«PacecmoTpeno» «CorsiacoBaHo» «YTBEpPKACHO»
Pykosomurens MO 3amecTuTeNb JpexTopa no YP JlapexTop Wa «Dmmuazus Ne28»
- / Tatustosa A.I. / Koncrantinosa 1.B. ./ ,[Canaskusa C.A.
ITporoxon Ne 1
oT « 25 » aprycra 2023 1. « 26 » aBrycta 2023 . I1pukaz Ne

or « »asrycra2023T.

Pabouasi nporpamMmma
yueOHoro npeamera «buojorusn
(6a30BbIil yPOBEHbD)
YpoBeHs 00yueHusi: cpeaHee o0uee odOpasoBaHue
MBOY «I'mmuazusi Ne 28» Baxurosckoro paiiona ropoaa Kasanu

PaccMOTpeHO Ha 3acejaHun
Te/1arOriyecKoro CoBeTa
Iporoxon Ne 1

or.«28» aprycra 2023 r




MHOACHUTEJIbBHASA 3ATINCKA

[Tpu pa3paboTke MPOTrpaMMBbl TI0 OMOJIOTUN TEOPETHIECKYIO OCHOBY JUISI OTIPECIICHUS ITOAX0I0B K (POPMUPOBAHUIO COJICPIKAHUS YICOHOTO
npeameta «buosorus» cocrtaBuwim: koHuenryanbHbie mojoxenus OI'OC COO o B3auMo0OOYyCIOBICHHOCTH II€JICH, COAEpPkKaHUA, PE3yIbTaTOB
oOyueHust U TpeOOBAHUU K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, MOJIOKECHUS 00 OOMIMX IEISIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpenHero obmiero oopasoanus B Poccuiickoit deneparuu, a Takke MOJOKEHHUS O crienrduke Onoioruu, e€ 3HaUeHUH B
MMO3HAHUU KUBOW TPUPOJBI U OOCCIICUYCHUH CYIIECTBOBAHUS YeJIOBEUECKOTro oOmecTBa. COrJIaCHO Ha3BAaHHBIM ITOJIOKCHHSM, OIPEICICHBI
OCHOBHbIE (DYHKIIMU IIPOrPaMMBI 110 OUOJIOTUH U €€ CTPYKTYypa.

[Iporpamma mo Owosorun Aa€T TpEACTaBlIeHHE O IensaX, o0 oOmie crpatrerun OOydeHHUs, BOCHHUTAHUS U PA3BUTUS OOYUAIOIIMXCS
cpeacTBamu yueOHOTO Tipeamera «bromorusy, onpenenser 00s3aTellbHOE PEMETHOE COJIEPIKAHNE, €T0 CTPYKTYPY, paclpeieieHue 1Mo pa3iesiamMm
U TeMaM, PEKOMEHJYeMYIO ITOCJICIOBATSIIbHOCTh U3YUEHUS YYeOHOTO MaTepHaja ¢ y4ETOM MEXKIIPEJIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH,
JIOTHUKU 00pa30BaTEIbHOTO MPOIIECcCa, BO3PACTHBIX 0COOCHHOCTEH 00yJaroIuXxcsl.

B mnporpamme mo OWOJOTHHM TakXe YYUTHIBAIOTCS TPEeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W IPEAMETHBIM
pesynpTaTaM oOy4deHHs B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHON EATEIHLHOCTH/y4eOHBIX NEUCTBUN OOYyJaIOMUXCS I10
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B nporpamme no 6monoruu (10—11 xmaccel, 6a30BbIl YPOBEHB) PeaIn30BaH MPHUHIIMI TPEEMCTBEHHOCTH B U3yYE€HUN OMOJIOTHH, OJlaromaps
yeMy B HEH MpocMaTpuUBaeTCs HAMpaBJIEHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OPHUEHTAIMi JIMYHOCTH, HKOJIOTUYECKOTO MBIIUICHHUS, MPEICTABICHUNA O 30POBOM 00pa3e >KU3HU U OepeHbIM OTHOUICHHEM K
oKpyxarmieil npupoaHoit cpexne. Ilostomy Hapsany ¢ uzydeHueM oOIIEOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O CTPOCHHMH HUBBIX CHCTEM
Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IPOLIECCOB B MPOrpaMMe MO OHOJOTHHU YAEJICHO BHHMAHHE HCIOJIb30BAaHUIO
MOJIyYEHHBIX 3HAHHWM B MOBCEIHEBHOM >KM3HH Ui PEHICHMs] NPUKJIAAHBIX 33/a4, B TOM 4ucie: Npo(UIaKTUKKA HacleACTBEHHBIX 3a00s1eBaHUl
YeJl0BEeKa, MEINKO-TeHETUYECKOT0 KOHCYIbTUPOBAHMS, 0O0OCHOBAHMS HKOJIOTUYECKHU 1I€JIECO00pPA3HOTO MOBEACHUS B OKpYXKAIOUIEH MPUPOIHON
cpele, aHaJlM3a BIMSHUS XO3IHCTBEHHOM JeATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHIIEHNE BHUMAaHUS
K IPUKJIATHON HANpPaBIEHHOCTH Y4eOHOTO mpeaMera «broiaorusy mpoAUKTOBaHO HEOOXOIUMOCThIO 00eCTIedeH sl YCIOBHUH ISl pelieHus] OJHON
U3 aKTyaJbHBIX 3a7ad IIKOJILHOTO OHOJIOTUYECKOTo 00pazoBaHUs, KOTOpas MpenanojaraeT (OpMHUpPOBAHUE Yy OOYYAIOIIMXCS CIIOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHMMaeT BakHoe Mecto. OHa oOecreunBaeT (OpPMUPOBAHHE Y OOYYArOIIMXCS
MPEJICTaBICHUM O HAYYHOU KapTHHE MHUpa, paciiupsieT U o0oOMmIaeT 3HaHUS O KUBOU MpUpPOe, €€ OTIMYUTENbHBIX MPH3HAKAX — YPOBHEBOM
OpraHMU3aIH U SBOJIOIHH, CO3AaET YCIOBUS AJIs: TO3HAHUS 3aKOHOB JKUBOU MPUPOIbl, (hopMUPOBaHUS (DYHKIIMOHAEHOM IPaMOTHOCTH, HABBIKOB
3I0POBOTO M 0€30TacCHOT0 00pa3a KM3HU, SKOJOTMUECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHHS K )KUBOUM MPUPOJIE U YEIOBEKY.

Bonpiioe 3HaueHne OMONOTHS MMEET TAKXKe JIs PEIICHUS BOCIUTATENBHBIX U Pa3BUBAIONIMX 33/a4 CpPeAHEro oOimiero oOpa3oBaHMUS,
conuanu3anuu oOyyatonuxcsa. M3ydenue Ouosioruu obecrieunBaeT yCIOBHUS AN (OPMHUPOBAHMS MHTEIUICKTYaJbHBIX, KOMMYHHUKAIIHOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpPHI, CIOCOOCTBYET WHTETpAllUU OUOJIOTMYECKUX 3HAHHKM C TPEJCTABICHUSIMHU W3 JIPYTUX



Y4eOHBIX MMPEJAMETOB, B YaCTHOCTH, (pU3UKH, XUMUH U Teorpaduu. Ha3BaHHBIC MOJOXKEHUS O MpeIHa3HAYCHUH ydeOHOTO npeameTa «buosorns
COCTaBWJIM OCHOBY JJIsI ONIPEJICIICHHUS TIOIX0JI0B K OTOOPY M CTPYKTYPHPOBAHUIO €r0 COJICPIKAHUs, TIPEACTABICHHOTO B MPOTrPaMMe MO0 OHUOJIOTHH.

Ot60p comepxkanus yueOHOro npeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3HIMHI KyIbTYpOCOOOpa3HOro IMOAX0Ja, B
COOTBETCTBUU C KOTOPBIM 00yYaIOIIUECs TOJDKHBI OCBOUThH 3HAHMS U YMEHHUS, 3HAYMMBbIC JUTsI (POPMUPOBAHHMSI OOIICH KYJIbTYPBI, OTPEACIISIONTNE
aJICKBaTHOE TMOBEJICHUE YEJIOBEKA B OKPYKAIOIIECH MPUPOJTHON Cpejie, BOCTPEOOBAHHBIE B TTOBCEAHEBHOM KU3HU U MPAKTUYECKOMN IEATEIBHOCTH.
Ocob6oe MecTo B ATOW CHCTEME 3HAHHWI 3aHUMAIOT JJIEMEHTHI COJEpP>KaHMsI, KOTOPhIE CIyXaT OCHOBOW Juisi ()OpMUPOBAHUS TMPEACTABICHUN O
COBPEMEHHOU €CTEeCTBEHHO-HAYYHOW KapTHHE MUpA U IIEHHOCTHBIX OPHEHTALMIX JIMYHOCTH, CIIOCOOCTBYIONIUX T'yMaHHU3AIlUd OMOJIOTHYECKOTO
o0pazoBaHwUsI.

CtpykTypupoBaHUE COJEpKaHUS Y4eOHOro marepuaia B MporpamMme Mo OHOJIOTHH OCYIIECTBICHO C YUYETOM MPUOPHUTETHOTO 3HAUYCHHS
3HaHUN 00 OTIMYUTEIEHBIX OCOOCHHOCTSAX KUBOW MPHUPOIBI, O €€ YPOBHEBOW OpraHW3AIMK M DBOJIONHMH. B COOTBETCTBUU C ATHUM B CTPYKTYpE
yaeOHoro mpenmera «buonorus» BBIIEIEHBI CIEAYIOIMNE COJepKaTenbHble JHHUH: «buomorus kak Hayka. MeToabl HAy4YHOTO TTO3HAHHS,
«Knerka kak Owmosiormyeckass cucrema», «OpraHu3M Kak Owojornueckas cuctemay, «CucreMa W MHOTOOOpasWe OPraHMYeCKOro MHUpPay,
«OBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

ens wu3ydyenus ydeOHOro mnpemmera «buonorus» Ha 06a30BOM YpOBHE — OBIaJeHHE OOYUYAOIIMMHUCA 3HAHHSIMH O CTPYKTYPHO-
(YHKIIMOHATBFHOW OpraHU3alMy )KUBBIX CUCTEM Pa3HOTO paHra v NpuoOpeTeHre yMEHUN HCMOIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JEHCTBHIl B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3INYHBIX )KU3HEHHBIX POOIIeM.

JlocTtrxenue nenu u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CIIEUNBAETCS PELICHUEM CIICAYIONINX 3aa4:

OCBOEHHE O0Y4YalOIIMMHUCA CHCTEMbl 3HaHMHM O OMOJIOTMYECKUX TEOPHSX, YUEHHUSX, 3aKOHaX, 3aKOHOMEPHOCTAX, TMIIOTEe3aX, MpaBHiaXx,
CIIY’>KalllUX OCHOBOM JIs1 (JOPMHUPOBAHUS MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAyYHOIrO MO3HAHHS, CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSX >KMBBIX CHCTEM DPAa3HOIO YPOBHSI OpPraHM3alliy, BBIJAIOMIMXCS OTKPBITHUSX U COBPEMEHHBIX HCCIIEJOBAHUIX B
OHOJIOTUH;

(dbopmupoBaHue y 00ydaromuxcs No3HaBaTeNIbHbIX, HHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce aHaiu3a JaHHBIX O MyTAX
pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJIAJI0B, UJCH U MOAX0I0B K U3YUYEHHUIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3alnu;

CTaHOBJIEHUE Yy OOy4arommuxcs oOmel KyibTypbl, (YHKIIMOHATBLHOW T'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHHBATH SBIICHUS
OKPY’KaIOILIEr0 MUpPa KUBOM MPUPOJIbl HA OCHOBAaHUH 3HAHW U OTBITA, MOJYYEHHBIX MPU U3YUYECHUU OHOJIOTHH;

dbopMupoBaHHe Yy 00Yy4arOIIUXCsl YMEHUN WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JEATEIHHOCTH YEJIOBEKa,
Pa3BUTHUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHI;

BOCITUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEJIOBEKOM >KHBOW MPHUPOJBI, HEOOXOJUMOCTH OEpeKHOTO OTHOIIEHHUS K HeH,
COOIOACHUS STUYECKUX HOPM IIPU MPOBEICHUHN OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHE IEHHOCTU OWOJNIOTUYECKUX 3HAHHWM JJIs TOBBIIICHUS YPOBHS HKOJOTMYECKOW KYAbTYpHI, AN (HOPMHUPOBAHHUS HAYYHOTO
MHPOBO33PECHUS;

MIpUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YMEHUH B TIOBCETHEBHOM JKU3HM 7Sl OI[CHKHU MOCIEACTBHI CBOCH EATEIBHOCTH MO OTHOIIEHUIO K
OKpYy’Karolel cpeae, COOCTBEHHOMY 3/I0POBbIO, 000CHOBaHME U COOTIOACHNE Mep NMPOPHUIAKTUKH 32a00I€BaHHIA.



B cucreme cpennero o6mero oopazoBanust «buonorus», nzydaemas Ha 6a30BOM YpOBHE, SIBIISIETCS 00s3aTENIbHBIM YY€OHBIM NPEAMETOM,
BXOOAIIMM B COCTaB HpCI{MeTHOﬁ oOiactu <<ECTGCTBCHHO-Hay‘IHI>I€ IpEeaAMETBID).

Jlnst u3ydenus: Ouonoruu Ha 0Aa30BOM YpOBHE CpelHero oodmero obpasoBanusi oTBoauTcs 136 vacos: B 10 xmacce — 68 yaca (2 yaca B
Heneno), B 11 kimacce — 68 vaca (2 daca B Henenio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHMU C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U IPYTMMU €CTECTBEHHBIMHM HaykaMu, (uiocodueit, 3TUKOM,
ACTETUKON U paBoM. Posib 6uonoruu B popMHpOBaHUM COBPEMEHHOM HaydHOM KapTHHBI MHUpa. CucTeMa GMOJIOTHYECKUX HayK.

Metonpl TO3HAHUS KUBOM MHpUpoAbl (HAOMIOJEHHE, OHKCIEPUMEHT, OIMCaHWe, HW3MEepeHHe, Kiaccudukanus, MOJEIHMpPOBaHUE,
cTaTucTuyeckas oOpaboTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabnuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlaGopaTopHble M IpaKTUYecKue padoTbi:

[IpaxTnueckas pabota Ne 1. «Vcnonp30BaHne pa3TMUHBIX METOJIOB IIPU U3YUYEHUU OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.

XKusble cucreMbl (OMOCHUCTEMBI) KaK MpeAMET U3yueHus: 6nonoruu. OTInune KUBbIX CUCTEM OT HEOPTaHWY eCKOW TPUPO/IBL.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpTraHHM3aIllid OMOCHCTEM: MOJICKYJSPHBIN, KIETOYHBIA, TKAHEBBIH, OPTaHM3MEHHBIN,
MOMYJISIIMOHHO -BUIOBOM, SKOCHCTEMHBIN (OMOTEOIICHOTHUECKHH ), OMOChHEPHBIM.

JdemoncTpaumnu:

Tabmuis! u cxembl: «OCHOBHBIE IPU3HAKY KU3HU», «YPOBHHU OpraHU3alluu KUBOU IPUPOIBI.

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHUYeCKHIl COCTAB U CTPOCHUE KJIETKH.

XHUMHYECKUH COCTAB KIETKU. XMMHUUYECKHUE 3JIEMEHThI: MAaKPO3JIEMEHTHI, MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BEIIeCTB B KieTke. [lognep:xanue ocMoTH4YecKoro Oanaxca.

benku. CocraB u cTpoeHue OeiaKOB. AMHHOKHCIOTBI — MOHOMEpbl OenkoB. He3aMeHumble U 3aMEHUMbIE aAMUHOKHCIOTHI.
AMUHOKUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OETKOBOW MOIIEKYNbl (MIEpBUYHAS, BTOPHYHAs, TPETHYHAs M YETBEPTHUHAS CTPYKTYypa).
XuMu4eckue cBoiicTBa 0enkoB. buonornueckue GyHKIMKU OEIKOB.

®depmeHThl — OHooruuyeckue kKaranuzatopsl. CTpoeHue (epMmeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas crenupuuHocts. KodepMeHTHI.
Burtamunsl. Otinnuns pepMEeHTOB OT HEOPTaHMUECKUX KaTalu3aTOPOB.

VYraeBoJipl: MOHOCaXapuIbl (I1I0K03a, prubo3a U Ae30kcupr0o3a), Jucaxapuasl (caxaposa, JIakTo3a) U Mojucaxapusl (Kpaxmal, TIIMKOTeH,
LeJr0103a). bruonorndeckue GyHKIMM YTiIeBOIOB.

Jlunuapl: Tpurauuepuasl, ¢ochomunuapl, crepounsl. I'mapoduiabHO-THAPOGOOHBIE CBOMCTBAa. buonormdeckue GYHKIUU JUIUIOB.
CpaBHeHUE YIiIeBOI0B, OEITKOB U JUIUAO0B KaK HICTOYHUKOB SHEPTHUH.



Hyxnennoseie kucnotel: JJHK u PHK. Hykneotumsr — MoHOMEphI HYKIEHHOBBIX KUCIOT. Ctpoenme u dynkinuu JJHK. Crpoenue u
¢ynkuuu PHK. Buner PHK. AT®: crpoenue u pyHKuuu.

Hurosorusa — Hayka o kierke. KieTtounas Tteopust — npumep B3auMOJIEHCTBUS UIEH U (PaKkTOB B HAyYHOM MO3HAHMU. MeTobl n3ydeHus
KJIETKH.

Knerka kak nenoctHas xuBasi cucreMa. OO1ue npu3Haky KJIETOK: 3aMKHYyTas HapyxHas memOpaHa, moJiekyasl JJHK kak renernueckuii
anmnapar, CcTeMa CUHTe3a Oelka.

Tunsl KJIeTOK: 3yKapuoTHdeckas U npokapuoTrdeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUUYECKOM KieTku. KieTouHas cTeHka OakTepui.
Crtpoenue sykapuoTudeckoi kieTku. OCHOBHBIE OTIIUYHUS PACTUTEIHHOM, )KUBOTHOU U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, IVIMKOKaNuKe, ux ¢yHkiuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa u
¢byukuun. Ilutonnasma u e€ opranouabl. OnHomemOpanHble opraHouasl kietku: OIIC, anmapat ['onbmxu, nuzocomsl. IlomyaBToHOMHBIE
OpraHou bl KJIETKH: MUTOXOHJPUH, MacTuabl. [Iponcxoxaenne MUTOXOHIpUM U miacTull. Bunel mtactua. HememOpanHble OpraHouibl KIETKU:
pUOOCOMBI, KJIETOUYHBIHN LIEHTP, LIEHTPUOJIH, PECHUYKH, )KT'yTUKA. DYHKIIMHU OPraHOUIOB KJIeTKH. BriroueHus.

SAnpo — perynstopHbiii LeHTp KieTku. CTpoeHue sipa: saepHast 000J049Ka, KaproIja3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsl: «PacnpeneneHue XUMHYECKHX 3JEMEHTOB B HEKHUBOW MpuUpoje», «PacmpeneneHne XUMHYECKHMX SJIEMEHTOB B JKUBOU
MIPUPOJIEN.

Tabmups! u cxemsl: «llepuoanueckas TabauIa XUMUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYIbI BOJbD», «brocunTe3 6enkay, «CtpoeHue
MoJieKynbl Oenkay, «Ctpoenune (epmenta», «Hykmennosble kucioTel. JIHK», «Ctpoenune monekynsl AT®», «CTpoeHHe 3yKapuOTHUYECKOU
KJIeTKN», «CTpOEHHE >XKMBOTHOW KIETKW», «CTpOeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNpOKapUOTHYECKON KiIeTku», «CTpoeHue sapa
KJIETKW», «YTIEBOIbIY, «JIunuapm.

O6opynoBaHue: CBETOBOM MHKpPOCKOM, 000pYyAOBaHME Ui MPOBEACHHUS HAOIIOACHUN, U3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpErnaparhbl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

Jlaboparopnas pabota Ne 1. «M3ydyeHne kaTaIuTH4YeCKOW aKTUBHOCTH ()epMEHTOB (Ha IpUMEpe aMUyIa3bl U KaTaslas3bl)».

JlaGoparopuas pabota Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK pPACTEHUHM, >KMBOTHBIX M OakTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux OIMUCaHue».

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOMeH BeliecTB, WIM METa0OMN3M. ACCHMHIIALMS (TUIACTUYECKUT OOMEH) M TUCCUMMIIALMS (SHEPreTUUeCKuid 0OMEH) — JB€ CTOPOHBI
€IMHOTO Ipolecca MeTaboan3Ma. PoJib 3aKOHOB COXpaHEHUS BEIECTB U SHEPTUHU B MOHUMaHUH MeTa0oJIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTpO(HBIN U reTepoTpodHbIil. Pob pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILEHUN SHEPTHH B KIETKE.



dorocunre3. CBeroBas u TeMHOBas (a3bl poTocuHTe3a. Peakiuu portocuuTe’a. DddekTHBHOCTh (HOTOCHHTE3a. 3HAYCHHE (POTOCHHTE3A
TS )KM3HU Ha 3emuie. BiusiHue ycinoBuid cpeibl Ha (POTOCHHTES M CIIOCOOBI MOBBIIMICHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OakTeprun. 3HaYeHHE XEMOCUHTE3a JUIsl )KU3HH Ha 3eMJle.

OHepreruyeckuil oOMeH B KieTke. PaciernieHue BEeUecTB, BbIJICICHUE U aKKYMYJIMPOBAHNUE SHEPTHH B KIETKE. DTalbl SHEPreTUYECKOTO
oOmena. I'mukonms3. Bposkenwe u ero Buubsl. KucimopomHoe OKHCIEHHWE, WIM KJIETOYHOE JbixaHue. OKuciauTenbHoe (GoCchOopHIMpOoBaHHE.
O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enetnueckas nadpopmanus u JJHK. Peanuszanus renernueckoii nupopmanuu B kietke. ['eHeTnyeckuii koj
u ero cBoiictBa. Tpanckpunuus — marpuusbiil cunte3 PHK. Tpancnauus — 6uocunTes Oenka. Drtamnsl TpaHcasauuu. KoaupoBanue aMMHOKHUCIIOT.
Ponb pubocom B Onocunrese Oenka.

Heknerounsie ¢popmbl xku3Hu — BUpychl. Mctopus otkpsiTis BupycoB (/1. M. UBanoBckuii). OcoOEHHOCTH CTPOSHUS M AKUZHEHHOTO 1K
BUpYycoB. bakrepnodaru. boyie3nu pacrenuii, )KMBOTHBIX M 4€JOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) —
Bo3Oyautens CITN1a. O6paTHas TpaHCKpUIIIINS, peBepTa3za u nHTerpasa. [Ilpodunakrika pacnpocTpaHeHs] BUPYCHBIX 3a00JIEBaHMIA.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konsros, JI. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunel nutanusy, «Metabonusmy, «MHUTOXOHAPHU», «IHEPrEeTHUECKUN 00MeH», «XitopormiacT», «DoTtocuHTe3y,
«Ctpoenne JIHK», «CtpoeHue u pyHKIIMOHUpOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit ko, «Bupyce», «bakrepuodarny», «Ctpoenue u
»u3HeHHbIH K Bupyca CIIM/]a, 6akrepuodaray, «Pemmukamms JTHK».

Ob6opynoBanue: monenu-anmnkanun «Y npoenne [JHK u tpanckpummusy, «buocuntes 6enka», «CTpoeHUE KICTKW», MO CTPYKTYPhI
JIHK.

Tema 5. PazmHokeHMe M HHAUBUYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil nuki1, wim *u3HeHHbIH 1UKI KieTkd. MaTepdasza u mutos. [Ipoueccel, nmporekaronue B uutepdasze. Perunkanus — peakuus
marpuyHoro cuHteza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIH HAa0Op — KapHOTHI. J[MIIJIOWIHBIA W TalIOWIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuasl. L{uTonornueckne OCHOBBI Pa3MHOKEHUS M MHAUBUAYAIbHOTO Pa3BUTHS O PraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. IIpoueccel, npoucxoaauiue Ha pa3HbIX CTaAUSAX MUTO3a. BHOJIOTHYecKuil CMBICI MUTO3a.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

@opMBI pa3MHOKEHHSI OPTaHU3MOB: OECHOJioe U TMOJoBoe. Buapl Oecrmosoro pa3MHOXKEHHUS: [IEJI€HHE HAJBOE, MOYKOBAHHWE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEre€TaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYCHHUE ISl CEJICKIUH.

ITonoBoe pa3MHOXKEHHE, €ro OTINYHUS OT OECHOJIOTO.

Meiioz. Ctagun meiio3a. [Iponeccsl, mpoucxoasimue Ha ctaausx Meio3a. [loBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuit
CMBICII ¥ 3HAUE€HUE MEH03a.

I"ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIE jkeJIe3bl: CEMEHHUKU U SMYHUKH. OOpazoBaHKe U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, sSilekIeTka) — criepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHUS SIMIEKIETOK U CIIEPMaTO30MI0B.
Onnonoteopenue. ITapreHorenes.



WupuBuayansHoe pasButue (OHTOTeHE3). DMOpPHOHANIBHOE pa3BUTHE (3MOpHOTreHe3). DTanbl SMOPHOHAILHOTO PAa3BUTHS Y MO3BOHOYHBIX
YKUBOTHBIX: IpOOJICHUE, racTpyssiius, opranorenes. [loctaMmOpronanbsaoe pa3Butre. TUIBI MOCTAIMOPHUOHATIBLHOTO PA3BUTHUS: MPSAMOE, HETPSIMOE
(JimumHOYHOE). BiusiHre cpenibl Ha pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIC BEI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pazsutue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJIMH Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupr u cxeMbl: «DOpMBbI Pa3MHOXKEHUS OPraHU3MOBY», «J[BOWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHui», «BereratuBHoe
pa3MHOXEHHE pacTeHUl», «/lenenue knetku Oakrtepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMBbI», «KIIeTOUHBIN LMK,
«Perumkarnusa JIHK», «Mwuto3», «Meito3y», «lIpsimoe u Hempsimoe pa3ButHe», «['ameToreHe3 y MIIEKOMHUTAIOIIMX U 4eloBeka», «OCHOBHBIE
CTaJMM OHTOTEHE3aY.

O6opymnoBaHue: MUKPOCKOII, MUKpoTipenapatsl «CrepMaTo30uIbl MIEKOMIUTAIONIETOY, «SilekieTka miekonuTaromeroy», «Kapunokunes B
KJIETKaX KOpeIIka JyKay, MarHTHast MOJIeNIb-anTumKaus «Jlenenue kinetkn», moaens JJHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 3. «HabmoieHre MuTO3a B KJIETKaX KOHUYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKPOTIpernapaTax.

JlabopaTtopHnas padota Ne 4. «/3ydeHne cTpoeHuUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKPOIIPETapaTax.

Tema 6. HacjieacTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Vctopusi pa3BuTHsl reHeTHKU. Poib muTonoruu U SMOPHOJIOTMM B CTAHOBJIEHUM T'eHETHKH. Bkiag
pOCCHICKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeTonbl T'€HETUKH (THOPHI0JIOTUYECKUM, LUTOT€HETUYECKHM, MOJIEKYISIPHO -
reHeTuyeckuit). OCHOBHBIE TeHETUYECKUE TIOHATHUS. | eHeTHUecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpEelIMBaHUM.

3aKOHOMEPHOCTH HacleAOBaHUS MPHU3HAKOB, ycTaHoBieHHble . Menaenem. MoHormbpuaHoe ckpeuigBaHue. 3aKOH eInHO0-00pa3us
rubpuioB nepBoro nokosieHus. IlpaBuno nomuHHpoBaHMS. 3aKOH pacllerieHusl nmpu3HakoB. [umorte3za unctorsl ramer. [lomHoe u HemosiHOE
JOMUHUPOBaHUE.

JuruGpuaHoe ckpeniBaHue. 3aKOH HE3aBUCUMOTO Hacjiel0BaHUs MpU3HaKoB. L{uToreneTnueckre OCHOBBI JUTMOPUIHOTO CKpPEIIMBAHHUS.
Ananusupyroniee ckpeniuBanue. Vcrnonb3o0BaHne aHAIU3UPYIOIIETO CKPEUIUBAHUS IS OTIpeAeTICHHs] TEHOTHUIIa OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mo cremieHHOMY HacleJOBaHUIO T'eHOB. HapyileHue cliemnyieHusi TeHOB B
pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpeAesieHrnEe noja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI. ['OMOramMeTHble U rereporaMeTHble OpraHU3MBbl.
HacnegoBanue npu3HakoB, CLIETVIEHHBIX C MOJIOM.

N3meHunBoCTh. Buabl HM3MEHYMBOCTH: HEHACJIEACTBEHHAss M HacieIcTBeHHas. Ponb cpeabl B HEHACIEICTBEHHOM W3MEHUYMBOCTH.
XapakTepucTuka MOIU(PUKAIIMOHHON HM3MEHYMBOCTH. BapuanuoHHBIH psii W BapualWoHHas KpuBas. Hopma peakuum mnpu3HaKa.
KonundecTBeHHbIE U KaueCTBEHHbBIE MPU3HAKU U UX HOpMa peakiu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHUHNBOCTH.



HacnencTBenHasi, WM TE€HOTHIWYECKAs, W3MEHYMBOCTh. KoMOWHATHBHAS W3MEHUYMBOCTH. MeHo3 W IMOJIOBOM TpoIecC — OCHOBA
KOMOWHATHBHON W3MEHYMBOCTH. MyTallMOHHAs HM3MEHYMBOCTh. Kiaccuukamuss MyTanuid: T€HHBIE, XPOMOCOMHBIE, TeéHOMHBIE. YacToTa |
MPUYMHBI MyTanuid. MyTareHabpie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON m3meHunBocTy H. . BaBuiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka yenoBeka. Kapuorum yenoBeka. OCHOBHBIE METOBl TCHETUKH YEIIOBEKA: TCHEAIOTUYCSCKUH, OMM3HEIOBBIN, IIMTOTCHETUICCKHH,
OMOXMMUUYECKHM, MOJICKYISIpHO-TeHeTUUecKuil. COBPEMEHHOE OIpe/IeICHNE TeHOTHIIA: TTOJJHOTEHOMHOE CEKBEHHUPOBAHHE, TEHOTUIIUPOBAHUE, B
ToM uyuciae ¢ mnomompio [II[P-ananu3a. HacnmencTtBeHHble 3a0o0jieBaHUsS YeJIOBEKa: TEHHbIE OOJIe3HH, OOJE3HW C HACIEICTBEHHOMN
MPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE OoJie3Hn. CoMaTHYeCKHe U reHepaTuBHbIe MyTanuu. CTBoJOBBIE KiIeTKU. [IpuHnmmel 310poBoro oOpasza
KU3HH, TUarHOCTUKH, MPODUIAKTUKY U JICUEHUS TeHETHUECKUX OoJie3Herd. MeanKo-TeHeTUUeCKOe KOHCYIbTUPOBAaHHE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKH B TIPEIOTBPAIICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHUH YeIIOBEKa.

JdemoncTpaumnu:

[optpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxeMbl: «MOHOTHOPHUIHOE CKPENTMBAHUE M €r0 IIMTOTCHETHYECKash OCHOBa», «3aKOH PACHICIUICHUS U €0 IUTOTCHETUYeCKast
OCHOBa», «3aKOH YHCTOTHI TameT», «JlurulOpumHoe ckpenmBanue», «lluTomornyeckne OCHOBBI IUTHOPUIHOTO CKpENIUBaHUs», «Menos»,
«B3anmonelcTBUE aJIEIbHBIX T'€HOB», «l'€HeTWdecKkne KapTbl PACTEHMH, JKMBOTHBIX W 4YelloBeKa», «l eHeTmka moiia», «3aKOHOMEPHOCTU
HaCJIEIOBaHUS, CLEMJICHHOTO ¢ MoJioM», «KapuoTumsl yenoBeka U KUBOTHBIX», «Buasl n3MeHUnBOCTH», «MoaudukaloHHas W3MEHYUBOCTbY,
«HacnenoBanue pesyc-gpakropay», «I'eHeTuka rpymnn KpoBu», «MyTallmoOHHasE HU3MEHUYHUBOCTD.

Ob6opynoBanue: MoAenu-anmiukauuu «MoHOrubpuaHoe ckpeuuBanuey, «Henonnoe nomuHupoBaHuey», «IuruOpuaHoe cKpeuuBaHuey,
«Ilepekpéct XxpoMOCOM», MUKPOCKON U MHUKporpenapat «Jlpo3oduna» (Hopma, Mmyrauuu (GopMbl KpbUIbEB U OKpacku Tena), repOapuii «I opox
MOCEBHOI.

JlaGopaTopHble H NpaKTU4ecKue padoTbi:

JlaGoparopuas pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO M JAUTMOPUIHOTO CKpPEUIMBAHUS y IpO30(QHIbI Ha TOTOBBIX
MHKpOIIpernaparax.

JlaboparopHas padota Ne 6. «M3yueHrne MoAM(PHUKAITMOHHON H3MEHYHBOCTH, TIOCTPOCHUE BAPUAIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 MmyTtanuil y Apo30(Guiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[TpakTnueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa M TMPOLECC. 3apOKJICHHUE CeleKUMH U JomecTukauus. Yuenue H. V. BaBunmoBa o LeHTpax NpPOUCXOXKICHUS U
MHOT000pa3usi KyIbTypHBIX pacTeHUl. LIeHTphl MPOUCX0XKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPO/Ia, IITAMM.

CoBpeMeHHBIE METOMBI celeKIMU. MaccoBblif U MHAWBHIYaJIbHBIH OTOOpPHI B CENEKIMU pPAacCTEHHH W >KUBOTHBIX. OIlEHKa 3KcTephepa.
bnuskoposcTBeHHOEe ckpemuBaHue — WHOpuauHr. Ywcras nuaug. CkpemmuBaHHe YHCTBIX JWUHUN. [eTepo3uc, umm THOpUAHAs CUIA.
HeponctBenHoe ckpenuBanue — ayropuaunr. Otnanéunas rudpuansanus u e€ ycrnexu. VIcKycCTBeHHBIN MyTareHes u NnojlydeHune MOJUIUIOUIOB.
JIOCTIKEeHMS CENIEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.



buoTtexHonorust kak oTpacib Npou3BoAcTBa. ['eHHas uHKeHepus. DTamnbl co3aanus pekomOrnnanTHoW JIHK u TpaHcreHHBIX OpraHus3mos.
Kierounas wunxenepusa. Kinerounele KynapTypbl. MHKPOKIOHAJBHOE pa3MHOXEHUE pacTeHuid. KIoHMpoBaHHE BBICOKONPOAYKTHBHBIX
CEeITbCKOXO03SHCTBEHHBIX OPTaHM3MOB. DKOJIOTHYECKUE U dTHUECKHE podiemMbl. MO — reneTrnyecki MOAN(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. /1. Kapnieuenko, M. @. lBaHoB.

Tabmuis! u cxembl: kKapTa «L{eHTpbl IPOUCXOXKIEHHSI 1 MHOTO00pa3ust KyJIbTYPHBIX pacTeHUi», «Ilopoibl JOMAIIHKX KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHui», «Otnanénnas rudpunuzanus», «Padbotel akagemMuka M. @. MBanoBay, «llomumnonaus», «OObEKTbl OMOTEXHOIOTUNY,
«KieTouHble KyJIbTYpHI U KIIOHUPOBaHUE», «KOHCTpyHpOBaHME U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MyISDKM IJI0JJOB U KOPHEIUIOAOB JMKHX (OPM U KyIbTYPHBIX COPTOB pacTeHui, repOapuil «CelbCcKOX035SHCTBEHHbBIE
pacTeHHD.

JlabopaTopHble U NPaKTHYEeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHS CEJIEKIIMM PACTeHUN W KUBOTHBIX (HA CENEKUHOHHYIO CTaHIUIO, IJIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE X035ICTBO, JJa0OpaTOPHUIO arpOYHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBonrouMOHHAS OHOJIOTHSA.

[Ipeanocelnkn BOZHUKHOBEHUS SBOJIONMOHHON TEOpHUU. DBOTIOIMOHHAS TEOPHs U €€ MECTO B OMOJIOTUH. BiusiHuE 3BOTIOIIMOHHON TEOpUHU
Ha pa3BUTHE OMOJIOTUHU U APYTHX HAYK.

CeuperenbeTBa 3BOMIONUH. [laneoHToNOrMYECKUE: TOCIIE0BATENFHOCTD MOSBICHUS BUIOB B MMaJCOHTOJIOTUYECKOM JIETOMHCH, IEPEXOTHbIE
¢dbopmebl. buoreorpaduueckue: cxoacTBo U paznuyue GpayH u Gprop MaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHe: CXOJACTBA M PA3JIMYUsi SMOPHUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIE, PYIMMEHTapHbIC OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXAaHM3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTab0IMYECKHUX MyTeil Y BCeX OPraHu3MOB.

OposoronHass Teopusa Y. Jlapuna. IIpeanocbulku BO3HUKHOBEHHUs JapBUHM3MA. [[BHKylllMe CHIIBI 3BOJIOLMU BUAOB 1O JlapBUHY
(M30BITOYHOE PA3MHOXKEHHUE MTPU OTPAHUICHHOCTH PECYPCOB, HEOTIPEICIEHHAS H3MEHYNBOCTh, 00Pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopust sBosonuu (CTD) u e€ 0CHOBHBIE MOTOKEHUS.

MukposBontonusd. [lonynsuus kak eIMHULIa BUAA U S3BOTIOLUU.

JIBuokymue cuiibl ((pakTOphl) SBONIONMH BUAOB B MpUpoje. MyTallMOHHBIN MpollecC 1 KOMOMHATHBHAS MU3MEHUYMUBOCTH. llomynsinoHHbIe
BOJIHBI U JIpeii( reHoB. V3011 1 MUTPALIUSL.

EctectBenHbIit 0TOOp — HampaBiIAOMUi GakTop BoOIUNA. DOPMBI €ECTECTBEHHOTO 0TOOpA.

[Iprcnoco6aeHHOCTh OPraHU3MOB KakK pe3ylbTaT 3BoMoIMU. [IpruMeps! nprcnocobiaeHuii y oprannzMoB. ApoMopho3bl U UAHO-aIaN TAI[UH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA00Opa30BaHUs: reorpaduieckoe, IKOIOTHIecKoe.



Maxkposodrorust. @opMbl 9BOJIIOLNNE: (PHUIETHYECKast, AUBEPTEHTHAsI, KOHBEPTeHTHAs, MapayuieabHas. HeoOpaTHMOCTh SBOIIOIIH.

[IpoucxoxxaeHue oT HeclleUaIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AJanTuBHAs pagualys.

JdemoHcTpaumnu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mrosmep, A. H. CeBepuos.

Tabmuiel 1 cxembl: «Pa3BUTHE OpPraHUYECKOro MHpa Ha 3emiie», «3apOJBIINIA TTO3BOHOYHBIX JKUBOTHBIX», «APXEONTEpUKC», «DopMbl
00pbOBI 3a cymecTBoBaHueEY, «EcTecTBeHHBIN 0TOOPY, «MHOTOOOpa3ne COPTOB pacTeHHiD», «MHOTO0Opa3ue Mopo1 JKUBOTHBIX», «[lomymsmumy,
«MyTanMoHHas U3MEHYUBOCTEY, «ApoMopdo3s», «Mnuoanantanum», «O0mas nerenepanusy, «JBumxymue cuisl 3Boaronuny, «Kapra-cxema
Mapmipyra nyremectsus Y. JlapBunan, «boppba 3a cymectBoBaHue», «llpucmocoGieHHOCT opraHuzMoB», «l'eorpaduueckoe
BUJI000pa30BaHNE», « IKOJIOTHUYECKOE BU000pA30BAHUEN.

O6opynoBaHue: KOJUIEKIHUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAacKu, HaOOp IUIOJOB U ceMsH, KoJulekius «IIpumepbl 3amuTHBIX
MIPUCTIOCOOIECHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE HAIPaBIIEHUS IBOJIOLUNY, 00bEMHAs MoJiesb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, kosekuus «DOpMbl COXpaHHOCTH HMCKOMAEMBbIX >XUBOTHBIX M PACTEHUN», MOJIENb alIUIMKalus
«[lepexpéct xpoMocom», BIaxKHbI€ Npenapatsl «Pa3BuTre HacekoMoro», «Pa3Burtue JIArymKN», MUKponpenapar «J{po3oduia» (Hopma, MyTauuu
(hOopMBI KPBUILEB 1 OKPACKH TeJa).

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopHnas padora Ne 1. «CpaBHEeHHE BHAOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

JlabopaTtopnast padota Ne 2. «Onucanue NpUCoCcOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEITLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe TPEJCTABICHUS O 3apOKJICHUM >KM3HH. HaydHble TUMOTE3bl BO3HUKHOBEHUS XH3HU Ha 3emiie: aOMOreHe3 U IMaHCIEePMHUSL.
Xumuyeckasi 3BoJItoLMsA. AOUOTeHHBIN CUHTE3 OPraHUYeCKUX BEIIECTB U3 HEOPraHMUYECKUX. DKCHEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOM
sBommonuy. HawanbHble sTanbl Omosoruueckoi sBomroruu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYpP W BO3HHKHOBEHHE
npoTokJeTKu. [lepBbie KiIeTKU U UX 3BoJoLNA. POPMUPOBAHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm W mnepuoaaMm. Karapxel. Apxeiickas u npoTepo3oiickas 3pbl. [laneosoiickas spa u €€ mepuoiabl:
KeMOPHIICKHI, OPIOBUKCKHI, CUITYpPUNHCKUNA, JI€BOHCKHM, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUA, METOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTHKa KIUMaTa U Te0JIOTHYeCKuX mporeccoB. OCHOBHBIE 3TaIlbl HBOJIIOIIMK PACTUTEILHOTO U KHUBOTHOTO MUpa. ApoMop(ho3bl y
pacTeHuil U KUBOTHBIX. [losiBIEeHUE, paclBET U BBIMUPAHHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHue 3BOJTOUUH. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DOBOJIIOIMSL  YeJNOBEKa. AHTPOIOJOTUS Kak Hayka. Pa3BUTHE NPEACTaBICHHM O TMPOUCXOKIACHUM 4YeloBeKa. MeTonbl H3ydeHHs
anTponoreHe3a. CxoAcTBa U pa3ivyuus YEIOBEKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0XKEHNE YeIIOBEKA.

JBuxymue cunbl (dakTopbl) aHTponoreHesa. HacnencTBeHHas M3MEHUYMBOCTh U €CTECTBEHHBIM 0TOOpP. OOIeCTBEHHBI 00pa3 >KU3HH,
M3TOTOBJIEHUE OPYIUN TPYy/Ja, MBIILUICHUE, PEUb.



OcHOBHBIE CTaJUM U BETBU OHBOJIOLUU YEJIOBEKa: aBcTpajonureku, YemoBek ymenbidl, YenoBek mnpsamoxonauuii, YenoBek
HeaHAepTalbckuii, YenoBek pazymHblil. Haxo/ku nCKonaeMbIX OCTaTKOB, BPEMS CYILLIECTBOBaHUs, 00JaCTh pacIpOCTPaHEHUs, 00bEM I'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBILIME PacChl: €BpoIeouHas (eBpa3uiickas), HErpo-aBCTpaJouIHas (3KBAaTOpUAlbHAsA), MOHIOJIOUIHAS
(a3maTcko-aMepuKkaHcKkasi). UepThl MPUCIIOCOOJIEHHOCTH IPEICTAaBUTENEH 4YENOBEYECKMX pac K YCJIOBMSIM CyllecTBOoBaHUS. EuHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupbl n cxembl: «Bo3HukHOBeHne CoJHEUHOW cucTeMbl», «Pa3Buthe opranmdeckoro mupay, «PacturenpHas kineTtkay, «KuBoTHas
KieTkay, «lIpokaprnornueckas kiaeTkay, «CoBpeMeHHas CucTeMa OpraHnyeckoro Mupay», «CpaBHeHHNE aHATOMUYECKHX YePT CTPOCHHUS YeIoBeKa U
4esl0BeK0OOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalCOHTOJIOTMUYECKUX HaXO0JOK MPEAKOB COBPEMEHHOrO 4YeJoBeKay, «JpeBHeHIIne Joauy,
«/IpeBHue moan», «llepBbie COBpeMEHHbIE TN, «HeT0BEUEeCKUE pachl».

Ob6opynoBanue: Mymsku «lIpoucxoxaenue yenoBeka» (OIOCTHI aBCTpalONUTEKa, TUTEKAHTPOIa, HeaHAepTallblla, KPOMaHbOHIIA), CIETKU
WM M300pa)KeHUsI KAMEHHBIX OpYJIUil epBOOBITHOIO YejoBeka (KaMHU-4YOMIEphl, pyOuia, ckpebia), TeOXpoHOIOrnuecKas Tabauna, KoIIeKIus
«DOpMBI COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

[Tpaktruueckas padota Ne 1. «M3yueHne HCKOMAEMbIX OCTAaTKOB PACTCHUM U dKUBOTHBIX B KOJIJICKITHSIX).

DKCKypcHs «IBOIONHUS OPTaHUYECKOTO0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU KPaeBEIUECKUN My3el).

Tema 3. Opranusmbl U OKpY:Ka0LIas cpeaa.

OKOJIOTHSI KakK HayKa. 3aJa4yd M pas3/ielibl 3KOJOTHH. MeEToabl 3KOJIOTMYECKUX HCCIEA0BaHUM. OKOJOTMYECKOE MHPOBO33PEHHUE
COBPEMEHHOT'0 YEJIOBEKA.

Cpenbl 0OuTaHUsI OPraHU3MOB: BOJ/IHAsA, HA3EMHO-BO3/AYIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

Okonoruueckue ¢akropbl. Kiaccudukanus skojJorudyeckux (QaxTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTpoInoreHHble. JlelicTBue
9KOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

Abuotuueckue ¢akTophl: CBET, TeMIepaTypa, BlaxHocTh. Dortonepuonusm. [Ipucnocobnenuss opraHu3MoB K AEHCTBUIO aOMOTHYECKHUX
(dakTopoB. buonornueckue puTMBI.

buotnueckue ¢akropsl. Bumsl OHOTHYECKMX B3aMMOACWCTBUN: KOHKYPEHIIMS, XWUITHUYECTBO, cMMOHMO3 U ero ¢opmel. llapasutusm,
KOollepalusi, MYTyajau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJIeOHMUYECTBO). AMEHCaIM3M, HEWTpaau3M. 3HaueHHe OHOTHYECKHX
B3aMMO/ICHCTBHH ISl CYILIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

ODKOJIOTUYECKHE XapaKTEPUCTUKU NOMYIsud. OCHOBHBIE MOKA3aTeNN NOMYJSALUN: YUCIEHHOCTb, INIOTHOCTD, POXKAAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpaLys. JIMHaMUKa YMCIEHHOCTH NOMYJISALUN U €€ PETyIsausl.

JdeMoHncTpanum:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer um cxemsl: kapra «llpupomgabie 30HBI 3emimy», «Cpeabl oOWTaHUS OpraHU3MOBY», «Dotomepuoausmy», «llomymsmy,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIHH HH(Y30pHH-Ty(henpku», «[lumesbie nenmy».

JlabopaTopHble U NPAKTH4YeCKUE PadoThI:

Jlaboparopuas padota Ne 3. «Mopdoorudeckne 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTaHUS.

JIabopatopHnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJSAIMI pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa U IKOJIOrHYECKHE CUCTEMBI.

CooOmiecTBo opraHu3MoB — 61o1eH03. CTpyKTyphl OMOIIeHO3a: BUA0Basi, IPOCTPAHCTBEHHAs, Tpodudeckas (nuiieBas). Buapi-1oMuHaHTHI.
Cpsi3u B 6HO1IEHO3E.

Dkojorudeckue cucreMbl (9kocuctembl). lloHstue o0 skocucteme u OuoreoneHosze. OYHKIHMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBbI:
MPOYIIEHTHI, KOHCYMEHTHI, peAyIeHTHI. KpyroBOpOoT BEIIECTB U MOTOK HEPTUU B dKocucTeMe. Tpodudeckne (MUIIEBbIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cet. OCHOBHBIE MOKAa3aTeNM 3KOCHCTEMBI: OMomacca, MpOAyKIHs. DKOJOTHYECKHE MUpaMUIbl: MPOAYKIUHU, YHUCICHHOCTH,
o6romaccel. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJsius, pa3Butue. Cykieccus.

[Ipupoanbie 3kocHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO MJTU IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHUCTEMBI. bHonormyeckoe M XO3SHUCTBEHHOE 3HAYCHHE arpodKOCHUCTEM U
ypOOdIKOCHCTEM.

buopasznoobOpasue kak ¢akrop yctoitunBocTH 3kocucteM. CoxpaHeHHE OMOJOTHUYECKOTO pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuribl, cocraB u crpykrypa ouochepsi. XKupoe BemectBo U ero ¢yHkiuu. OcobeHHOCTH
Oorocdepsl Kak TI00aTbHON AKOCUCTEMBI. J[nHaMuyeckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BeliecTs U OMOTe€0XUMHUECKHE UKIIBI AJIEMEHTOB (yriaepoaa, a30Ta). 30HAIbHOCTh Ouocdepbl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Onochepe 3eMiin. AHTpOIIOTeHHbIC H3MEHEHHUs B Onocdepe. [ 100anpHbIe SKOJOTUYECKUE MTPOOIEMBI.

CocymiectBoBanre NpuUpoJbl U 4yenoBeuecTBa. CoxpaHeHue OuopasHooOpasusi Kak OCHOBa ycroitumBocTtd Ouocdeprl. OcHoBa
PaIMOHAIBLHOTO YIIPaBJICHUS MPUPOTHBIMUA PECYPCAMHU U UX UCIOJIb30BaHue. JJoCTHKeHUs! OMOJIOTMH U OXpaHa MPUPOJIbI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuie! u cxemsl: «llumessie nenu», «buoreHos: coctaB u cTpykTypay, «IIpupoansie coobectBay, «llenu nuranus», « IKOJIOrUIECKast
nupamuaa», «buochepa m dyemoek», «IKocucTeMa IMUPOKOIMCTBEHHOTO Jeca», «JKOCHCTeMa XBOWHOro Jecay, «buoieHo3 Bomoémay,
«Arporueno3», «l[IpumepHbie aHTPOTIOTEHHBIE BO3IEHCTBUS HA MPUPOIY», «BakHeHIlne UCTOYHUKH 3arps3HEHHs BO3AyXa U TPYHTOBBIX BOIY,
«[TouBa — BakHe#mIas cocraBisomas Ouocdepwl», «DakTopbl Aerpaganuu mousy, «llapHukoBbit >PdexT», «DakTOopbl PaUOaKTUBHOTO
3arps3HeHus O6uocdeprl», «OOmas crpykrypa Ouocdeps», «PacmpocTpaneHue >Xu3HU B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriaepona B 6uochepe», «kKpyroBopot azota B mpupoae».



ObopynoBanue: Mojenb-anmMKanus «TunuyHble OMOIEHO3bD», repOapuii «PactuTenbHble cooOiiecTBay, Koyulekun «buoieHosy,
«BpenuTenn BaXXHEWIIMX CEMbCKOXO3SIMCTBEHHBIX KYIBTYp», TepOapr M KOJUICKIMH PACTEHUH M KUBOTHBIX, NMPHUHAMICKAIINE K Pa3HBIM
9KOJIOTMYECKUM IpymnaM ofHoro Buja, Kpacnas kuura Poccuiickoit denepannu, n300pakeHus OXpaHsIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUN HA BA3OBOM YPOBHE CPEJIHEI'O OBILET'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBiauBarOTCA TPeOOBAaHUS K pe3yabTaraM OCBOCHHS OOYYArOIIMMHUCS NPOTPaMM CpPEIHEro OO0IIero
O6pa3OBaHI/I$II JIMYHOCTHBIM, MCTAIIPEAMCTHBIM U IIPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JNMUYHOCTHBIX pe3ylbTaTOB OCBOEHHS IpenMera «buosiorus» BbIAEICHBI CIEIYIONIME COCTAaBIISIIOIIME: OCO3HAaHUE
00yUaIOUTUMUCS POCCUICKON I'pakIaHCKONW MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CaMOOIIPEIEICHHIO, Halluune
MOTHBAIMM K OOYy4YeHHIO OMOJIOTHMH, LEJECHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHX YOEXIEHUN JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpaJUWLUN pa3BUTUS OHOJIOrMUECKOTO 3HAHHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEeSITEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, MPUCYIIMMH CcHUCTEME OHOJIOrMYecKOro 00pa30BaHUs, HAIM4YHE 3KOJOTHYECKOTrO
MIPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIMuyHOCTHBIE pPE3yJIbTaThl OCBOEHMs INpeaMera «buoyiorus» IOCTUTaroTCs B €IUHCTBE y4eOHOM M BOCHHUTATENBHOM NEATENBHOCTH B
COOTBETCTBUU C TPATUIMOHHBIMH POCCUHCKMMHU COLIUOKYJIBTYPHBIMU, HCTOPUYECKUMHU M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHM, IPUHATHIMH B
oOmiecTBe MpaBUJIaMM M HOPMAaMHU IOBEIEHHS M CHOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHMsI, CAMOBOCHUTAHUS U CaMOPa3BUTHS, Pa3BUTHUSA
BHYTPEHHEH MO3UIUM JUYHOCTH, NAaTPUOTH3MA, YBAXKECHUSA K 3aKOHY U NPaBONOPSJIKY, YEIOBEKY TPYyAa M CTaplieMy HOKOJCHHIO, B3AaUMHOIO
yBa)K€HUs, OEPEKHOr0 OTHOLIEHUS K KyJbTYPHOMY HAcCJIE€IUIO U TPaJUIMsIM MHOTOHAllMOHAJILHOTO Hapoaa Poccuiickoit denepanun, npupoae u
OKpy»Karollen cpeze.

JIMuyHOCTHBIE pe3yibTaThl OCBOEHUS ydyeOHOro mnpenmera «bHoJorus» IOJKHBI OTpakaTh FOTOBHOCTb M CIIOCOOHOCTH OOYYaroLIUXCs
PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIMEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX OpHEHTAlUil, MO3UTHBHBIX BHYTPEHHUX
yOex1eH!H, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM HEHHOCTSIM POCCUHCKOrO OOIIECTBa, pacIIMpPEHUE )KM3HEHHOTO OIbITA U ONbITa AEATEJIbHOCTH B
Ipolecce pealn3alui OCHOBHBIX HAIIPABJIEHUH BOCIUTATEIbHON AEATEIIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHUS:

c(OPMHPOBAHHOCTh TPAXKJAHCKOHN MO3UIMK 00yJaroIIerocs Kak akTHUBHOI'O M OTBETCTBEHHOT'O YJ€Ha POCCUHCKOrO 0OLIeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 003aHHOCTEH, YBa)KEHUE 3aKOHA U [TPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NESATEIbHOCTH NMPH CO3JIaHUM Y4EOHBIX NMPOEKTOB, PELICHUH y4eOHBIX M MO3HaBaTEJIbHBIX 3a/ad,
BBITMIOJTHEHUH OMOJIOIMYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3UIIMIO IO OTHOLICHUIO K SBJICHUSM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYHUTHIBaThb B CBOMX JACHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBHS JIIOAEH C pPa3HBIMH YOSKICHUSIMH,
KYJIBTYPHBIMH [IEHHOCTSIMHU U COLIMAJIBHBIM MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHHUS YYEOHBIX, IMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3ajad,
YBOXHUTEIHLHOTO OTHOIICHUS K MHEHHIO OIIIOHCHTOB TP 0OCYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTHIECKOTO COACPIKAHWIS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOU JEATEIHLHOCTH;

2) NnaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW HICHTHYHOCTH, TATPUOTHU3MA, YBAKCHHS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU
nepen PoauHoM, ropaocTy 3a CBOM Kpail, CBOK0 PoiMHY, CBOM S3bIK U KYJIBTYPY, MPOIUIOE M HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccnu;

IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0O W TaMSITHUKAM TPHUPOJIbI, JOCTWKEeHUsAM Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHHWE W Pa3BUTHE OMOJIOTUH, TOHUMAHUs 3HAYEHUSI OMOJIOTHH B TIO3HAHUHU
3aKOHOB TIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoexx 1IEHHOCTh, TOTOBHOCTH K CIYXEHHUI0 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/1a;

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMTOBEICHHUS;

CIOCOOHOCTh OLIEHUBATH CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILLIECHHE K CBOMM POJUTEISM, CO3[JaHUIO CEMbH HAa OCHOBE OCO3HAHHOIO NMPHUHATHUS LIEHHOCTEHW CEMEWHOW KU3HHU B
COOTBETCTBUU C TPAAULIHIMHU HapoaoB Poccuu;

4) 3cTeTH4YeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUICHHE K MUPY, BKIIOYas 3CTETUKY ObITAa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHUM;

IMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IIPOSBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pu3uveckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPHI 310POBbSI M IMOLMOHAIBHOI0 0JIAT IOy YHs:

MOHUMAaHHE M peau3alus 3J0pOBOro u 6e3omnacHoro oOpasza KHU3HU (30pPOBOE MUTAHUE, COOMIOJCHINE TUTHEHUYECKUX MPABUI U HOPM,
cOamaHCHUpPOBAaHHBI PEKUM 3aHSATUH M OTIbIXa, peryispHas Qu3udeckas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHKE [IEHHOCTHU TMPaBUJI WHIUBUIYAIBHOTO U KOJUIEKTMBHOTO O€30MAacCHOTO TMOBEACHHUS B CUTYALUAX, YIPOXKAIOMIMX 30POBBIO U
JKU3HU JTIOACH;

OCO3HaHHWE TIOCIEACTBUIA U HEMPUATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHHUS aTKOTO0JIs, HAPKOTUKOB, KypeHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;



TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTUYECKOUN U COIII/I&JIBHOfI HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULUHUPOBATh, IJIAHUPOBATH U
CaMOCTOATCIIbHO BBIIIOJIHATE TaKYyIO ACATCIIbHOCTD,

MHTEpEC K pa3inyHbIM cdepaM NpoPecCHOHANBHON NEesTeIHbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymed mnpodeccun u
PCAIN30BbIBATH COOCTBEHHBIE )KU3HEHHBIE IIJIaHBbI,

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO HA IPOTHKEHUU BCEH KU3HMU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHUE K MPUPO/JIe KaK UCTOUHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYyIIIeCTBOBAHUS;

IOBBIIICHUEC YPOBHA SKOJIOTHUECKOU KYJIbTYpPBI: HpI/IO6p€TeHI/IC OIIbITAa IMJIAHWPOBAHUA IOCTYIIKOB M OLCHKH WX BO3MOKHBIX HOCJIC)ICTBI/Iﬁ
JUISl OKPYKAKOIIEH CpeJibl;

OCO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MYyTeH MX PEIICHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh TMpHOOpeTaeMble NpU M3YyYEHUH OWOJOTMM 3HAaHUS U YMEHUS MpHU pElIeHHH NpoOsieM, CBA3aHHBIX C
palrOHAJIBHBIM ITPHUPOJOITIOJIBE30BAHUEM (CO6J'IIO}1€HI/IG IMpaBUJI MMOBCACHUA B IPUPOAC, HAITPABJICHHBIX HA COXPAHCHUC PAaBHOBECHA B OKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JEeHCTBUIl, MPUHOCSIIMX Bped OKpYXKalouleil MpUpOAHON cpele, yMEHHE IPOTHO3UPOBATH HEOIAronpHUsSTHHIE
9KOJIOTUYECKHE MOCTEACTBUS PEANPUHUMACMBIX ICUCTBUI U TIPEIOTBPAIIATh UX;

HaJU4he PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, KOJIOTHYECKOW KYJIbTYpBI, OIBITa ACSITEIBPHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH,
YMEHHUS PYKOBOJICTBOBATHCS MMHU B TO3HABATEIbHON, KOMMYHHKATHUBHOW W COIMAIBLHOW MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHYECKOM
JESITETHHOCTH 3KOJIOTHUECKOW HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JIMAJIOTE KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B MOJIMKYJILTYPHOM MHDE;

COBEPIIICHCTBOBAHUE SA3BIKOBOW M YUTATEIILCKOM KYJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI MEXKTY JIFOJIbMH M TIO3HAHUS MUPA;

MMOHUMAaHHE CIIeNU(PUKA OHMOJIOTHMH KaK HayKH, OCO3HaHMs €€ poyi B (JOPMHPOBAHUU PANMOHAIBLHOTO HAyYHOTO MBINUICHHS, CO3IaHUH
L[EJIOCTHOTO MpeACTaBIeHUs 00 OKPYKAIOIIeM MHUPE Kak O €UHCTBE MPUPOJIbI, YeJIOBeKa U 00IIeCcTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEN
1 PEIICHUH TPOOJIeM COXPaHECHHSI IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OHUOJOTHH I COBPEMEHHON LMBUIM3AIMU: 00ECIIEYeHHUs] HOBOTO YPOBHS Pa3BUTHSA MEIUIMHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PECypCHbIE MPOOIEMbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTEH BBIXOAA U3 TII0OATBHBIX
HKOJIOTHUECKUX TMpoOieM U obecredeHus MepexoJa K YCTONYMBOMY Pa3BUTHIO, PAIMOHAIFHOMY HCIOJIB30BAHUIO MPHPOJHBIX PECYPCOB U
(hOpMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYEHUU OMOJIOTUYECKHX 3HAHUU B LENSIX MOBBIIICHHUS OOIIEH KyIbTYpbl, €CTECTBEHHO-HAyYHOW IPaMOTHOCTH,
KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHON TPaMOTHOCTH oOydarouxcs, GopmMupyeMoit mpu n3ydeHuu OUOJIOTHH;



MOHMMaHHUE CYIIHOCTH METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJIB30BATH MOJydaeMble 3HAHUS IS
aHamM3a M OOBSCHEHMS SBICHHN OKPYXAIOIIEro MUpPa M MPOUCXOAANIMX B HEM HM3MEHEHHH, YMEHHE JenaTb 0OOCHOBAaHHBIC 3aKITIOUCHHS Ha
OCHOBE Hay4HbIX (PAKTOB M UMEIOLIUXCS JaHHBIX C LEJIbI0 MOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJIF30BATh OMOJIOTUYECKHE 3HAHUS JUIS PEIICHHUS MTPOOJIEM B PEaIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAaHME IIEHHOCTM HAy4YHOW JEATEIbHOCTH, TIOTOBHOCTb OCYILIECTBJISITH IIPOCKTHYIO M  HCCIEAOBATEIBCKYIO JACSITEIBHOCTD
VHJMBHUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTh K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHNI0, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HaHUM 1O OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATDBI

MeTaHpeHMeTHBIe pE3yIbTaTbl OCBOCHUSA yqe6H0r0 npeamMeTa «bnoorusy BKIIOYAIOT: 3HAYUMEIE JJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHHUA
oOyyarouuxcs MEeXIUCIUILIMHAPHBIE (MEXIpeIMETHbIE) OOIIeHayYyHble MOHATHS, OTpaXKaloU[Ue ILEJOCTHOCTh HAayYHOW KapTUHBI MHUpa H
cHenu(pUKy METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, sSBJIEHUE, IMPOIECC, CUCTeMa, Hay4yHbIH (axT,
MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHUE, HAOMIOJEHHE, M3MEpPEHUE, SKCIEPUMEHT M JAPYruX), yHUBEpCaJbHBIE
y4eOHbIe IelicTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHEIE), oOecreunBaromue popmupoBanue (pyHKIIMOHATEHONH IPAMOTHOCTH H
COLIMANIHOM KOMIIETEHLUH 00Y4YarolIUXCcsl, CIOCOOHOCTh 00OyUYalOUIMXCs MCHOJIb30BaTh OCBOCHHBIE MEXAUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIEC IEHCTBUS B TIO3HABATENIBLHOM U COLIMAILHOM MPAKTHKE.

MetanpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPaMMbI CPETHETO 00IIero 00pa30BaHus JOKHBI OTPaXaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ACHCTBHUS:

CaMOCTOSITENIBHO (OPMYITHPOBATH U aKTYaIU3UPOBATh MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCII0JIb30BATh MPU OCBOCHHUM 3HAHHUM MPUEMBI JOTMYECKOrO MBIIUICHHs (aHaldu3a, CUHTE3a, CpaBHEHMs, Kiaccuukauuu, o0001IeHus),
PacKpbIBaTh CMBICI OMOJIOTMYECKUX MOHATUH (BBIICIATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH MMOHATHSIMHU);

OTIpENeNATh IeNu JeATEIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUU HX JOCTIKEHHUS, COOTHOCHTH PE3YylbTaThl JEATEIBHOCTH C
MOCTABJICHHBIMH LIEJISIMU;

HCI0JIb30BaTh OMOJOTUYECKHE MOHATHS ISl OObSICHEHHUs (PAKTOB U SIBIICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHE pACCYKICHHS (MHIAYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYUS B
paccMaTpuBaeMbIX SBIECHUSX, (GOPMYITHUPOBATh BHIBOIBI M 3aKITIOUCHNUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JUIS TPEICTABICHHS CYIECTBEHHBIX CBS3ed M OTHOIICHWH B HM3y4aeMBIX OHOJIOTHMUECKUX
00BeKTax, a TaKXKe MPOTUBOPEUNH Pa3HOTO POJa, BBHISBICHHBIX B PAa3UYHBIX HH(DOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh MJIaH pelieHus MpoOIeMbl C YIETOM aHalIM3a UMEIOIUXCS MaTepPHAIbHBIX M HEMaTEePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBHI B JIEATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IEJISIM, OIICHUBATh PUCKHU TMOCIEICTBUN JESITENLHOCTH;



KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBHAX PCAJIbHOI'0, BUPTYAJIBHOTO U KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHﬂ;
Ppa3sBUBAaTh KPCATHUBHOC MBIIIJICHUC ITPU PCIICHUHA KU3HCHHBIX Hp06JI€M.
2) 6a30BbIe HCCIE0BATEIbLCKHE IEHCTBHSI:

BJIAJIETh HaBBIKAMH Y4e€OHO-UCCIIEIOBATENILCKOW W TPOEKTHOW JCSATENIHHOCTH, HABBIKAMH pa3pelieHus MpoOsieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITIOUCKY MCTOA0B PCIICHUA MMPAKTHYCCKUX 3a/la4, IPUMCHCHUIO PA3JIMYHbIX MCTOAOB IIO3HAHU

HCII0JIB30BAaTh PA3JIMYHBIC BHUAbI ACATCIBHOCTHA IO IOJIYYCHHWIO HOBOI'O 3HAHUWA, €ro MHTCPIIPETAINHU, npeo6pa3OBaHmo N IIPUMCHCHUIO B
yqe6HHx CUTyalusX, B TOM YHCJIC IPpHU CO3JaHUN y‘-I€6HI)IX N COUAJIBHBIX ITPOCKTOB;

(1)OpMI/IpOBaTI) Hﬂy‘IHbeI THUII MBIIIIJICHUS, BJIaACTh Hay‘IHOfI TepMHHOHOFHGﬁ, KIIIOYEBBIMHU IIOHATHUAMU U METOAaMU,

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTEIIbHON JEATEIHLHOCTH U )KU3HEHHBIX CUTYaIIHSIX;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3U W aAKTYAJIN3WPOBATH 3ajavy, BBIIBUIaTb THIIOTE3Y eé peUuICHUA, HaXOAWUTh APryMCHTBI IJId
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUH PEILICHUS;

AHAJIIM3UPOBATD MOJIYYCHHBIC B XOA€ PCHICHUA 3a1a4U pE3YIbTaTbl, KDUTHYCCKH OLICHHUBATH UX JOCTOBCPHOCTD, IPOTHO3UPOBATH USMCHCHUEC
B HOBEBIX YCIIOBHAX;

JAaBaTb OUCHKY HOBBIM CUTyallUsAM, OLICHHUBATDH HpI/IO6peTéHHI)II\/'I OIIBIT,

OCYILIECTBJIATH IIeJIEHAIIPABJICHHBIN MOUCK MIEpPEeHOCca CPEJICTB U CIOCOO0B ACHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETh MEPEHOCUTDH 3HAHUA B MTO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

yYMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WUJIEH, MIpe/jiaraTh OpUruHajIbHbIE TMOIXOAbl U PEIIeHus, CTaBUTh MPOOJIEMBI U 3a/1au, JOIMyCKAIOIIUe albTepHATUBHBIC
pelIeHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpManuu (TeKcTe y4eOHOTro MocoOusi, Hay4YHO-TIONY/ISIPHON JInTepaType, OMOIOTHYECKUX
CIIOBapsiX W CIPABOYHHKAX, KOMIIBIOTEpHBIX 0a3zax HaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh WHGOPMALMIO Pa3IMYHBIX BHUAOB U (opm
MIpeICTaBJICHUS], KPUTUUECKH OLIEHUBAThH €€ TIOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIEe METOAbl MPHU IMOWCKE U OTOOpe Ouonormdeckoi umHpopmanuu, HEOOXOIUMOU s
BBITIOJTHEHHS Y4eOHBIX 3a7a4;

MpHOOpeTaTh OMBIT MCIOJIb30BaHUS HHQPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPILIEHCTBOBATh KYIbTYPYy aKTHBHOTO
WCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MPEACTaBIECHUS OMOJIOTHYEeCKON HHPOPMALIUU (CXEMBbI, TpapUKH, TUarpaMMbl, TaOIUIIbL,
PHUCYHKH U JpYyroe);

HCIOJIb30BaTh HayYHBIN A3BIK B KAYECTBE CPE/ICTBA MPH paboTe ¢ OMojornyeckoi nHpopMauen: mpuMeHsITh XUMUUECKue, (pU3nIecKue u
MaTeMaTH4YeCKue 3HAKM M CHUMBOJbI, (OpMylibl, aOOpeBUaTypy, HOMEHKJIATypy, MCII0JIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUYECKHUE
CpeACTBa HAIJISTHOCTH;

BJIaJIETh HaBBIKAMH Paclo3HaBaHUA U 3aIUTH HHYOPMAIUH, HHPOPMALIMOHHOW 6€30MaCHOCTH JTUYHOCTH.



OgiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

1) o61enmne:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BCEX cepax KU3HU, AKTUBHO YU4ACTBOBAThH B JUAJIOTE WIIU JAUCKYCCHH TIO CYIIECTBY 0OCYKIaeMO TEMbI
(ymMeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBATH CYXJAEHUS OTHOCUTENIBHO BBIIIOJIHEHUS MpeJlaraéMod 3a7ayd, Y4YUThIBaTb WHTEPECHl U
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHUH);

pacrno3HaBaTh HeBepOaIbHbIE CPEJCTBAa OOIIEHNS, TOHUMAaTh 3HAYEHUE COLMAIBbHBIX 3HAKOB, NMPEANOCHUIOK BOSHUKHOBEHHSI KOH(QIMKTHBIX
CUTYaIUi, YMETh CMSTr4aTh KOH(QJIUKTHI U BECTU NIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOJICHCTBHUS, NMOHMMATh HAaMEPEHHs JAPYruX JIOJeH, MpPOSBIATh YBAKUTEIBHOE
OTHOIIIEHHE K COOECeHUKY U B KOPPEKTHOH (opmMe pOopMyIHpOBaTh CBOU BO3PAKEHMUS,;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSITeIbHOCTh:

MOHUMAaTh M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHAHONW W WHIUMBUAYAIbHOW pabOThl MpU pEHIeHUH OHUOJIOTMYECKON MpoOsieMsl,
000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBLIX (JOPM B3aMMOJECHCTBUS NMPH pellieHnu YueOHOM 3a1auu;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX AEUCTBUM ¢ yIETOM OOLIUX HHTEPECOB U BO3MOKHOCTEN KaX/I0T0 WieHa KOJIJIEKTHUBA;

IPUHUMATh LIE€JIM COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH AEUCTBHS MO €€ IOCTHMIKEHHUIO:! COCTaBJIATH IUIAH
JEHCTBUIM, pactipeiessiTh POJIU ¢ Y4ETOM MHEHUN Y4ACTHUKOB, 0OCYXIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIAJa U KaXJI0TO yYaCTHUKA KOMaH bl B OOIIKI pe3yabTaT Mo pa3pabOTaHHBIM KpUTEPUSIM;

IIpe/UIaraTtb HOBbIE IPOEKTHI, OLICHUBATh U/IEU C O3UIIUN HOBU3HbI, OPUTMHAIBHOCTH, IPAKTUUECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPAaTErMYeCKOE IOBEJCHHE B pPa3IMYHbIX CHUTYyalUsX, MPOSIBIATH TBOPYECTBO U BOOOpa)keHHE, OBITh
MHUIMATUBHBIM.

OsJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJIb30BATh OMOJIOTUYECKNE 3HAHUS JJIS BBISIBJICHUS IPOOJIEM U MX PEIIECHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IeJIEBbIe M CMBICJIOBBIC YCTAHOBKU B CBOUX JEMCTBUSAX U MOCTYIKAX I10 OTHOLICHUIO K KUBOU
IIPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPY)KAIOLIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh O3HABATENIbHYIO JI€TENIbHOCTD, BBISBIIAThH MIPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B
00pa3oBaTeNIbHON AEATEIBHOCTU U AKU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH PEeIIEHUs MPOOIEMBI C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U NMPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIupATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



cocoOCTBOBAaTh (POPMUPOBAHUIO M TIPOSIBIICHHIO MIMPOKOH SPYIUIMH B PA3HBIX OOJIACTSX 3HAHWW, IMOCTOSHHO IMOBBINIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBI YPOBEHB.

2) CAMOKOHTPOJIb:

AaBaTb OUCHKY HOBBLIM CUTyalllsIM, BHOCHUTb KOPPCKTHUBEI B ACATCIBbHOCTD, OICHUBATH COOTBCTCTBUC PE3YJILTATOB LECIISAM;

BJIaACTh HaBbIKaMU M03HABATCIILHOU pe(l)HeKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX IICI\/JICTBI/II\/JI N MBICJIMTCJIBHBIX ITPOUECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, MCIIOJIb30BaTh MPUEMBI pe(IIEKCHN ISl OLIEHKH CUTYalllH, BEIOOPA BEPHOTO PELLICHUS;

YMETb OLUCHHUBATH PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCIICHUSA 110 UX CHUXKCHUIO,

MIPUHUMATbh MOTHUBBI U apI'YMEHTBI APYTUX IIPU aHAINU3€E PE3YIbTATOB AEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

IIPpUHUMATh CC6$I, IIOHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApT'YMEHTBI APYTUX IIPU aHATINU3€ PE3YJIbTATOB AEATEILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYrUX HaA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YesoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouosornn Ha 0a30BOM YpOBHE BKIIIOYAIOT crienuduueckue aiasi yuyeOHOro
npenMera «buosorus» HaydyHble 3HAHUS, YMEHHUS M CHOCOOBI JIEHCTBUN MO OCBOCHHIO, MHTEPIPETAlMM U MpeoOpa3oBaHUIO 3HAHWM, BUIbI
NESITeIbHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHWH B Pa3jMYHBIX Y4EOHBIX CHUTYyallUsAX, a TAKKE B pealbHBIX >KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX ¢ OHoJiorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEACTaBICHBI IO TOaM 00yUYeHHS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce NOIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (DOPMHPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U HAYYHOIO MHPOBO33PEHMS, O BKIAJE POCCUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBaTh COACpKAHUE OHOJIOTHYECKHX TEPMHHOB W TMOHSATHI: *U3Hb, KJIETKA, OPraHu3M, MeTabonu3Mm (0OOMEH BelIeCTB U
MpeBpallleHUEe SHEPruu), TrOMeocTa3 (caMoperyisius), YpOBHEBas OpraHu3allvs KHUBBIX CHCTEM, CaMOBOCIIPOM3BeIeHHUE (pernpoayKius),
HaCJIEeACTBEHHOCTh, I3MEHUMBOCTh, POCT U PA3BUTHUE;

yMEHHE H3JIaraTh OWOJIOTUYECKHE TeopuH (KJIETOYHas, XpOMOCOMHAas, MYTAallMOHHAs, IEHTpajbHasg IOTMa MOJEKYISpHOW OHOJIOTHN),
3akonbl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u y4yeHus (0 LIEHTpax MHOTO0Opas3usi U MPOUCXOKJIEHUS KyIbTypHBIX pacteHuit H. U.
BaBwuioBa), onpenensaTs rpaHullbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIAJIETh METOJaMH HAyYHOTO TMO3HAHUs B OHOJOTHM: HAONIOJCHWE W ONMHCAHHE S>KUBBIX CHUCTEM, IPOILIECCOB U SIBJICHHIA,
OpraHM3aiusi W TMPOBEACHHE OUOJOTUYECKOTO HKCIEPUMEHTA, BBIABMKEHHE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAYy HUCCIEIyeMbIMU



BEiIM4YnHaMU, o0bsACHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HMCIIOJb30BAHHBIX HAYYHBIX HOH?ITI/II\/JI, TeOpI/Iﬁ N 3aKOHOB, YMCHHC ACJIaTb BbIBOJbLI Ha
OCHOBAHMHU MOJYUCHHBIX PE3YJIbTATOB,

YMCHHUEC BBIACIIATH CYHICCTBCHHBIC ITPHU3HAKKW BUPYCOB, KIICTOK IMPOKAPHUOT U 3YKAPUOT, OAHOKJIICTOYHBIX U MHOT'OKJICTOYHBIX OpraHM3MOB,
0COOEHHOCTH MPOIECCOB: OOMEHA BEIIECTB M NPEBPAICHHUS PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO M IHEPreTHYECKOro OOMeHa,
XeMOCHHTE3a, MUTO3a, Mei03a, OTUTOJI0TBOPEHUSI, PA3MHOKCHHS, HHANBUAYAILHOTO PA3BUTHS OPTaHU3Ma (OHTOTEHES);

YMCHUEC IMPUMCHATH INOJTYUCHHBIC 3HAHUA IJId 00BsICHEHN OMOJIOTTUYECKUX MpoUuECCOB U ﬂBJ'ICHI/II\/’I, JJIA IPUHATHA MPAKTHYCCKUX peHIeHI/Iﬁ B
MTOBCETHEBHOM KH3HH C IIeNIBI0 00ecTieueH s O€30MaCHOCTH CBOETO 3I0POBBS M 3/I0POBbSI OKPYKAIOIIUX JIFOJICH, COOIIOACHUSI HOPM I'PaMOTHOT O
MOBEJICHUsT B OKpPYXKAlOIIeH MPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH WCIOJb30BaHUS JIOCTHKEHUN COBPEMEHHOW OWOJOTHU W
OMOTEXHOJOTHH Il pallMOHAIBLHOTO MIPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh JIeMEHTapHbIC TeHETHYCCKHE 33Ja4i Ha MOHO- W JUTHOPHIHOE CKPEIIMBAaHHE, CICIUICHHOE HACJEJIOBAaHUE, COCTABIIAThH
CXEMBbI MOHOFI/I6pI/I}1HOFO CKp€IIMBaHUA MJIA MPCACKa3aHUs HACJIICAOBAHUA IIPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITIOJNHATH J1a00OpaTOpHBIE W TPAKTHUECKHE padOThI, COONIONATh MpaBWia NpH padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTHYECKH OI[EHUBATh U MHTEPIIPETUPOBATH HHPOPMAIHIO OMOJIOTHYECKOTO COJIEP KaHMSs, BKIFOUAOIIYIO TICEBIOHAYYHBIC 3HAHUS
W3 pa3MYHBIX HMCTOYHUKOB (CpPEICTBAa MAacCOBOW HH(OpPMAIUK, HAYYHO-TIOMYIISIPHBIE MaTepHalibl), ITHYECKHE AacleKThl COBPEMEHHBIX
WCCIICIOBaHUI B OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHUE C03/1aBaTh COOCTBEHHbBIE TMCHMEHHBIE U YCTHBIE COOOIICHMS, 0000111ass OMOIOTHYECKYI0 HH(POPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTOJIb30BATh MOHSATHIHBIN anmapar OHOJIOTHH.

[IpenmerHbie pe3yibTaThl OCBOSHHsI ydeOHOTO npeamera «buonorus» ¢ 11 Knacce NOIHKHBI OTPaXarh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMHPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUICKHX W 3apyOCkKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ouostornu, PyHKIIMOHAITBHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KM3HCHHBIX 3a]1a4;

YMEHHE DPACKPBIBATH COJCPKAHUE OHMOJIOTMYECKUX TEPMHHOB W TIOHSTHA: BHI, MOMYJISALUS, T€HO(POH, SBOJIOIMS, IBMKYIIUEC CHIIBI
(pakTOpBI) IBOJIFOIMH, IPUCIIOCOOICHHOCTh OPraHM3MOB, BHI000pa30BaHUE, SKOJIOTHUYECKHE (HaKTOPhI, SKOCHCTEMA, TPOIYIICHThI, KOHCYMCHTHI,
PEIYLIEHTHI, [ICTIH TUTAaHUs, SKOJIOTHYECKas TMpamMuIa, OMOreoreHo3, ouocdepa;

yYMEHHUE W3JIaratb OHOJIOTHYECKHE TeoprH (dBOJIONMOHHAs Teopuss Y. [lapBuHa, CHHTETHYECKash TEOPHs SBOJIIOLWHU), 3aKOHBI U
3akoHOMEepHOCTH (3apoabieBoro cxonactBa K. M. Bapa, yepenoBanusi ri1aBHBIX HarpaBiieHUH u myteit sBommonun A. H. CesepiioBa, yueHus O
o6uoctepe B. . BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJaMH HAy4YHOTO TMO3HAaHUs B OHWOJOTHH: HAONIOJCHHWE W ONMHCAaHWE >KUBBIX CHCTEM, MPOIECCOB U SIBICHUH,
OpraHM3aius W TMPOBEACHHE OUOJOTUYECKOTO AKCIEPUMEHTA, BBIABMKEHHE THIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXKIY HCCIEAyEeMbIMU
BETUYMHAMHU, OOBSCHEHUE IMOJYUYEHHBIX PE3yNbTAaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHATHI, TEOPHI U 3aKOHOB, YMEHHE JIENaTh BBIBOJBI Ha
OCHOBaHUU TOJYYCHHBIX PE3YIbTATOB;



YMEHHE BBLICIATH CYIIECTBEHHBIC NPU3HAKU CTPOCHHS OHOJOTHYECKHMX OOBEKTOB: BHJIOB, MOMYJISIWN, MPOAYIEHTOB, KOHCYMEHTOB,
penyneHToB, OHOTEONEHO30B W OKOCHCTEM, OCOOCHHOCTH TMPOIECCOB: HACIEACTBEHHOW HW3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa,
BHUJI000pa30BaHus, IPUCTIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHHU
B DKOCHCTEMAX, aHTPOTIOTCHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMMUYECKHX IIUKIIOB B OHochepe;

YMEHHUE TIPUMEHSTD MOJyYCHHBIC 3HAHUS ISl OOBSCHEHHS OMOJIOTHYECKHX MPOILIECCOB U SIBICHUH, IS IPUHATHUS MIPAKTHUECKUX PEHICHUH B
MTOBCETHEBHOM KH3HH C IIeJIBI0 00ecTieueH s O€30MaCHOCTH CBOETO 3/I0POBBS M 3/I0POBbS OKPYKAIOIINX JIFOJICH, COOMIOACHUSI HOPM TPAaMOTHOTO
MOBEJICHUSI B OKpY)KAaIOMIed TNPUPOJHONW cpene, NMOHMMAaHWE HEOOXOJWMOCTH HCIIOJIB30BaHUS JIOCTHXKEHHH COBPEMEHHOH OWOJIOTHH st
PaMOHATFHOTO IPUPOIOTIOIB30BAHNUS;

YMEHHUE pelIaTh dJIeMEeHTapHbIe OHOJIOTHYECKHE 33a4H, COCTABISITh CXEMBI IEPEHOCA BEIIECTB M YHEPTUU B IKOCUCTEMAX (LIETH MTUTaHHUA);

YMEHHE BBHITIOJHATh Ja0OpaTOpPHBIE W TPAKTHYECKHE paboThl, COONIOIAaTh TpaBwia Mpu pabore ¢ y4eOHBIM U JIAOOPATOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTUYECCKH OI[CHUBATH M HHTEPIIPETUPOBATh HHOOPMAIHIO OMOJIOTHYECKOTO COJIEPIKAHHMSI, BKITIOYAIONIYIO IICEBIOHaydYHbIe 3HAHUS
U3 pa3InYHBIX UCTOYHHUKOB (CpEICTBA MAacCOBOW MH(OPMAIINH, HAyYHO-TIOMYIISIPHBIE MaTepPHalbl), pacCMaTPUBaTh TI00ATbHBIE YKOJOTHUECKHUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE C03/1aBaTh COOCTBEHHbIE TMCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000111ass OMOJIOTHYECKYI0 HH(OPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB,
IrPaMOTHO UCHOJIB30BaTh MOHATUHHBIN anmnapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrwie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
bubmmoreka [{OK
1 buornorns kax nayka 3 0.5 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
2 JKuBbie cucTeMbl U UX OpraHU3alus 2 0.5 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 20 2 0.5 https://m.eds00.ru/7§41c292
bu6mmoreka [IOK
4 KH3HENCATENHHOCTE KISTKH 11 httDSZ//m.EdSOO.I’U/7f41C292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 12 1 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 13 1 25 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 5 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 2 Eubmorexa OK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4.5 45



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
1 DBOJIFOIIMOHHAS ONOJIOT U 26 1 1 E;Igg?/ﬁtézgiorﬁﬂ fa1cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 12 1 05 bubnnorexa [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
3 Opranusmb1 1 OKpyKaiomas cpena 6 1 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 22 2 https://m.eds00.ru/7f41cc74
5 PesepBHoe Bpemst 2 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 68 4 25

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cuctemMe HayK. 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Ponb Ouonoruu B hopMupoBanuu
2 COBPEMEHHOM HAyYHOUN KapTUHBI 1
Mmupa. Cucrema OHOJIOTHYECKUX
HayK.
Merto1bl TO3HAHUSA JKUBOU TPUPO/IBI.
ITpakTiaeckas Ta No 1
3 <<IPI?:H0J'IB:S)BZH§: ?)ZZ%iI/JI\fIHBIX 1 0.5 bubmorexa [TOK
' https://m.edsoo.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 00BEKTOBY
4 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bu6mmoreka [IOK
U UX HU3y4EeHUE https://m.edsoo.ru/863e6564
5 (F;;zﬁf)ii?;ggj; IZ?I?TZiz MPOIIECCHI 1 0.5 Brbmiorexa LOK
’ ' https://m.edsoo.ru/863e6564
U UX U3YYCHUE
CsoiicTBa OMOCHCTEM H UX
6 paszHooOpa3zue. YpoBHH OpraHU3aluu 1
OHOCHCTEM.
XUMHAYECKUI cOCTaB KIETKU. Boma u
O A B Bubmiorera LIOK
’ https://m.edsoo.ru/863e674e
[TonnepxaHue 0CMOTHUECKOTO
Oananca.
8 benku. CocTaB u cTpoeHue OeKoB 1 53527/(?2%1(%215/8636%72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

depMeHTbI — OHOJIOTHYECKHE
KaTanu3aTropsl. JlJaboparopHast
pabota Ne 1 «3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMHIIa3kI
WM KaTaJlasbl)»

0.5

bu6mmoreka [{OK
https://m.eds00.ru/863e6h72

10

VYrineBoarl. buonornueckne
(YHKIMH YTJIEBOJOB.

bubmmoreka [{OK
https://m.eds00.ru/863e6870

11

JIMnuapl: TPUTIIMLEPUIBI,
dhochomunuasl, CTEPOUIHI.
I'unpodunbHo-ruapoPoOHBIE
cBoiicTBa. buonornueckue GyHKuu
munuaoB. CpaBHEHUE YTIIEBOOB,
OEJIKOB U JINMUJIOB KaK UCTOYHUKOB
SHEpPruu.

12

HyxknennoBbie KUCTOTHI.
Hyxkneotuasl — MOHOMEpHI
HYKJIEMHOBBIX KUCI0T. CTpoeHue u
¢yakuun JJIHK. Ctpoenue u
¢byaxkuuu PHK. Buast PHK.

bu6mmoreka [IOK
https://m.edso0.ru/863e6d5¢c

13

AT®: ctpoeHHe U PYHKITUH.

14

O06o0011eHre U TIOBTOPEHHE T10 TEME:
XuMHUYECKasi OpraHu3alys KICTKH

15

KonTponbnas pabora no teme:
«XMMHUYECKasi OpraHU3aIus KISTKH»

16

I/ICTOpI/Iﬂ 1 MCTOABI U3YUCHUS
knetkd. Kinerounas TCOPHA

bubmuoreka [JOK
https://m.edso0.ru/863e6e88

17

Krnerka xak OCJI0CTHAaA )KUBas
cucreMa

18

Tums! KJIETOK: yKapHOTHYECKas U
npokaproTHueckasi. OcoOeHHOCTH
CTPOEHUS MPOKAPHUOTUIECKON
kieTku. Knetounas creHka



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

OaKTepHil.

19

CrpoeHnue 3yKapuoTUYECKON KIIETKH.

Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB 1
OakTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOTIpEnapaTax u ux
OTIMCAHHE

0.5

bubmmorexa [{OK
https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

20

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK
— KJIETOYHAas CTEHKa, TJIMKOKAJIHKC,
ux pynkuuu. [TnazmaTrueckas
MeMmOpaHa, e€ CBOMCTBA U (DYHKITUH.
[{uTomna3zma u €€ opraHou/IbI.

21

OnHomMeMOpaHHBIE OPTaHOUIBI
kinerku: DIIC, anmapat ['onbmkwy,
JIN30COMBI.

22

[TomyaBTOHOMHBIE OPTaHOMIBI
KJIETKH: MUTOXOHIPHH, TJIACTUIBI.
[TpoucxoxaeHne MUTOXOHIPUI U
miactTuna. Buasl miacTu.

23

HememOpanHbIe OpraHOH bl KJIETKH:
pruOOCOMBI, KJIETOYHBIHN IIEHTD,
LIEHTPHUOJIU, PECHUYKH, KI'YTUKH.
OYHKIIMU OPTaHOUJIOB KJIETKH.
Bxirouenus.

24

SAnpo — perynsaTopHbIid LEHTP
kietku. CTpoeHue sapa: saepHas
000J10uKa, KapuoIaa3Ma, XpOMaTHH,
AApBIIKO. XpoMOCOMBI. Tpancnopt
BEILECTB B KIIETKE.

25

O060011eHrne 1 TOBTOPEHKE TIO TeME:
CrpoeHue KIeTKH

26

KonTposnpHast paboTa 1o Teme:



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

«CTpOeHHE KIETKU»

27

OOMeH BEILIECTB WM META00IN3M.

bubmuoreka [JOK
https://m.eds00.ru/863e766¢

28

Turmbr 0OMeHa BEIecTB:
aBTOTPO(HBIN U TeTEPOTPOHBIIL.
Poxnb pepmeHTOB B 0OMEHE BEIIECTB
U IPEBPAIIEHUH SHEPTUU B KIIETKE.

29

®orocunTte3. CBeTOBast U TEMHOBAs
(da3sl porocunTesa. Peakiuun
¢doTocunTe3a. IhPekTUBHOCTH
(dboTocuHTEe3a. 3HAUCHHE
(dboTocuHTE3a IS KU3HU Ha 3eMiie.
Binstaue ycnoBuii cpenbl Ha
(dhoTocuHTE3 U CIOCOOBI MOBBIIIICHUS
€r0 MPOYKTUBHOCTH Y KyJIbTYPHBIX
pacTeHui.

bu6mmoreka [IOK
https://m.eds00.ru/863e7c98

30

XeMOCHHTEe3. XEMOCHUHTE3UPYIOLINE
OaxkTepuu. 3HaUCHHE XEMOCHUHTE3a
IUIA )KU3HU Ha 3eMiie.

31

DHepreTUYeCKuii 0OMEH B KIIETKE.

bu6mmoreka [JOK
https://m.edso0.ru/863e7aae

32

Dransl SHEpPreTu4eckoro ooMeHa.
I'mukonus. bpoxeHnue v ero BUIbI.
Kucnopoanoe okucnenue, Ui
KJIETOYHOE JIBIXaHHE.
OxkucnauTenbHOE
dhochopunupoBanue.

O} PexTHBHOCTD SHEPreTHIECKOTO
oOMeHa.

33

Buocunres Oenka. Peakius
MaTPUYHOTO CHHTE3a

bu6mmoreka [JOK
https://m.edso0.ru/863e796¢

34

Tpaucnsmus — OuocuHTe3 Oenka

bu6mmoreka [JOK
https://m.edso0.ru/863e796¢



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

35

Hexnerounsie hopmbl )KU3HA —
BUPYCHI

bu6mmoreka [IOK
https://m.eds00.ru/863e7540

36

bone3nu pacreHui, )KUBOTHBIX U
YeJI0BEKa, BBI3bIBAEMbIC BUPYCAMHU.
Bupyc nmmyHOepuinTa yenoBexa
(BUY) — Bo3Oyautens CITNda.
OOpaTHas TpaHCKPHUIILMS, peBepTas3a
u unrterpasa. [Ipodunakrika
pacrpocTpaHeHus] BUPYCHBIX
3a00JIeBaHU.

37

KieTouHbIi IIMKII, WX KU3HCHHBIN
UK kietku. Matepdaza u MuTO3.
[Ipoueccel, mpoTekaromue B
unTepdaze. Pernukanus — peakuus
MarpuyHoro cunresa JIHK.
CtpoeHune XpoMOCOM.
XPpOMOCOMHBIN HA0Op — KAPUOTHII.
JMmIouIHBIA M TanaI0u IHBIA
XpOMOCOMHBIE HAOOPbI. XpOMaTH/IBI.
IIuTomornueckre OCHOBHI
Pa3MHOKEHHS U UHAUBUAYAIbHOTO
pa3BUTHSI OPTaHU3MOB.

38

Jenenune kaetku. MuTos.
JlaGopaTtopnast pabota Ne 3
«HaOmronenne MuTo3a B KJIETKax
KOHYMKa KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e7dc4

39

[Iporpammupyemasi rudenb KISTKH —
aromnTo3.

40

q)OpMLI Pa3MHOKCHUA OPTraHU3MOB.

bu6mmoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

41

[TonoBo€ pa3MHOKEHHUE, €r0



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OTJIMYUA OT OECIIOJIOr0.

42

Meiios

bubmuoreka [JOK
https://m.edso0.ru/863e7f4a

43

OO6pazoBaHue U pa3BUTHE MOJOBBIX
kJ1eToK. OImI010TBOPEHHE.
[Taprenorenes. JlaboparopHas
pabota Ne 4 «M3yyeHue cTpoeHust
ITIOJIOBBIX KJIETOK HA T'OTOBBIX
MHUKPOTIpEIIapaTax»

0.5

bubmmorexa [{OK
https://m.eds00.ru/863e81b6

44

NuauBunyansHOE pa3BUTHE
OPraHnu3MoOB

bubmmoreka [{OK
https://m.eds00.ru/863e8436

45

OMOpHOHAIbHOE Pa3BUTHE
(ambOpurorenes). ITarbl
SMOpPUOHAILHOTO Pa3BUTHS Y
MMO3BOHOYHBIX JKHBOTHBIX:
IpoOIeHUE, TacTPYIISIus,
OpraHoTeHes.

46

[TocTamMOpHrOHaTBEHOE pa3BUTHE.
Tumbl mocTAIMOPHOHATIEHOTO
pa3BUTHS: IPSMOE, HETIPSIMOE
(mmuunHOYHOE). BriustHue cpesbpl Ha
pa3BUTHE OPraHU3MOB, (PAKTOPHI,
COCcOOHBIC BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

47

Poct u pazButue pacreHuil.
OHTOreHe3 IIBETKOBOTO PACTEHHUS:

CTPOCHHUC CCMCHU, CTAAWH PA3BUTHS.

48

KonTponsHas pabota no teme:
«Pa3MHOX€HHE U UHIUBUYAIIbHOE
Pa3MHOKEHHE OPTaHU3MOB»

49

I'enetuka — HayKa O
HaCJICACTBECHHOCTHU U U3MCHYUBOCTH

bu6mmoreka [JOK
https://m.edso0.ru/863e86f2

50

3aKOHOMepHO CTH HACJICAOBaHUA

bu6nmoreka [JOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

pu3HAKoB. MoHOTHOpHIHOE
CKpCIMBaHHE

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

51

JurubpunHoe cKpenBaHue. 3akoH
HE3aBHCHUMOTI'0 HACJICOBAHUS
MIPU3HAKOB

bu6mmoreka [{OK
https://m.eds00.ru/863e89a4

52

CueruieHHOE HaclleJJOBaHUE
npusHakoB. JlabopaTtopHas pabora
Ne 5 «3yuenue pe3yabpTaToB
MOHOTHOPUHOTO U AUTUOPUTHOTO
CKpEUIMBaHUA y AP030(HIIBEI HA
TOTOBBIX MHKpOIIpEIapaTax»

0.5

bubmmoreka [{OK
https://m.eds00.ru/863e8c60

53

XpOMOCOMHAsI TEOPUS
HaclleICTBEHHOCTH. ['eHeTnueckue
KapThl.

54

T'eneruka nona. Hacnenosanue
MIPU3HAKOB, CIIETUICHHBIX C TOJIOM

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

55

NsmenunBocts. HenaciencTBennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue
MOAU(PHUKATUOHHON U3MEHYUBOCTH,
MIOCTPOCHHUE BAPUALIIOHHOTO psla U
BapUallMOHHOW KPUBOH»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

56

HacnencrBenHas H3MEHUYHBOCTb.
JlabopaTopnas pabota Ne 7.
«AHanu3 MyTauui y apo3oduisl Ha
TOTOBBIX MHUKPOTIPEIIapaTax»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

57

BHCSII[CpHaSI HaCJICIACTBCHHOCTh U
HU3MCHYUBOCTD.

58

I'enetuka yenoseka. [IpakTnueckas
pabota Ne 2. «CocraBreHue 1 aHaIu3
POAOCTIOBHBIX YEIOBEKaAY.

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8d78

59

COBpeMeHHOC OMpCACIICHUC
T'CHOTHUIIA: IOJTHOTCHOMHOC



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

CEKBEHUPOBAHKE, TCHOTUITUPOBAHUE,
B TOM umciie ¢ nomoubto [TL[P-
aganu3a. HaciaencTBeHHBIC
3a00JICBaHMS YEIOBCKA: TCHHBIC
0ome3Hn, 00IE€3HN C HACIEACTBEHHOM
MIPEIPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue ¥ reHepaTUBHbIE
mytanun. CTBOJIOBBIE KICTKH.
[Ipunnume 310poBOTO 00pasa
JKU3HH, TAArHOCTUKH,
MPOQHIAKTUKH U JICUCHUS
TeHeTHYECKUX OoJie3Hel. Mennko-
TeHETHYECKOE KOHCYJILTUPOBAHHE.
3HaueHne MEIUIMHCKON F'eHETHKHU B
MPEIOTBPAIICHUH U JICUCHUN
FeHEeTHYECKUX 3a00JIeBaHUM
YeJI0BeKa.

Peseprubrit ypok. O6001eHIE TIO

60 teMme «HacnencTrBeHHOCTh U
W3MEHYUBOCTh OPraHU3MOBY
KonTtponbHas padoTa no teme:
61 «HacnencrseHHOCTE U
W3MEHYUBOCTh OPraHU3MOBY»
62 Cenekuus Kak HayKa ¥ IIpoLecc brbmiorexa LOK
https://m.edso00.ru/863e9214
63 Metoanl 1 TOCTKEHNS CEJIEKITUN bu6mmoreka [JOK
pacTeHuil 1 KMBOTHBIX https://m.edsoo.ru/863e9214
64 buortexHonorus Kak orpacib bubnuoreka [IOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
MUuKpOoKIOHATBHOE Pa3MHOKEHHE
65 pactenuii. KimonnpoBanue

BbICOKOITPO AYKTHUBHBIX



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

CEJbCKOXO035MCTBEHHBIX
OpPraHuU3MOB. DKOJIOTUYECKUE U
sTryeckue mpodaemsl. TMO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE
OpraHu3MBI.

[ToBTOpenue u 00o0IIEHUE TTO TEME:

66 «Cernekmust opranu3mMoB. OCHOBBI 1
OMOTEXHOJIOTUU»
67 [ToBTOpEeHue u 06001IeHNE. 1
[ToBTOpeHue u 06001IEHNE.
68 1
ITonBeneHue UTOroOB.
OBIIEE KOJIJMYECTBO YACOB I1O 68 45 A5

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

DBOJIIOLUS U METObI €€ U3YyUECHUSI

bubmmorexa [{OK
https://m.edso0.ru/863ea20e

HpeI[HOCI)IJ'[KI/I BO3HHUKHOBCHUA
9BOJIIOLIMOHHOM TEOPUH.
DBOJIIOLMOHHAS TEOPUS U €€ MECTO B
OMOJIOTHH.

bubmmoreka [IOK
https://m.eds00.ru/863e9570

BnusiHue 3BOJIIONIMOHHON TEOpUU HA
pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

O60011eH1Ee 1 TOBTOPEHUE TIO
pazaeny «cTopus 3BOJIFOIIMOHHBIX
uaen»

CBuaeTenbCTBA IBOJIOIHH.
[TaneonToNMOrNUECKHE:
MOCIIEIOBATEIILHOCTD MOSIBIICHUS
BHJIOB B MTAJICOHTOJIOTHUECKON
JICTOTHCH, TIEPEXOTHBIC (POPMBI.
buoreorpaduyeckue: cxoacTBO U
pasznuuue dhayH u GIop MaTEPUKOB U
OCTPOBOB.

DOMOPHOIOrHYECKHE: CXOJICTBA U
pasauyus SMOPUOHOB Pa3HbIX BUIOB
MMO3BOHOYHBIX. CpaBHHUTEIIBHO-
AHATOMHYECKHE: TOMOJIOTMYHBIE,
aHAJIOTMYHBIE, PYIUMEHTapHbIE
Oprasbl, aTaBU3Mbl. MOJEKyISpPHO-
OHMOXHMMUYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa00JIMUECKUX MYTeH Yy



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

BCCX OPraHu3smMoB

[Ipennoceliku BOSHUKHOBEHUS
JTAPBUHU3MA.

DpouononHas reopust Y. Jlapsuna.

JIBHKyIIME CHIIBI BOJIIOLIMYU BUJIOB
1o JlapBuny (M30bITOUHOE
Pa3MHOKEHHE IPU OTPAHUYEHHOCTH
pecypcoB, HEOIPEAETIEHHAS
W3MEHYUBOCTh, O0pKOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN
0TOO0D).

10

CuHreTHYeCKas TEOPUA SBOJIIOLIUU
(CTD) u €€ 0OCHOBHBIE TTOJIOXKEHHUS.

11

MukposBontonus

bu6mmoreka [IOK
https://m.edso0.ru/863e9cle

12

[Tomynsius kKak sJeMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOITHH.
JlaGopaTtopnast padota No 1
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e99c6

13

JIBYDKYIIME CHITBI (2JIEMEHTapHbIC
(haKTOpBI) SBOTIOLIUN

bu6mmoreka [JOK
https://m.edso0.ru/863e9da4

14

MyTanMOHHBIN TPOLECC U
KOMOMHATHBHAS U3MEHYHUBOCTb.
[TonmynsiroHHbBIE BOJHBI U Apeiid
reHoB. M3omsaius u Murpanmsi.

15

EctectBennslit oT60p —
HaMPaBJIAIOIMUN (HAKTOP IBOJIIOLIHH.

bubmuoreka [JOK
https://m.edso0.ru/863e9ed0

16

@DopMbI eCTECTBEHHOTO 0TOOpA.

17

[Ipucnoco6aeHHOCTh OPraHu3MOB
KaK pe3yibTaT 3BOJIOIHH.
JlaGopatopHas pabota Ne 2

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

«Onucanue NpucrnocoOIeHHOCTH
opraHu3Ma 1 €€ OTHOCHTEIIBHOTO
Xapakrepay

18 Apomopdho36l ¥ HAHO-3 AN TAIIUH.
19 Bun u Bunoo6paszosanue. Kpurepun
BH/JIA.
OcHoBHbIE (HOPMBI
20 BHJI000pa30BaHUs: reorpaduyueckoe,
9KOJIOTHYECKOE.
21 Hamnpasnenns u nytu bubnnorexa [JOK
MaKpO3BOJTIOIUH https://m.edsoo0.ru/863e9cle
22 Heob6parumocTts 3BOMIONINAN
[Ipoucxoxaenue ot
23 HeCHeIaIn3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromias crenuanau3amnus.
AnanTtuBHas paguanus.
24 O06o001eHre ¥ TIOBTOPEHHE TI0 TEME:
BunooOpa3oBanue 1 nomynsuuu
o5 O06001eHre 1 TOBTOPEHUE TI0 TEME:
Teopust 3BOJIOIUN
26 KonTponbHas pabora no teme:
«OBOJIIOLIMOHHAS] OHOJIOTHS»
27 I/I"CTOpI/ISI YKU3HU HA 3eMJIe U METO/bI
e€ U3yyeHus
o8 I'unoTe3sl TPOUCXOKIECHUS KAZHU bu6mmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
Pa3BuTue xxu3HM Ha 3eMIie 1o pam
29 u nepuonam. Karapxeit. Apxerickast bubnuoreka [IOK
Y TIPOTEPO30HCKast APHI. https://m.edsoo.ru/863eabbe
[Taneo3olickas 3pa U €€ NepUOBL.
30 Me3o30iickas 3pa 1 €€ nepuobl.
31 KaiiHo3olickas spa u e€ nepuospl.



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

XapakTepucTHUKa KIIMMaTa U
re0JIOTMYECKUX MPOLIECCOB.

OCHOBHBIE dTaIbI 3BOJIIOIINH
PACTUTCIIBHOTO U )KUBOTHOT'O MHpaA.
[Ipaktuyeckas padora Ne 1

bu6mmoreka [{OK

32 «3yueHne UCKOTIAEMBIX OCTATKOB 05 https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTCKITHSIX)
33 CoBpemMeHHas cuctema bubnuoreka [JOK
OPraHUYEecKOTO MHpa https://m.edsoo.ru/863ea48e
34 DBOJIIOIHS YeJI0OBEKa bubnuoreka [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
35 JBuxymue cuibl (hakTopsl) bubnuoreka [IOK
aHTPOTIOTreHe3a https://m.edsoo.ru/863ead44
36 OcCHOBHBIE CTaJNH YBOJIOIUH
YyeloBeKa
37 YenoBeueckune pachkl M IPUPOIHBIE bubmuorexa [JOK
aJlanTaluy YeloBeKa https://m.edsoo.ru/863eaea2
KonTtponbHas padoTa no teme:
38 "Bo3HUKHOBEHHUE U Pa3BUTHE KU3HU
Ha 3emue".
39 DKOJIOTHS KaK HayKa
bu6mmoreka [JOK
40 Cpensl 0OuTaHUs OPTraHU3MOB. https://m.eds0o.ru/863eafec
Dkonoruveckue GPakTopsl.
Knaccudukanus 3K0JI0rHuecKux
a1 (hakTOpOB: AOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIMIOTEHHBIE.
JleiicTBHE 9KOJIOTMUECKUX (PaKTOPOB
Ha OPTaHU3MBIL.
42 AbuoTtnueckue GpakTopsl. 05 bubnuorexa [IOK

JIaGopatopHas pabota Ne 3.

https://m.edso0.ru/863eb10e



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

«Mopdodonoruuecknue 0COOEHHOCTH
pacTeHui U3 pa3sHbIX MECT
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCay

43

buoTtnueckue akropsr

bu6mmoreka [{OK
https://m.eds00.ru/863eb348

44

DKOJIOTUYECKHE XapaKTEPUCTUKHI
nonymsiiuu. [Ipaktuyeckas pabora
Ne 2 «Jloncuér nnoTHOCTH
MOTYJISIIIUI pa3HBIX BHJIOB
pacTeHui»

0.5

45

CooOmiecTBa OpraHu3MoB —
OMOILIEHO3

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

46

CTpyKTyphl OMOIIEHO3a: BUIOBAS,
MIPOCTPAHCTBEHHAS, TPOhHUIecKas
(rmumieBast). Bupl-noMuHaHTHI.
CBs31 B OHOILIEHO3E.

47

OKOJIOTMYECKUE CUCTEMBI
(?KOCUCTEMBI)

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

48

OYHKIMOHATIbHbIE KOMIIOHEHTBI
9KOCUCTEMBI: TPOAYLEHTHI,
KOHCYMEHTBI, pEAYIICHTBHI.
KpyroBopoT BelecTB 1 MOTOK
SHEPrUU B DKOCHCTEME.

49

Tpoduueckue (nuiieBsie) ypOBHH
sKocucTeMbl. [IumieBble nenu u
CCTH.

50

OCHOBHBIE TIOKA3aTEeIA IKOCUCTEMBI.
DKOJIOTUYECKHE TUPAMUJIBI.
CaoiictBa skocucreM. Cykueccus

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

51

HpI/IpO,[[HLIe OKOCHCTCMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

52

AHTpOHOFeHHBIe O9KOCHCTCMBI

53

buopasnoobpasue kak dpaxTop
YCTOMYHUBOCTH IKOCHUCTEM.
CoxpaHeHre OHOJIOTHYECKOTO
paszHooOpa3us Ha 3emuie.

54

Kontponsnas pabora
«B3anMOOTHOLIEHUS OpraHu3Ma U
cpenbl. OCHOBBI KOJIOTHI.

55

buocdepa — rnobanpHas
9KOCHCTEMA 3eMIIH

bubmmoreka [IOK
https://m.eds00.ru/863ebb5e

56

VYuenne B.U. BepHaackoro o
ouocdepe. ['panniipl, cocTaB u

CTpYKTypa ouocdepsr.

57

JKuBoe BemecTBo U €ro PyHKIIHH.

58

OcobenHoctu 6nocheps! Kak
r7100aTbHOM SKOCUCTEMBI.
JlnHamuyeckoe paBHOBECHUE U
obOpaTHas cBs3b B Onocdepe.

59

KpyroBopoTsl BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI
a7eMeHTOB (yriiepoja, a3oTa).
3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CYIIIH.

60

3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepsl

bubnuoreka [JOK
https://m.edso0.ru/863ebd16

61

UenoseuecTBo B buochepe 3emiu

62

AHTpONIOT€HHbBIC U3MEHEHUS B
ouoctepe. ['modbanpHBIE
9KOJIOTUYECKUE TIPOOIIEMBI.

63

CocymiecTBoBaHHME PUPOABI U
4eJI0BEYECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale

64

Coxpanenue 6MopazHo0Opa3mst Kak



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

OCHOBA YCTOMYUBOCTU OHOChEPHI.

OcHoBa palMOHAIBLHOTO YIIPaBJICHUS
IIpHUPOAHBIMU pECypCaMH U UX

65 1
HCMOJIb30BaHKE. JloCTIKEHUSA
OMOJIOTUU B OXpaHa TPUPOIBI.
66 KonTtposneHast padota « buocdepa u 1
YEIIOBEK)
67 O6061mmenne Temsl «Coob1iecTa u 1
HKOJIOTUIECKUE CHCTEMBD)
68 O6061eHue o moBTopeHue Kypca 11 1
KJacca.
OBUIEE KOJIMYECTBO YACOB I10 68 25

[TPOI'PAMME







YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O MTPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
* buonorus. O6mas 6uonorus, 10 kmace/ Cusornasos B.U., Araponosa W.b., 3axaposa E.T., O01mecTBO ¢ orpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»
* buonorus. O6mias 6uosorus, 11 knace/ Cuornazos B.U., Aradonosa U.b., 3axaposa E.T., O0miecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Buonorua. 10-11 ximacc. Metoanueckoe rocooue. ba3oBbiii

Hcrounuk: https://rosuchebnik.ru/material/metodicheskoe-posobie-10-klass-bazovyy/

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru

https://bio-ege.sdamgia.ru

bu6mmoreka IIOK https://m.edsoo.ru/



https://bio-ege.sdamgia.ru/
https://m.edsoo.ru/

B JaHHOM JIOKYMEHTE IPOHYMEPOBaHO, POIIHYPOBAHO U
CKPEIUICHO I1e4aThio
(_ceree Lrefbes ) nmcr 2
Jupexrop MbOY -

«'umuazust Ne 28» W C.A.Canaskuna




