTEMa
CrpoeHue dyKapHOTHYCCKOH
kieTku. JlaboparopHas
pabora Ne 2 «3yueHne
CTPOCHHS KIETOK PaCTCHUH, Bubmorexa [IOK

11 JKUBOTHBIX, TPUOOB U 1 0.5 https://m.edsoo.ru/863e6ff0
GakTepuit o https://m.edso0.ru/863e716¢c
MHKPOCKOIIOM Ha TOTOBBIX
MHKpOTIpenapaTax u ux
OTIHCaHHE)

12 OOMEH BEIIECTB WIH 1 bubanoreka [JOK
MeTaboInu3M https://m.edsoo.ru/863e766¢

bubanoreka [JOK

13 PotocunTes. XemocHuTes ! https://m.edsoo.ru/863e7c98

. Bubmuorexa [TOK

14 DHepreTHeckHii 0oven ! https://m.edsoo.ru/863e7aae

15 JKM3HEHHBIN UK KIIETKH. 1 05 bubmmoreka [JOK
Jlenenue KneTku. Muros. ' https://m.edsoo.ru/863e7dc4
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JlaGopaTopnas padota Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres Oeinka. Peakums

bubaunoreka [JOK

16 MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e

17 Tpancnsius — OnocHHTE3 bubaunoreka [JOK
Oenka https://m.edso0.ru/863e796e
Hexnerounsie ¢popmbl

18 YKU3HU — BUPYCHI Bubmorexa LIOK
Py0ekHast KOHTPOJIbHAS https://m.edso0.ru/863e7540
pabota
DOPMEL DASMHOKEHIS Bubmoreka [IOK

19 o (;I;Hmsloi oe https://m.eds00.ru/863e81b6

P https://m.eds00.ru/863e831e
. Bubmmoreka [IOK

20 Meiios https://m.edso00.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJIETOK.

Omio0TBOpEHNE.

21 JlabopaTopnas paborta Ne 4 05 Bubmuorexa [IOK
«U3ydeHue CTpoeHUs ' https://m.edso0.ru/863e81b6
MOJIOBBIX KJIETOK Ha
TFOTOBBIX
MHKpOTpenapaTax»

29 WnpuBuayansHoe pa3BUTHE bubanoreka [JOK
OpraHU3MOB https://m.edso0.ru/863e8436

| s BiGores 10K

A https://m.edso0.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HacJeI0BaHUs IPU3HAKOB. bubamoreka [JOK
MonoruopuIHOE https://m.edso0.ru/863e8878
CKpeIuBaHue
JAurnbpunHoe

25 CKpelBaHue. 3aKOH Bbubaroreka [JOK
HE3aBHCHMOTO https://m.edso00.ru/863e89a4
HaCJICIOBAaHMS IPU3HAKOB
CleruieHHOe HacIe0BaHue
npu3HakoB. JlabopaTtopHas
pabora Ne 5 «3yuenne
pe3yIBTaToB

bubamoreka [JOK

26 MOHOTHOPU/HHOTO 1 05 https://m.edso0.ru/863e8c60
TUTHOPHUIHOTO
CKpeIIuBaHusA y APO30(HITBI
Ha TOTOBBIX
MHKpOTpenapaTax»

27 EZIZ?ITeHI:)i:}(I)IiII: r[ H3HAKOB Bubmrorexa ITOK

A p ’ https://m.edso0.ru/863e8c60
CIEIVIEHHBIX C ITOJIOM
M3MeHYnBOCTSD.
Henacnencreennas
H3MEHUYUBOCTD.
” ﬁz;6ogz;<;pﬂaﬂ pabota Ne 6. 05 Bubmorexa [IOK

v . ' https://m.edso00.ru/863e8efe

MOITUPIKAITMOHHOH

HM3MEHYHBOCTH, TIOCTPOCHHE
BapHAlMOHHOTO pAia U
BapHaIMOHHOW KPUBOID)
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HacnencrBennas
N3MEHYUBOCTb.
29 Jlaboparopnas pabora Ne 7. 1 05 Bubnmnorexa [TOK
«AHaIM3 MyTalui y ' https://m.edsoo.ru/863e8efe
Jp030( Tl Ha TOTOBBIX
MHKpOTIpenapaTax»
bubaunoreka [JOK
30 Tenernka uesoexa ! https://m.eds00.ru/863e8d78
Pe3epBHbIil ypoK.
O0o6ueHue o Teme
31 1
«HacnencrBeHHOCTH U
W3MEHYHMBOCTH OPraHU3MOBY
3 Cenexnus KaK HayKa 1 Bubmmorexa [IOK
npolecc https://m.edso00.ru/863e9214
|| B LOK
HH P https://m.edso00.ru/863e9214
YKUBOTHBIX
BrorexHonorus kak oTpacib
34 TIPOU3BOJICTBA 1 1 Bbubaunoreka [JOK
HTorosast KOHTpOJIbHAS https://m.edsoo0.ru/863e9336
pabota
OBLIEE KOJIMYECTBO 34 3 4
YACOB 110 TPOT'PAMME
11 KJIACC
N KoanyecTBo yacoB Jara DJIeKTpPOHHBIE U (POBHIE
w/n | Temaypoka Beero | KOHTPOabHbIe | TIpakTuyeckue —— o0pasoBaTeJibHbIE
padoThI padoThI pecypehl
1 DBOJIOLUS U METOABI €& Bubmmoreka [IOK
M3y4YCHUSI https://m.edsoo.ru/863ea20e
, | R prmre Buorea 10K
pen https://m.eds00.ru/863e9570
9BOJIIOLIUH
3 MHUKpPO3BOIOIHS bubmmorexa HOK
P " https://m.edso0.ru/863e9cle
TTonynsus kak
JJIeMEHTapHasl eAUHUTIA
BUA U SBOJIIOLIAN.
bubnroreka [JOK
4 JlaGopatopas pabora No 05 https://m.edso0.ru/863e99c6
1 «CpaBHeHHE BUAOB 110
MOP(OIOTHIECKOMY
KPUTEPHIO»
5 gilgﬁgiie :II:EH bubaroreka [JOK
P https://m.edso00.ru/863e9da4
(haKkTOpBI) IBOTFOIUHI
EcrecTBeHHsI 0TOOp 1
6 ero popmel 1 Bubmorexka [IOK
BBojiHast KOHTPOJIbHAS https://m.edso0.ru/863e9ed0
pabota
Pe3ynbraThl 3BOJIIOLINH:
MPUCIIOCOOJICHHOCTh
OPTaHNU3MOB U
7 BU/1000pa3oBaHue. 05 Bubanorexa [JOK
JlabopaTtopnas pabora Ne ' https://m.edsoo.ru/863e9fde
2 «Onucanue
MPUCTIOCOOIEHHOCTH
opraHusma u eé
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OTHOCHUTEJIBHOTO
XapakTepa»

Hanpasnenus u mytu
MAaKpO3BOIIOLUH

bubarorexka [JOK
https://m.eds00.ru/863e9cle

HeobparumocTs
9BOJIIOLIUH

10

Uctopust xu3Hu Ha
3emie 1 MeTOIBI €€
H3yYCHUS

11

T'unoressl
MIPOUCXOXKACHUS KU3HU
Ha 3emiie

Bbubanorexa [JOK
https://m.edsoo.ru/863ea5a6

12

PazButHe xu3HN Ha
3emJie 110 dpaM U
neproaam

bubaroreka [JOK
https://m.edso00.ru/863ea6be

13

OCHOBHBIE TaITBI
IBOJIIOLIUH
PacTUTEIBHOTO U
JKUBOTHOTO MHUPA.
[MTpakTuyeckas pabora Ne
1 «A3yuenue
MCKOIIaeMbIX OCTAaTKOB
pacTeHuii 1 )KUBOTHBIX B
KOJUTCKIIASX)

0.5

bubanorexa [JOK
https://m.edso00.ru/863ea8bc

14

CoBpeMeHHas cucteMa
OpPraHHUYECKOrO MUpa

bubanorexa [JOK
https://m.edso00.ru/863ea48e

15

DBOJIIOLHS YEJIOBEKA
(arTpOmOTEeHE3)

bubmroreka [JOK
https://m.edsoo.ru/863eac2c

16

JBroKyl1ue cuibl
(paxTopsn)
aHTPOIIOTEHE3a
PyOexHast KOHTpOIbHAS
pabota

Bubmoreka [IOK
https://m.edsoo.ru/863ead44

17

OCHOBHEBIE CTaguU
SBOJIIOLIMHM YEJIOBEKA

18

UYenoseyeckue pacel U
IIPUPOIHBIE aalITAllUA
4eJ0BeKa

bubarorexa [JOK
https://m.edso00.ru/863eaea2

19

PesepBHblii ypOK.
O00011IEHHE TI0 TEME
«Bo3HUKHOBEHHE U
pa3BI/ITI/Ie JKHU3HHU HA
3emue»

20

OKouorus Kak HayKa

21

Cpenbl oOuTanus u
IKOJIOruueCcKue (HaKTOphI

Bbubarorexa [JOK
https://m.edsoo.ru/863eafec

22

AobuoTHueckue (haKTOpHI.
JlabopaTopnast paboTta Ne
3. «Mopdomormyeckue
0COOCHHOCTH PAaCTCHUH
U3 pPa3HBIX MECT
oOUTaHUM.
JlabopaTtopnas pabora Ne
4. «Bnusiaue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

0.5

Bbubaunoreka [JOK
https://m.edso0.ru/863eb10e

23

Bruotnueckue Gpaxkropst

Bbubaunorexa [JOK
https://m.edsoo.ru/863eb348
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTHYECKHUE
XapaKTEPUCTUKH
TOITYJISTIIHH.

24 [paktuueckas padora Ne 1 0.5
2 «IToacuéT mIoTHOCTH
TIOITYJISIIIMIA Pa3HBIX
BUIOB PaCTCHHN

o5 Coo01ecTBa OpraHu3MOB 1 Bubmuoreka [TOK
— OuoneHo3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHE CUCTEMBI 1 Bubmuorexa [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTEIH
SKOCHCTEMEI.
bubnuorexa [IOK
21 JKonorHIecKHe . 1 https://m.edsoo.ru/863eb5fa
nupamuiel. CBOMCTBA
skocucteM. Cykmeccust
28 [IpupoaHBIe SKOCUCTEMBI 1
29 AHTpOTIOTeHHBIE 1
9KOCHCTEMBI
30 buocdepa — rnobdansHas 1 Bubnuorexa [IOK
dKOCcHCTEMa 3eMITn https://m.edsoo.ru/863ebb5e
3| eymecrsonam ) Bubmorexa LIOK
yu https://m.edsoo.ru/863ebd16
ouochepsl

32 YemoBeuecTBO B 1
omnocdepe Jemnu

33 CocyiiecTBoBaHHE 1 Bubmuoreka [TOK
TIPUPO/IBI U YEIOBEYECTBA https://m.edsoo.ru/863ebale
34 Wrorosas KOHTPOJIbHAS 1 1
pabota
OBIIEE KOJIMYECTBO 34 3 25
YACOB 11O ITPOT'PAMME '

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue /Ilox pen. ITaceunuka
B.B., Akunonepsoe o6miectBo «M3narensbctBo «IIpocBemienue

METOIUYECKUE MATEPUAJIBI JJIS1 YUUTEJISA

— buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6nios A.M. u apyrue /ITox pex. [laceunuka
B.B., Akunoneproe obmectBo «M3narenbctBo «IIpocBernienney

— bwuonorus. Beepoccuniickue onmummuanbl. Beim.1 / (B.B. Taceunuk, I'.I". IlIBenos, B.B. Acees u ap.);
nox pex. B.B. [laceunuka. — M.: IIpoceemienue, 2016. — 191 c.: un — (Cepust «I1a1b KOJIEL»).

— bwuonorus. Mexaynapoansie oumnuansl. / (B.B. [Taceunuk, A.M. Py6mos, I'.I'. IlIBernoR); mox pex.
B.B. ITaceunnka. — M.: [IpocBemenue, 2009. — 144 c.: un — (Cepus «I1a1h konemy).

— buonorus. Beepoccuiickue onmummuansl. Beim.2 / (B.B. [aceunuxk, I'.I". IlIBenios, B.B. Acees u 1p.);
nox pex. B.B. [laceunuka. — M.: [IpocBemenue, 2014. — 192 c.: un — (Cepust «I1a1h KOTIEI).

OUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuotexa [IOK https://m.edsoo.ru/
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