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MNOSACHUTEJIbBHAS 3AIINCKA

PabGoyas mporpamma mo Owonormu mias 10-A kmacca cpemHero oOmiero oOpa3oBaHUS
paspaboTaHa Ha ocHOBaHMH DenepanbHON padodel mporpaMMbl CpeTHero o0Iero oopa3oBaHus 1o
ounosorun (6a3oBbIl ypoBeHb, 2023r.), OOIT MBOY «Cpennss mkona Ne 34 ropoga Mapuymnosisi»,
a Taxke (eaepabHOM pabouyel TporpaMMbl BOCITUTAHHS.

[Tpu pazpaboTke mMporpaMMbl MO OHOJIOTHM TEOPETUUYECKYI0 OCHOBY IJIsl OMpeeNeHUs
MOAXOOB K (opmupoBaHHIO coaepkaHus ydyeOHoro mpeamera «buonorus» cocraBuim:
koHuentyanbHble monoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeNiel, COJep>KaHus,
pe3ynbTaToB 00y4YeHHs U TPeOOBAaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 00X
LEeIsIX W TPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelIHEro oOuiero
obOpasoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHUS O crieliupuKe OH0JIoOTHH, €€ 3HAaUCHUN
B [MO3HAHUU )KUBOW MPHUPOJIBI U 00ECTIeYeHIH CYILIECTBOBAaHUS YelloBeYeckoro oodmectBa. CorjaacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpeAeTeHbl OCHOBHbIE (YHKIMHM MPOTpaMMbl MO OHOIOTHU U €€
CTPYKTYypa.

[IporpamMma no Ouosioruu HaéT MpeacTaBlIeHUE O IENiX, 00 obmel crpaTeruu oOydeHus,
BOCIIUTAHMS U PA3BUTHS 00YJAIOIIUXCS CpeIcTBaMU yaeOHOTo TIpenMera «buosorus», onpeaenser
00s13aTeIbHOE MPEIMETHOE COJCP)KaHHUE, €r0 CTPYKTYPY, pachpeaeiieHrue Mo paszjaeiiaM U TeMaM,
PEKOMEHIYEMYIO TIOCIEA0BATEIBbHOCTh U3YUCHHs yUeOHOTo MaTepraia ¢ y4€TOM MEXKIPEAMETHBIX
U BHYTPUIPEAMETHBIX  CBf3€H, JIOTMKM  0Opa30BaTENbHOTO  MpoIlecca,  BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

B nporpamme 1o OMOJIOTHH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUSA K ITIAHUPYEMBIM JIMYHOCTHBIM,
METaINpEMETHBIM W TPEAMETHBIM pe3yibTaTaM OOydeHHs] B (OPMHUPOBAHUM OCHOBHBIX BHUJIOB
y4eOHO-TT0O3HABATEIIPHOW  JIEATEIIbHOCTH/YUeOHBIX JACHCTBUH  OOy4alolmuXCcs 1O OCBOCHHIO
coJiepKaHusl OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme peann3oBaH HMPUHIUI IPEEMCTBEHHOCTH B M3y4eHMHM OMOJIOTHH, Oimaromaps
4eMmy B Heil MpoCMaTpHUBAETCs HAIIPABIEHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (JOPMUPOBAHUEM
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHHS, IEHHOCTHBIX OPHUEHTAIMH JMYHOCTH, DKOJOTHYECKOTO
MBIIIUICHHSI, TPEACTaBICHUNH O 3I0pOoBOM oOpasze >ku3HU. [lodTOMy Hapsay ¢ H3ydeHHeM
0011e0MOJIOTHYECKUX TEOPUH, a TAaKKEe 3HAHUH O CTPOCHHUU JKHUBBIX CHCTEM pAa3HOTO pPaHra H
CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IMPOIECCOB B IMPOrpaMMe IO OHOJOTUHU YAEICHO
BHUMAaHUE HCITOIb30BAHUIO MTOJTYICHHBIX 3HAHUH B TTOBCETHEBHOM KU3HH JIJIS1 PEIICHUS MPUKIIATHBIX
3a7a4, B TOM 4HCIE: MNpOPUIAKTUKH HACJIEACTBCHHBIX 3a00JICBaHUN YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHUS. Y CUJICHUE BHUMAHUS K TPUKJIAHOW HATIPABJICHHOCTH Y4€OHOTO
npeaMeTa «bHOJOTHA» MPOAMKTOBAHO HEOOXOAMMOCTHIO OOECIeYeHUsI YCIOBUU ISl pPEIICHUS
OJIHOM W3 aKTyaJbHBIX 3a/lay IIKOJBHOTO OHMOJIOTMYECKOTO 00pa3oBaHMs, KOTOpas Ipearosaraet
dbopMupoBanue y oOydaroluxcs CIOCOOHOCTH aJanTUPOBAaThCA K HU3MEHEHUSM JUHAMHYHO
Pa3BUBAOIICTOCS COBPEMEHHOTO MHUPA.

buonornst Ha ypoBHE cpemHero oOmero oOpa3oBaHHS 3aHMMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (GOPMHPOBAHHE Y OOYYAIOIIUXCS TIPEACTABICHWH O HAy4YHOW KapTHHE MHpA,
pacmupsieT U 00001IaeT 3HaHUS O KMBOW NMPHUPOAE, €€ OTIMYUTEIbHBIX MPU3HAKaX — YPOBHEBOM
OpraHW3alM¥ W SBOJIIOIMH, CO3Aa€T YCIOBUSA IS TIO3HAHWUS 3aKOHOB J>KMBOM TPHPOJPBI,
dhopmupoBaHus PYHKIIMOHAILHON TPAaMOTHOCTH, HABBIKOB 3JI0POBOTO M O€30TIaCHOTO 00pa3a KU3HH,
AKOJIOTHUYECKOTO MBIIIICHHSI, [ICHHOCTHOTO OTHOIIICHUS K )KUBOW MTPUPOJIE M YETIOBEKY.

Bosnbioe 3HaueHNE OMOJIOTHS UMEET TAK)KE JIJIS PEIICHUS BOCIIUTATEIIbHBIX U PA3BUBAIOIINX
3ama4 cpeaHero oOmiero oOpa3oBaHMs, CONMATU3ANMK oOydaromuxcs. M3ydenue Owosorun
obecrieunBaeT yciaoBUs IS (GOPMHUPOBAHMS HWHTEIUICKTYalbHBIX, KOMMYHHKAIIHUOHHBIX |
MH(POPMAITMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYPBI, CIOCOOCTBYET MHTEIPAIIMH OHOJIOTHUECKHIX
3HAHUU C TPEACTABJICHHUAMHU M3 JPYrUX YYEOHBIX MPEAMETOB, B YAaCTHOCTH, (DU3UKH, XUMUU U
reorpaduu. HazBaHHbIE TOJI0KEHUS O MPETHA3HAYCHUH YI€OHOTO TTpeaMeTa « brHosiorus» cocTaBmim
OCHOBY JJIA ONpENeJICHUs TOAXO0J0B K OTOOPY M CTPYKTYPHPOBAHUIO €r0 COJACPKAHUSA,
MIPEACTABJICHHOTO B IPOrPAMME 10 OHOJIOTHH.



Ot60p conepkanusi yaebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIMKA KYJIbTYPOCOOOPA3HOTO TOIX0JAa, B COOTBETCTBUH C KOTOPHIM OOYyYarOIIUecs TOJKHBI
OCBOUTh 3HAHUS M YMEHHWsI, 3HaYMMBbIC Ui (OPMHUPOBAHUS OOIIEH KYJIbTYpHI, OINPEICIISIONINC
aJICKBaTHOE IIOBEJICHHE 4YEIIOBEKAa B OKPYKAWIIEH NPUPOJHON cpele, BOCTPeOOBAaHHBIC B
MOBCEJTHEBHOM KHM3HH M TPAKTUYECKOH aesrenbHocTH. Oco00e MeCTO B 3TOW CHUCTeME 3HaHWM
3aHUMAIOT AIIEMEHTHI COJIEPIKAHUS, KOTOPBIE CITY’KaT OCHOBOM A1 (JOPMUPOBAHUS MPECTABICHUH O
COBPEMECHHOW €CTECTBCHHO-HAyYHOW KapTUHE MHpA W IIEHHOCTHBIX OPHCHTAIMSIX JHMYHOCTH,
CIOCOOCTBYIOIIMX T'YMaHU3AIMH OHOJIOTHYECKOTO 00pa30BaHMSI.

CTpykTypupoBaHHe COJEp>KaHUs y4eOHOro Marepuaia B MporpaMme MO OHOJOTHUU
OCYIIECTBICHO C Y4ETOM NPUOPUTETHOTO 3HAYCHHS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOU TIPUPOJIBI, O €€ YPOBHEBOW OpraHU3aIMy U BOJIIOIUH. B COOTBETCTBHHM C 3THM B CTPYKTYpe
yueOHoTro npenmeta «buonorus» B 10-A ki1acce BBIICICHBI CICAYIONIUE COACPKATCIbHBIC JTMHHUM:
«buonorus kak Hayka. MeToJbl Hay4yHOTO MO3HaHUM», «KileTka Kak OMOJIOTHYECKash CUCTEMay,
«OpraHu3m Kak OMOJIOTHYECKasi CHCTEMAY.

Lenb nzyueHus yueOHOTO pemMeTa « BHoorus — oBIaicHre 00yYarOIUMUCS 3HAHUSMU O
CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHM3allii JKUBBIX CHUCTEM pa3HOTO paHra W MPHOOpETeHUE
YMEHHUH HWCIIOJIb30BaTh ATH 3HAHUS Ui TPAMOTHBIX JCHCTBHA B OTHOIICHUH OOBEKTOB YXUBOU
MPUPOJIBI M PEUICHHS PA3JIMYHBIX JKU3HEHHBIX MpoOieM. JIOCTIKEHHE IeNTd M3YYeHHUsS Y4eOHOTO
npeamera «bronorusy odecreunBaeTcs PelIeHUEM CIICAYIOIUX 3a/1au:

OCBOCHHE OOYUYAIONIMMHUCS CUCTEMbI 3HAHUI O OMOJIOTMYECKUX TEOPHSX, YICHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIIY)KAIIUX OCHOBOM JUIsi (JOPMHUPOBAHUS TIPEICTABICHUN
O €CTECTBCHHO-HAayYHON KapTHHE MUPA, O METOJ/IaX HAyYHOTO TMO3HAHUS, CTPOSHHH, MHOTOOOpa3uu
U OCOOEHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHHW3allid, BBIJAIONIUXCS OTKPBITHIX H
COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHUY;

dbopmupoBaHHe Yy OOYYAIOUIUXCS IMO3HABATEILHBIX, HHTEJUICKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B MPOIECCe aHaIM3a JaHHBIX O MYTSAX PA3BUTHS B OMOJIOTUU HAYYHBIX B3TJISAIOB, HIICH
Y TIOJIXOJIOB K M3YUEHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlNH;

CTaHOBJICHUE Y 00YJaONINXCS O0IIeH KyIbTYpPbl, QYHKIIMOHATHHON TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATh M OIICHUBATH SIBJICHHUS OKPYXKAIOIIErO MHpA JXUBOW MPUPOJIBI Ha OCHOBAHUHU
3HAHUH U OIIBITA, MOJTYYCHHBIX TIPU U3YYCHUH OHOJIOTHH;

dbopmupoBaHHe Yy OOYYAIONIMXCS YMEHUH WJUIIOCTPUPOBATh 3HAYCHHUE OMOJOTHYECKHX
3HaHUH B TPAKTUYECKOH JESITEIBHOCTH UYEIIOBEKA, pPAa3BHUTUU COBPEMEHHBIX MEIUITUHCKHX
TEXHOJIOTUH B arpoOHOTEXHOJIOTHIA,

BOCIIMTaHUE YOSKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS YEJIOBEKOM JKHUBOW TPUPOJIBI,
HEO0XOIMMOCTH OEpeKHOTO OTHONICHUSI K HEW, COONIOECHHS STHUYECKUX HOPM IPH MPOBEACHUH
OMOJIOTUYECKUX UCCIICIOBAHUM;

OCO3HAHHE IEHHOCTH OWOJIOTMYECKUX 3HAHWUU ISl TIOBBINICHHUS] YPOBHS DKOJOTHYECKOU
KYJBTYPBI, 7151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MPUMEHEHHE TMPHOOPETEHHBIX 3HAHWMH W YMEHHMH B TIOBCEAHEBHOM JKWU3HU JUIS OICHKH
MOCIICICTBUI CBOEH JIEATEIILHOCTH 110 OTHOIIICHHUIO K OKPYKAIOIIEH cpelie, COOCTBEHHOMY 3/I0POBBIO,
000ocHOBaHUE U COOMIOIEHNE Mep PO(DUITIAKTHKHN 3a00JICBaHUH.

B cucreme cpemnero oOmiero obpa3oBanus «buonorus», uydaemas Ha 0a30BOM YpOBHE,
SIBIISIETCST  00SI3aTEIbHBIM YYEOHBIM TIPEJMETOM, BXOJAIIMM B COCTaB MPEIMETHOW 00JacTh
«EcTecTBEeHHO-HaYYHBIC TIPEMETHIY.

Jlnist u3ydeHust Onosioruy Ha 6a30BOM ypOBHE cpenHero oomiero oopasoBanus B 10-A kiiacce
oTBoauTcs 33 vaca (1 gac B Henenio).

COAEP)KXAHUE OBYUYEHUSA

Tema 1. buosorust kak Hayka (24)

buosornss xax Hayka. CBsi3b OHOJOTHH C OOIIGCTBEHHBIMH, TEXHUYECCKUMHU W APYTHMHU
€CTeCTBCHHBIMH HayKaMH, (Gwiocodueil, STHKOH, 3CTETHMKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUY COBPEMEHHOW Hay4YHOU KapTHHBI MUpa. CUCTeMa OMOJIOTHYECKUX HAYK.
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MeTopl TIO3HAHUS KUBOM MPUPOABI (HAONIOIEHUE, SKCIIEPUMEHT, OMHMCAaHUE, U3MEpPEHUE,
KIlaccu(UKaIus, MOJISTUPOBaHHE, CTAaTUCTUYECKasi 00pabOTKa JaHHBIX).

JlemoHCcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk.

Tabmuie! u cxembl: «MeTOIbI TO3HAHUS )KMUBOW TPUPOJIBD.

JlabopaTopHble H IPaKTHYeCKHe PadoOThI:

[Ipaktueckas pabGota Ne 1. «Mcmonb3oBaHWe pPa3lIUYHBIX METOJOB TPU  H3yYCHHH
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. JKuBble cucTeMbl 1 uX opranusamnus (1 4)

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus: ouonoruud. OTIu4Me KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM U MX pa3HOOOpasue. YPOBHU OpPraHU3aluiu OMOCUCTEM: MOJICKYIISIPHBIH,

KJIETOYHBIH, TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJIALIMOHHO-BU0BOM, 3KOCHUCTEMHBIN
(6roreoneHOTUYECKHI ), OMOCHEPHBIH.
JlemoHCcTpanuu:

Tabmuis! u cxeMbl: «OCHOBHBIE PU3HAKU KU3HI, «Y POBHU OPraHU3AIIH )KUBOU IIPUPOIBD».

Oo6opynoBanue: Moaens Mosekyiasl JJHK.

Tema 3. Xumuyeckuii cocTaB M cTpoeHHe KJIeTKH (9 1)

XUMUYECKUI COCTaB KJIETKH. XHUMUYECKUE DIIEMEHTBI: MAKPOAJIEMEHThI, MUKPOIIEMEHTHI.
Bona u MuHepalnbHbIe BEleCTBa.

OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KiieTke. [loanepkanue ocMoTHUeCKOTo OaaHca.

benku. CoctaB u cTrpoeHune OenKOB. AMUHOKHUCIOTH — MOHOMEpHI OeikoB. HesameHnMble U
3aMEHHUMbIE aMHUHOKHCIOThI. AMMUHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYpPHI OETKOBON MOJIEKYIIBI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASA CTPYKTYypa). XUMUUYECKUE CBOMCTBA OEIKOB.
buonoruueckue GpyHKIMHM OEIKOB.

®epMeHThl — Ouosiornueckue karanuzatopbl. CTpoeHue ¢depMeHTa: AaKTHUBHBIA LIEHTD,
cyOctpaTtHas cnenuduanocTtsb. Kodhepmentsl. Butamunbl. OTnnuns GepMeHTOB OT HEOPTraHUUECKUX
KaTajan3aTopoB.

VYrneBoapl: MOHOcCaxapuasl (TIIOKO3a, pubo3a U JIe30kcupubo3a), Aucaxapuibl (caxaposa,
JIAKTO03a) U MOJIMcaxapu bl (Kpaxmal, IIIMKOTeH, LeToo3a). bruonoruueckue GyHKIMH YTIeBOAOB.

Jlunuaer: Tpurmuuepunsl, Gochonunuabl, crepousisl. ['napodunsHO-ruapodoOHbIE CBOMCTBA.
buonornueckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIEBOJAOB, OENKOB M JIMIUIOB KaK MCTOUYHHUKOB
SHEepPruMu.

Hykneunosbsie kucnotel: JIHK m PHK. Hykneotnapl — MOHOMEpPBI HYKJIEHHOBBIX KHUCIIOT.
Crpoenue u ¢pyukiuu JJIHK. Ctpoenune u ¢pyakinuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuu.

uTonorus — Hayka o kietke. Kinerounast reopust — mpumep B3auMoIeHCTBUA ujiei u (HakToB
B Hay4YHOM MO3HAHUU. MeTobl U3y4eHUS KIETKH.

Knerka kak memoctHast skuBasi cuctema. OOlue MpU3HAKK KJIETOK: 3aMKHYyTas Hapy:KHas
MeMOpana, monekyiasl JIHK kak renetndeckuii anmapar, cuCTeMa CHHTe3a Oelka.

Tunel  kiIeTok: dykapuoTHUeckas U mpokapuoTuyeckas. (OCOOEHHOCTH  CTPOEHHS
npokapuoTHueckoil kiaetku. Kinerounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHUYECKOM KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHas CTEHKa, TJIMKOKAJIUKC, UX (DYHKIUH.
[Inazmatuueckass memOpaHa, e€ cBoiictBa u ¢yHkuuu. I[lurommasma u e€ opraHouzbl.
OnnomemOpannbie opranouasl kiaetku: OIIC, ammapat [Nombmxu, nu3ocomsl. [loayaBTOHOMHBIE
OpraHouibl KJIETKU: MUTOXOHAPUH, TutacTubl. [Iponcxoxkaenne MUTOXOHIPUM U miiacTua. Buabt
wiactug. HememOpaHHble OpraHoubl KJIETKH: PUOOCOMBI, KIIETOUHBIM LEHTpP, UEHTPUOIIH,
PECHUUKH, KTI'yTUKH. DYHKIIMN OPraHOUA0B KIETKU. BKItoyeHus.

SAnpo — perynaropHbiii 1eHTp kieTkd. CTpoeHue sifpa: sjaepHas o00JIouKa, KapuoIlia3Ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

Tpancnopr BeriecTB B KIETKE.

JleMOHCTpauu:



[Hoptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panknun, K. M. Bap.

Huarpammsbl: «PacripefenieHne  XMMHUYECKMX ~ 3J€MEHTOB B HEXKHMBOW  MPUPOJE»,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEH.

Tabmumper u  cxemsl: «Ilepuognueckas Tabnuia XUMUYECKHX dJeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «bruocuHTe3 Oenmka», «CTpoeHne MoOieKkyibl Oenka», «CTpoeHue depMeHTay,
«Hyxneunossle kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapHOTHUECKON
KIeTkn», «CTpoeHue KUBOTHOM KIETKW», «CTpOEHHE pACTUTEIBHON KIeTKn», «CTpoeHue
MIPOKAPUOTHUECKOU KIETKN», «CTpoeHUE siApa KIETKU», «YTIeBOAbDY, «JIunuasn».

O6opynoBaHue: CBETOBOII MHKPOCKOI, OOOpyIOBaHUE Ui MPOBEICHUS HaOIIOICHU,
U3MEpEeHUl, HSKCIEPUMEHTOB, MHUKpOIMpENapaTrbl PacTUTEIbHBIX, XHUBOTHBIX W OaKTepHabHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKHE PadoThI:

Jlaboparopuast pabora Ne 1. «M3ydyeHue KaTaaTUTHUYECKOW AKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTaaa3bl)y.

JlaboparopHas padota Ne 2. «/3yueHue cTpoeHus KIETOK PAaCTeHUH, )KUBOTHBIX U OaKTepuit
0] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATaX U UX OMHCAHUEN.

Tema 4. /KuzHenesiTeJbHOCTb KJIeTKH (5 1)

OOMeH BelecTB, WM METa00JIM3M. ACCUMUIAIMS (TIJIaCTUYECKUH OOMEH) U TUCCUMUIISIINS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI EAMHOTO Ipolecca Merabonu3zMa. Ponb 3akoHOB
COXPaHEHHS BEIECTB M SHEPTUU B IOHUMAHUU METa00In3Ma.

Tunsl 0OMeHa BeliecTB: aBTOTPO(HBIN 1 reTepoTpodHbIiA. Posb hepMeHTOB B 0OMEHE BeIlecTB
U MIPEBPAILCHUH SHEPTUU B KIIETKE.

®ortocunre3. CBetoBas u TemHOBas (a3l  (QorocuHre3a. Peakuuu doTocuHTE3A.
O¢ddextuBHOCT hoTOCUHTE3a. 3HaUeHUe (PoTOCHHTE3a IS KU3HU Ha 3emie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTES M CIIOCOOBI MOBBIIIEHUS €0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUN.

XeMocHuHTe3. XeMOCHHTE3UpYIoIINe OakTeprn. 3HaYeHHEe XeMOCHHTE3a IS )KU3HU Ha 3emiie.

DHepreTudeckuii oOMeH B kieTke. Pacienyenue BeliecTs, BbACTICHHE U aKKyMYJIHPOBaHHE
SHEpruu B KIETKE. OTambl 3HEepreruyeckoro oOMmeHa. [nmkonus. bpokenwe u ero BUABL
Kucnoponnoe oxucinenue, wuiaM KJiIeTo4Hoe JpixaHue. OxuciurenbHoe ¢ocopuiimpoBaHue.
D} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peaknun  marpuunoro cuHTe3a. ['enermueckas wuH(opmanus u JIHK. Peamuzanus
reHeTudeckoi mHopmanuu B KiIeTke. ['€HeTHYecKWil KO W €ro CBOWCTBA. TpaHCKpPUIIIUS —
MatpuuHblii cuaTe3 PHK. Tpancmsamus — O6uocuuTes Oenka. Dtambl TpaHchasuun. KomaupoBaHue
aMUHOKHCIOT. Posib pubocom B GuocuHTe3e Oernka.

Heknetounsie Gpopmbl xku3Hu — BUpYChl. Mctopus oTkpeitus BupycoB (/1. U. MiBanoBckwii).
Oco0OeHHOCTH CTpPOEHHUsI W KU3HEHHOro IHKJIa BHUpPycoB. bakrtepuodaru. bonesnu pacrenuii,
KUBOTHBIX U UEJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHozeduuura yenmoeka (BHUY) —
Bo3Oyautens CIIMJla. OOpartHas TpaHCKpUNIMs, peBepTaza W HHTerpasa. IIpodrrakTuka
pacnpocTpaHeHuUs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauu:

[Toptpetsr: H. K. Konsios, /. Y. UBanoBckui, K. A. Tumupsses.

Tabmuipst u cxembl: «Tunel mutanusy, «Metaboauzm», «MUTOXOHIPUSD», « IHEPreTUUECKUN
obmeny», «Xmoporacty, «Dortocunte3», «Ctpoenue JIHK», «Ctpoenune m (hyHKIIMOHUpPOBAHUE
reHa», «CuHTte3 Oenkay», «l eHermueckuii koa», «Bupyce», «bakrepuodaru», «CTpoeHHE H
xu3HeHHbIH nuki Bupyca CIIN1a, 6akrepuodaray, «Pemmkarus JJTHK».

Ob6opynoBanue: moaenu-anminkanun «Yasoenne JIHK wu Tpanckpumnius», «buocunTes
6enkay», «CTpoeHue KIeTku», Mojaens cTpykrypsl JTHK.

Tema 5. PazMHoKeHHe U MHAMBUYAJIbHOE Pa3BUTHE OPraHu3mMoB (4 1)

Kierounsrii WK, WIW JKU3HEHHBIM UIWKI KiaeTkd. Mutepdaza m mwuros. Ilporecchr,
npoTekaromue B uHTepdaze. Perumkanus — peakumss matpuunoro cuHte3a [IHK. Crpoenme



XpOMOCOM. XPOMOCOMHBII HA0Op — KAPUOTHIIL. JIUTIJIOMTHBIN U TaryIOMIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. Lluronornueckue 0CHOBBI Pa3MHOXKEHUS U UHAUBUYaJIbHOTIO PA3BUTHUS OPraHU3MOB.

Henenue knetku — muto3. Ctagun mutosa. IIpoliecchl, mpouCXoadiire Ha pa3HbIX CTaaUsAX
MUTO3a. brHojorndyeckuii CMBICI MHTO34.

[Tporpammupyemas THOETH KIETKH — arlomnTo3.

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: OECIoJIOe U TMO0JI0OBOE. Buabl 6ecrnonoro pa3MHOXKEHHS:
JieleHue HaJaBOE, IMOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHME, BETE€TATHBHOE
pa3MHoO)keHHe. ICKycCTBEHHOE KIIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHHE TSl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHUS OT OECITOIOorO.

Meiio3. Craguu wmeito3a. Ilponecchl, npoucxonsiive Ha craausx wmenosa. IloBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buosnornueckuii cMbICi M 3HaY€HUE Me03a.

I'ametorenes — mpoiiecc 00pa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [lo/loBBIE Kene3bl:
CEMEHHUKH U sSUYHMKU. OOpa3oBaHHE M DPA3BHTHUE TIOJOBBIX KJIETOK — TraMeT (CIepMaTo30u],
SIMIIEKJIETKA) — CriepMaToreHes u oporeHes. OCOOCHHOCTH CTPOCHHUSI SUIICKICTOK U CIIEPMATO30M/I0B.
OmnonotBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHUOHAIBLHOE pPa3BUTHE (AMOpHOTeHe3). DTalbl
AMOPHOHAILHOTO Pa3BUTHS y MO3BOHOYHBIX XHBOTHBIX: JIPOOJIEHUE, TaCTPYIISALHMS, OpraHOTeHEs.
[TocTaomMOproHanbHOE pa3BUTHE. THUIMBI MOCTIMOPHOHATBHOTO PAa3BUTHUS: MPSIMOE, HEMpSIMOe
(mmunHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpOXAEHHBIE YpoacTBa. PocT u pa3Butue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHHMS: CTPOCHUE
CEMEHHM, CTaJIU1 Pa3BUTHA.

JlemoHcTpanmu:

Tabmuubl U cxembl: «DPOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHUE Y
IIBETKOBBIX PacTeHHi», «BereratmBHOE pa3sMHOKEHUE PACTCHHI», «/leneHue KIeTKH OakTepHii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHrne XpOMOCOMbI», «KiteTrounbii ukiny, «Pemmukanus JTHK,
«Mwuto3», «Mehosy, «llpsmoe u HempsMoe pa3BuUTHE», «l'ameToreHe3 y MIICKONUTAIONIUX M
yeJioBeka», «OCHOBHBIE CTAJUH OHTOICHE3a.

OO6opynoBaHue: MUKPOCKOI, MHUKpompemnapatsl  «CriepMaTo30uabl  MJICKOITUTAIOIIETOY,
«SlinexneTka miekonuTaromeroy, «KapuoknuHes B KJIETKax KOpPEIIKa JyKa», MarHUTHAs MOJEJb-
anmukanus «Jlenenne kinetku», moaenb JIHK, moaens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

JlaGopaTopHas pabdota Ne 3. «HabmromeHne mMmTo3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOITpENapaTax.

JlaGopatopHas pabota Ne 4. «l3ydeHwe CTpOEHUS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HacieicTBEHHOCTh M H3MEHYHMBOCTH OPTraHu3MoB (9 1)

[IpeameT u 3agaun reHeTUKHU. VicTopust pa3BUTHS TEHETHKU. POJIh ITMTOIOTHH 1 SMOPHOJIOTUH
B CTAaHOBJICHHH T€HETHKH. BKITa]T pOCCUICKHX M 3apyOS)KHBIX YIEHBIX B PA3BUTHE T€HETUKH. METO bl
T€HETUKH (THOPUIOIOTHYECKUH, ITUTOTCHETHYECKUN, MOJCKYIIPHO-TeHeTHYeCKnii). OCHOBHBIC
FeHEeTUYECKHE MOHATUA. ['eHeThUecKass CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpPEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEA0BaHUs IPU3HAKOB, ycTaHOBIeHHBIC . Menaenem. MoHornbpumaHoe
CKpeIIMBaHue. 3aKOH €IMHO0O0pa3us THOPHI0B MEpBOro MoKoJIeHHs. [IpaBuiIO JOMUHHUPOBAHUS.
3aKOH pacllerieHus MpU3HaKoB. [ ' umnore3a yuctoThl rameT. [1oJIHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpeIlMBaHWE. 3aKOH  HE3aBUCHMOIO  HACIEIOBaHUS  IPU3HAKOB.
[{uTOoreHeTHYeCKHe OCHOBBI JUTHOPUIHOTO CKPEIIMBAaHUS. AHAIU3HPYIOIIEe CKPEIIUBAHUE.
Hcnonp3oBanre aHATM3UPYIOMIETO CKPEIIUBAHKS IJIs1 ONIPEICTICHUS TEHOTHITA OCOOH.

CueruieHHOE HacienoBaHue nmpu3HakoB. Pabora T. MopraHa 1o CierieHHOMY Hacle0BaHUIO
reHoB. Hapyiienue ciiensieHus reHOB B pe3ysibTaTe KPOCCUHTOBEpA.

XpOMOCOMHasi TEOPUSI HACTEACTBEHHOCTH. [ eHeTHYECKHE KapThI.

'enetuka mosia. XpoMOCOMHOE OIpeAeieHUuEe MoJia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbIe Oprann3Mel. HaciaeqoBanue npu3HaKoB, CLETVICHHBIX € MOJIOM.



N3meHnunBOCTh. BUbl N3MEHUYMBOCTHU: HEHACJIEACTBEHHAs! U HacleACTBeHHas. Poiib cpenbl B
HEHACJIEJICTBEHHOM  M3MEHYMBOCTH. XapaKTePUCTHKA  MOAM(PHUKAIIMOHHON  W3MEHYMBOCTH.
Bapuannonsslii psin v BapuaumoHHass kKpuas. Hopma peakuuu npusHaka. KonaumuecTBeHHbIE U
KauyeCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, wiM TreHOTUNIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHAas H3MEHYHUBOCTD.
Meii03 1 IOJI0BOI Mpo1IecC — 0CHOBa KOMOMHATUBHON M3MEHYMBOCTH. MyTalimoHHasi ©3MEHYUBOCTb.
Knaccudukamuss myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIe. YacToTa W HPUYUHBI MYTaIUH.
Myrarennsie ¢GakTopbl. 3aKOH TOMOJOTHYECKHX PsIOB B HACIEICTBEHHOW H3MeHunMBocTH H.
N. BaBunosa.

BuesaepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbl T'€HETUKH YEJIOBEKa:
TeHEeaNoTHYeCcKuii,  ONM3HENOBbIN, [UTOTEHETHUYECKUH, OHOXMMUYECKUH,  MOJEKYISIPHO-
reHeTudyeckuid. COBPEMEHHOE OMNpEAeNICeHHEe TIE€HOTUIA: IOJHON€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIUPOBaHUEe, B ToM uucie ¢ nomomnpio [IIIP-ananusza. HacneactBennnle 3a0o0JieBaHUS
YyenoBeKa: TeHHble 00JIe3HU, 00JIe3HH C HACIIECTBEHHON MPEIpaclooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTuyeckue M reHepaTtuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIMIBI 3I0pOBOTO
oOpa3a >KM3HHU, AUATHOCTUKH, MPOGUIAKTHKA M JEUeHUs TeHeTHYecKuxX OonesHeill. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYEHHE MEIUIMHCKOM TE€HETUKH B MPEJOTBPALLICHUH U
JICYEHUHU TeHETUYECKNX 3a00JIeBaHUI YeIOBEKa.

JlemoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C.YerBepukoB, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmuipel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 ILUTOTEHETHYeCKas OCHOBaY,
«3aKOH pacIIelIeHUs U ero HUTOTeHEeTHYeCKas OCHOBAY, «3aKOH YMCTOTHI TaMeT», «JlurubpuaHoe
ckpemuBanue», «lluTonornyeckue  OCHOBBI ~ JAUTHOPUIHOTO  CKpeIIMBaHUSI», «Meho3y,
«B3aumoielicTBUE allIeNbHBIX T€HOBY», «['€HeTUUeCKUe KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKa»,
«l'eHeTnka mosna», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CUEIUIEHHOrO0 C mojom», «Kapuotumsl
YyeloBeKa U IKUBOTHBIX», «Buabsl wu3MeHUHBOCTHY, «MoOIU(PHUKAMOHHAS W3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-gakropay, «l'eHeTuka rpynn KpoBuy», «MyTallMOHHAs U3MEHYHUBOCThY.

Ob6opynoBanue: MoAenu-anmiMkanuu — «MoHoruOpugHoe — ckpemuBanue», «HemnomHoe
JOMHUHUpOBaHHe», «Jurubpuanoe ckpeuuBanue», «llepekpécT XpoMocom», MHUKPOCKON U
Mukpornpenapar «Jpo3zoduna» (Hopma, myrauuu (Hopmbl KpbUIBEB U OKpacKu Temna), repoapuit
«"opox MoCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas paborta Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U JTUTHOPHAHOTO
CKpELIMBAaHUS Y Ip030(UIIbl HA TOTOBBIX MUKpOIIpENapaTaxy.

Jlaboparopnas pabGora Ne 6. «M3ydueHne MoaupUKAMOHHOW HM3MEHYMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO psifia U BapUAIlMOHHOW KPUBOW».

Jlaboparopnas padora Ne 7. «AHanu3 MyTauuid y 1po30(HIisl Ha TOTOBBIX MUKPOTIpENnapaTaxy.

[TpakTrueckas pabota Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnekuusi opranu3MoB. OcHOBbI OM0TeXHOI0THH (3 1)

Cenexkuus Kak Hayka M TpoLecC. 3apOKJICHHUE CENeKUUMU U JoMecTukanus. Yuyenue H.
. BaBunoBa 0 NEHTpax MNPOUCXOXKACHUS M MHOTo0Opa3usi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, NOpOAA, LITAMM.

CoBpeMeHHbIE METObl CeleKIMH. MaccoBbIi U WHIMBUAYAIbHBI OTOOPHI B CEJEKIUU
pactenuii U KUBOTHBIX. OlleHKa dKCTepbepa. BIM3KOpOoJCTBEHHOE CKpelMBaHUE — WHOPHIWHT.
Uucras nunus. CKpenuBaHUe YHUCTHIX JMHHUKA. ['eTepo3uc, niam rubpuaHas cuia. HepoacrBeHHoe
CKpelMBanue — ayropuaunr. Otaanénnas rudpuauzanus u e€ ycrnexu. VIcKycCTBEHHBIN MyTareHes
Y MOJIY4E€HHE MOJUIIIIONI0B. JIOCTHKEHUS CEEKIMH PACTEHUM, Y)KUBOTHBIX 1 MUKPOOPTIaHU3MOB.

buorexHonorus Kak oOTpaciab NPOU3BOJACTBA. ['€HHAas WHXKEHepusa. OTamnbl CO3JaHUSA
pekomOunantHor JIHK wu Tpancrenneix opranusmoB. Kierounas wmxkenepus. Kierounsie
KYJIbTypbl. MUKpPOKJIOHAJBbHOE pa3MHOXEHUE pacTeHuid. KIoHMpoBaHME BBICOKOIPOIYKTHBHBIX
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CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U dTHUecKue mpobiembl. MO — reHeTuuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Hoptpetsr: H. Y. Basuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. IBaHoB.

Tabmumplt U cxeMmbl: kKapta «LeHTpbl NPOUCXOXIEHUS U MHOT00Opasusi KYIbTYPHBIX
pactenuit», «llopoapl TOMAIIHMX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuamzanus», «Pabotel akamemuka M. @. MBanoBay, «[lomumionaus», «OOBEKTHI
ouoTexHonorum», «Kiaetrounsie KynpTyphl U KIOHUpPOBaHUE», «KOHCTpyHpoBaHHE U IEPEHOC TEHOB,
XpPOMOCOM.

O6opynoBaHue: MyJIsDKU IUIOJI0B M KOPHEIUIONOB JUKUX (OPM U KYJAbTYpHBIX COPTOB
pacteHuid, repoapuii «CelbCKOX03SHCTBEHHBIE PACTCHUSI.

JlabopaTopHble M IPaKTHYeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOJIBI U JIOCTHIKEHUS CEJeKIMM PACTeHM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIM Y4YacTOK, B TEIJIMYHOE
XO035IICTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTUHA B 10
KJIACCE

Cornmacho ®PI'OC COO, ycraHaBnuBalTCs TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUS
00Oy4arouMMuUcs MpoTrpaMM CpelHero oOmiero odpa3oBaHUs: JUYHOCTHBIM, METalpeIMETHBIM U
MPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pe3yJIbTaTOB OCBOEHHUS mpeameTa «buoNOrHsh BbIAEIEHBI
CJIEYIOIIME COCTABISAIONINE: 0CO3HAHUE 00YJYAIOIIMMHUCS POCCUMCKON TPakIaHCKOM HIEHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEICIICHUI0, HATMYHEe MOTHUBAIIUU K
0o0yueHuI0 OMOJIOTHH, IIeJIEHANIPABIIEHHOE Pa3BUTHE BHYTPECHHUX YOKJICHHH JTMYHOCTH HA OCHOBE
KITIFOYEBBIX [ICHHOCTEH U UICTOPUUECKUX TPAIUIIUI pa3BUTHsI OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTh U
CHOCOOHOCTh 00YyJarOMMXCsl PYKOBOACTBOBATHCS B CBOEH JESTENHHOCTH LIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMH, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOTO 00pa3oBaHHWs, HAJIWYME SKOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JluuHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMeTra «buonorHs» MOCTUraroTCs B €AMHCTBE
yueOHOM M BOCHHUTATEIHHOM NEATEIHHOCTH B COOTBETCTBHUHM C TPAJAULMOHHBIMH POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUYECKUMHU M JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MpaBWIaMM W HOPMaMH MOBEIEHUS U CIHOCOOCTBYIOT MIpoOLleccaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS W CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MMO3WIUU JHMYHOCTH, MAaTPUOTH3MA,
YBOKEHUA K 3aKOHY U TPABOMOPSAKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJEHUIO, B3aHMHOTO
yBa)KEHHUS, OEPEKHOTO OTHOIICHHUS K KyJbTYPHOMY HACJIEAUIO0 M TPATUIUSM MHOTOHAIIMOHAIEHOTO
Hapoja Poccuiickoit denepannu, Ipupojie U OKPYKaroIei cpeje.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS yueOHOTo npeaMeTa «bruonorus» T0KHBI OTpakaTh
TOTOBHOCTbH U CLIOCOOHOCTH 00Y4aIOIIUXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIIHH, MO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM [IEHHOCTSAM POCCHIICKOTO 00I1IeCTBa, pacIIMpEeHNE )KU3HEHHOTO
OTIBITA U OTIbITA AESITEIHLHOCTH B IIPOIECCE pealii3alliid OCHOBHBIX HAIIPABIIEHUI BOCIIUTATENBHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa’kaaHcKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIMKU  OOydarolmerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUHCKOr0 OOIIECTBa;

OCO3HAHHWE CBOMUX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaK€HHE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOM NEATENBHOCTH MPH CO3JaHUM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTH OMPEENATH COOCTBEHHYIO MTO3HUIINIO IO OTHOIICHUIO K SIBICHUSM COBPEMEHHON
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS
JOJIeH ¢ pa3HBIMH YOEXKACHUSAMHU, KyJIbTYPHBIMHU LICHHOCTSIMHU U COIIMANIBHBIM IOJIO)KEHHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B TMPOILIECCE COBMECTHOTO BBIMOJTHEHHS Y4YEOHBIX,
MO3HABATENbHBIX U UCCIIEIOBATENLCKUX 33/1a4, YBAKUTEIHHOTO OTHOIICHHS K MHEHHIO ONITIOHEHTOB
MpHU 00CYKJIEHUHU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTb K TYMaHUTapHON M BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh POCCUICKON TpakJIaHCKON HACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoy, YyBCTBa OTBETCTBEHHOCTH Iepena PoauHol, ropoctu 3a cBoit Kpaii, cBoto Poauny,
CBO SI3BIK U KYJBTYPY, MPOILIOE U HACTOSAIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccunu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIETUIO U MaMSITHUKAM MPHUPOJBI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OIICHHBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHUH,
MMOHUMAaHUsI 3HaYeHHs OMOJIOTUH B TIO3HAHUU 3aKOHOB MTPHUPO/IbI, B )KU3HU YeJIOBEKa U COBPEMEHHOTO
00I1IeCTBa;

ujeiHas yoexx 1IEHHOCTh, TOTOBHOCTH K CIIY>KE€HHIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MMOBEACHHUS,

CIOCOOHOCTH OIICHUBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICH Ha
MOPAaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOUYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3aHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATHS LIEHHOCTEH CeMEeHOM KU3HU B COOTBETCTBUH C TPaIUIIUsIMU HapoaoB Poccuu;

4) 3cTeTHYecKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLUIECTBEHHBIX OTHOIICHHI;

MOHUMAaHHE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BHAAX MCKYCCTBA, CTPEMIIEHHE MPOSBIATH
KayecTBa TBOPYECKOW JIMUHOCTH;

5) ¢puznyeckoro BocnuTaHusi, (OPMHPOBAHUSA KYJIbTYPbI 310POBbs 1 IMOLIMOHAILHOT0
0J1aronoJryyms:

MOHUMAaHHE W peaiu3alus 3J0pOBOT0 M 0e30macHOro odpasza KU3HU (3J0pPOBOE MHUTAHUE,
coONIoIcHNe TUTMEHWYEeCKUX MpaBWJI U HOPM, COANaHCHUPOBAHHBIM PEXHM 3aHITHA U OTIbIXA,
perynspHas gu3ndeckas akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3HUYECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHKEe [IEHHOCTH MPaBWJI HHAUBUAYATEHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEICHUS
B CUTYalUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUI M HEMpPUATHUS BPETHBIX NPUBBIYEK (YHOTpEONeHUs alKoroJs,
HApPKOTHUKOB, KypeHUs);

6) TPY/10BOT0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOII00ue;

TOTOBHOCTb K aKTHUBHOW JESATENILHOCTH TEXHOJOTMYECKOW M COLMaIbHOW HAMpPaBIEHHOCTH,

CHOCOOHOCTh HMHMIIMHUPOBATh, IUIAHUPOBATb U CAMOCTOSITENIbHO BBINOJIHATH TaKylo

NeSITeNIbHOCTD;

MHTEpPEC K pa3indHbIM chepam nmpodeccuoHaIbHOM AeATeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BEIOOP Oyayiei mpodeccuu 1 pealn30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O M CaMOOOpPa30BaHHUIO HA MPOTSLKEHUU BCe
KU3HU;



7) IKOJIOrH4eCcKOro BOCIIUTAHUA:

AKOJIOTHYECKU I1eJ1Ieco00pa3Hoe OTHOIIEHUE K MPHUPOAE KaK MCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS DJKOJIOTUYECKON KYJIBTYphl: MPHOOPETEHUE OTBITA IUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOXHBIX IMOCIICICTBUI JIJIST OKPYXKAIOIICH CpeJIbl;

HAJIM4YUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHUS, DKOJOTUYECKON KyJIbTYphl, OTBITA
JEATEIbHOCTH  SKOJIOTUYECKON  HANpaBIICHHOCTH, YMEHHUS  PYKOBOJICTBOBAThCS HWMH B
M03HABATEIbHON, KOMMYHHKATHBHON W COLMAIBHOM TMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM JeITeIbHOCTH YKOJIOTHYSCKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW TPAaKTUKH, OCHOBAHHOTO HA JHUAJIOre KYIBTYP, CIIOCOOCTBYOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHMKYJIBTYPHOM MHUDE;

COBEpILICHCTBOBAHKE SI3bIKOBOM M YHTATEILCKOW KYJIBTYPhl KaK CPEIICTBA B3aWMOJICHCTBUS
MEX]Ty JIFOJIbMH | TTO3HAHUS MHPA;

MOHUMaHKWe CIenU(UKA OHOJOTHU KaK HAyKH, OCO3HaHHS e€ poju B (OPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHMH IIEJIOCTHOTO IMPEACTaBICHUS 00 OKpYXKaIoIeM
MUpE KaK O €MHCTBE MPUPOJIbI, YeIOBEKa U OOIIEeCTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
1 PeLICHUH MPoOJIeM COXpaHCHHS MPUPOIHOIO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH Il COBPEMEHHOW NMBUIM3ALMU: 00CCICUCHUS
HOBOTO YPOBHSI Pa3BUTH MEIUIUHBI, CO3/IaHUEC TEPCHCKTHBHBIX OMOTEXHOJOTHUH, CHOCOOHBIX
peliaTth pecypcHbie MPOOJeMBbl Pa3BUTHS 4YEIOBEUYSCTBA, MOMCKA MyTEH BBIXOJAa U3 IJI00ATbHBIX
HKOJIOTHUECKUX MPOOIeM M 00ecCIeueHUs Mepexoja K yCTOWYMBOMY Pa3BUTHIO, PAMOHAIBLHOMY
WCTOJIb30BaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHHIIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TIOJYYCHUU OMOJIOTUYECKUX 3HAHWUW B LENSX MOBBIIICHHUS OOLICH
KYJbTYpbl, €CTECTBCHHO-HAy4YHOW T'PAMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIMOHAJIBHOM
IPaMOTHOCTH O0yYaroIuXxcsi, GOPMUPYEMO# PU U3ydSHUH OUOJIOTHH;

MOHMMAHKWE CYIIHOCTH METOJOB TIO3HAHHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJlydacMble 3HAHHWS I8 aHajdu3a W OOBSCHEHUS SBICHUN
OKpPYXAIOIIEro MHpa M MPOUCXOIAINIMX B HEM HM3MCHEHUH, yYMEHHUE JiellaTh O0OCHOBaHHBIC
3aKJIFOUCHUS Ha OCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IEIbI0 TOJYUSHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO UCIOJIb30BaTh OMOJIOTHYSCKUE 3HAHMS JJIs PEIICHHS TTPOoOIeM
B PCATbHBIX KU3HECHHBIX CUTYAIIHSX;

OCO3HAHHE IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH NMPOCKTHYIO H
UCCIIEIOBATEILCKYIO JICITEIbHOCTh HHUBHIyAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUI0 M CaMOOOpPA30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHHMH 110 OHOJIOTMM B COOTBETCTBHHU C IKHU3HCHHBIMHU
MOTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIEe pe3ylbTaThl OCBOEHHUS ydyeOHOro mpenmera «buosiorus» BKIIOYAIOT:
3HaYUMBble A7 (POPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUILTMHAPHBIE
(MexTpeMeTHbIE) O0IIeHayYHbIe TIOHSTHS, OTPAXKAIOUIUE 1IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U
crenu(prKy METOJOB TMO3HAHHWSA, HCIOJb3YEeMbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO, SHEprus,
SIBJIGHUE, MTPOLIECC, CUCTeMa, HAyYHbIN (PAKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpu,
UCcleoBaHNe, HAONIO/IeHUEe, H3MEpPEeHHe, IKCIEPUMEHT U JPYruX), YHHBEpCalbHbIE y4eOHbIE
JeUCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKAaTUBHBIEC,  PETYISATUBHBIE),  OOecleyuBaroue
dbopmupoBanre (yHKIMOHATHHOW T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMM OO0ydYaroluxcs,
CIOCOOHOCTH 00YYAIOIIUXCS UCTIOIh30BaTh OCBOCHHBIE MEXAUCIUILTHHAPHBIE, MUPOBO33pEHUYECKHE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS B MO3HABATEIHLHOM U COLMATbHON MIPAKTHKE.
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MeranpeaqMeTHbIe pe3yJIbTaThl OCBOCHHUS IPOrPaMMbl CpeIHEero oOmiero oOpa3oBaHUs
JOJDKHBI OTPAXKATh:

OBiajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBbIe JJOrMYecKHe AeHCTBHS:

CaMOCTOSITENIEHO (OPMYJIMPOBATh M aKTyaJM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

WCIOJIB30BaTh MPH OCBOCHUH 3HAHHUN MPUEMBI JIOTHUECKOTO MBIILICHHS (aHAIN3a, CHHTE3a,
CpaBHEHUS, KjaccudUKaIuu, 0000IIeHNs ), PACKPBIBATH CMBIC]T OHOJIOTHYECKUX TTOHSATHH ( BBIACIIATH
UX XapaKTepHbIC MPU3HAKHU, YCTAHABJIUBATH CBSI3U C JPYTUMHU MOHITUSIMHU);

ONpENeNATh UENU JCATSIIbHOCTH, 3ajaBas NapamMeTpbl U KPUTEPHUU X JIOCTIDKEHHS,
COOTHOCHTB PE3YJIbTAThl JICATEILHOCTH C NOCTABJICHHBIMU IICIISIMH;

UCTOJIb30BaTh OWOJIOTHYECKUE TOHATUS s OOBSICHEHUs (HAKTOB W SIBICHUH KHBOM
TIPUPOIBI;

CTPOMTH JIOTHUECKUE PACCYKJICHHsI (MHIYKTUBHBIC, JICTYKTUBHBIC, 10 aHAJIIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHSX, (DOPMYIHpPOBATh BBIBOJBI M
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENCTBA Ul TPEACTABJICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHWA B H3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAaKKE MPOTUBOPEUMH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEHICHUsS MTPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTEPUATBHBIX U
HEMAaTepHaJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIESTEIBLHOCTh, OIEHHBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH MOCIIECICTBUI NS TEIHHOCTH,

KOOPJMHUPOBaTh W BBINOJHATH PAa0OTy B YCIOBUSIX pPEAITBHOTO, BUPTYaJIbHOTO W
KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BBIE HCCJIEN0BATEIbLCKHE IEHCTBUA:

BJIQJICTh HaBBIKAMH y4eOHO-HMCCIIEIOBATEIBCKONH M TPOCKTHOHN IESITeIbHOCTH, HAaBBIKAMHU
paspenieHus mpooOaeM, CIIOCOOHOCTEIO W TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOHMCKY METOOB
peIIeHHsI TPAKTHYECKUX 337124, IPUMEHEHHUIO Pa3JIMYHbIX METOIOB TIO3HAHUS;

WCTOJb30BaTh PA3JIUYHBIC BHIBI JCATEIBHOCTH MO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETalny, NpeoOpa3oBaHUI0 W NPUMEHEHHIO B YYEOHBIX CHTYaIlUSX, B TOM YHCIE TPU
CO3JIaHUH YYEOHBIX U COIMATBHBIX MPOCKTOB;

(GbopMUpPOBATh HAYYHBIH THUI MBIIUICHUS, BIAJECTh HAYYHONH TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHATUSMH B METOJAMU;

CTaBUTh M (OPMYIUPOBaTH COOCTBEHHBIC 3ajauyll B 0OpA30BATEIbHOHN JACATEIBHOCTH H
KU3HCHHBIX CUTYaIUIX;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 33a]1auy, BBIJIBUTaTh THIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JIJIS JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3371aBaTh MapaMeTphI
U KPUTEPHUU PEIICHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHHS 33a4ll Pe3yIbTaThl, KPDUTUYECKU OICHHBAThH
WX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIUsIM, OIICHUBATh MIPHOOPETEHHBIH OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIH IMOKWCK IMEpPEeHOca CPEJICTB M CIIOCOOOB JICHCTBHS B
po(heCCHOHATBLHYIO CPEY;

yMETh  MEPEHOCHTh 3HAaHUS B  [O3HABAaTEIbHYHD W  NPAKTUYECKYyI0  OO0JacTH
KHU3HEIEATCITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1aCTeiH;

BBIJIBUTaTh HOBBIC HWJCH, NpeJiaraTh OPHUTHHAIbHBIE TOAXOJbl W PEIICHUS, CTaBUThH
npoOJIEMBI M 33]1a4H, IOTYCKAIOIINE alTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ unopmanmei:
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OPUCHTUPOBAThCSI B PA3JIUYHBIX WCTOYHMKAX HH(popMamuu (Tekcre ydeOHOTO mocoOwus,
HAYYHO-TIONMYJISIPHOM JIUTEpaType, OUOJIOTUYECKUX CIOBApSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHETE), aHAIM3MPOBATh HWHPOPMAIMIO PA3IUYHBIX BHIOB U (GOpPM
MPECTaBICHUS, KDUTUYECKU OLICHUBATh €€ JIOCTOBEPHOCTh M HENIPOTUBOPEYHBOCTh;

bopMynHpoOBaTh 3ampOChl M MPHUMEHSATh Pa3JIMYHbIC METOJBl TPU TOMCKE W OTOOpE
Oouosorudeckoit HHGOpMAIUH, HEOOXOTUMOM TSI BHITIOJIHEHUST Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpILIECHCTBOBATh KYJIbTYpPY aKTUBHOTO HCITOJIh30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCJILHO ~ BBIOMpATh ONTHUMAJIbHYI (OpMy TpeACTaBICHUS OHOJOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIUIIBI, PUCYHKU U JPYroe);

UCIOJIb30BaTh HAYYHBIH S3bIK B Ka4yeCTBE CPEJCTBA MPH paboTe C OHUOJIOTHYECKOM
uHpOpMaIMel: MPUMEHATh XUMHUYCCKUE, (DU3MYECKHEe M MaTeMaTWYeCKHe 3HAKW M CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOJb30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMHU pACIIO3HABAaHUS M 3aulMThl HWHGOpMAIMK, WHPOPMALIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgJiaeHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH €l CTBHSIMU:

1) oOmmenne:

OCYIIECTBISITH KOMMYHHUKAIIMH BO BCeX chepax )KU3HH, aKTHBHO YU4aCTBOBATh B TUAJIOTE WUITH
JMCKYCCHH TIO CYIIECTBY 00CYX/IaeMOW TeMbl (YMEHHE 33J]aBaTh BOIPOCHI, BEICKA3bIBATh CY)KICHHSI
OTHOCHTEIILHO BBINIOJIHEHHS TIpEiaracMoi 3aJlaud, YYUTHIBaTh HMHTEPECHl U COTJIACOBAHHOCTD
MO3UIIMNA APYTUX YIaCTHUKOB JUAJIOTA HITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIC CPECTBA OOIICHHUS, IOHMMATh 3HAYEHUE COIMAIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(MJIMKTHBIX CHTYallMld, YMETh CMSTYaTh KOH(IMKTBI U BECTH
MIEPErOBOPHI;

BJIQJICTh PA3JIMYHBIMH CHIOcO0aMH OOIICHUST M B3aUMOJICHCTBHUS, MOHUMATh HaMEPEHHUSI
APYruX JFOJICH, TPOSBISATh YBOKUTEILHOE OTHOIICHHUE K COOSCETHHKY W B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHa JAeITeJbHOCTD:

MOHUMATh M WCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIMBHIYAIBHON PaOOTHI MpH
pemeHrr OMOJIOTHYECKOH TpoOJIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPHUMEHEHHS T'PYIITOBBIX
(bopM B3aUMOCHCTBUS MPH PEIICHUH yIeOHOM 3aauu;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH C Y4ETOM OOLIMX WHTEPECOB U
BO3MO>KHOCTEH Ka)KIOTO WICHA KOJUICKTUBA;

MPUHUMATD 1EJI COBMECTHOM JI€ATEIILHOCTH, OPTaHU30BBIBATh M KOOPJANHUPOBATH JACHCTBUS
10 €€ JIOCTHKCHHIO: COCTABIISATH TUIAH JICHCTBUM, pPaCIIpeACsATh POJIH C YIETOM MHEHHUH YYaCTHUKOB,
00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI,

OIICHUBATh KAUYECTBO CBOETO BKJIAJla M KAXKIOTO YYaCTHIUKA KOMaH/IbI B OOIIUI pe3ysIbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJyUlaraTh HOBBIC TMPOEKTHI, OIEHWBATH HJCH C MO3WIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOH 3HAUNMOCTH;

OCYIIECTBISTH MMO3UTHBHOE CTPATETUIECKOE TIOBEJICHUE B PA3ITUYHBIX CUTYAIIHSIX, TPOSBIISITH
TBOPYECTBO M BOOOpaKCHUE, ObITh HHUITUATHBHBIM.

OgJiaieHNe YHHBEPCAJIbLHBIMH PeryJIssTHBHBIMH 1€l CTBHSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTHYECKHIE 3HAHUS VISl BBISIBIICHHS TIPOOJIEM M X PEIICHHS B )KM3HEHHBIX
Y Y9eOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHWI IIEJIEBBIC M CMBICIOBBIE YCTAHOBKH B CBOUX
JNCUCTBUSAX M TIOCTYNKaX IO OTHOLICHHIO K >KMBOH TPUPOJE, CBOEMY 3JIOPOBBIO U 30POBBIO
OKpYXKAIOIINX;
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CaMOCTOSITEIILHO OCYIICCTBIISITh TIO3HABATEILHYIO JIEATEIBHOCTh, BBISIBISATH MPOOJICMBI,
CTaBHUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BaTEIbHOMN JCATEIIPHOCTH M KU3HEHHBIX
CUTYaIIUsX;

CaMOCTOSITEIILHO COCTABJIATh IJIAH PEIICHUsSI MPOOJIEMBI C yU4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH ¥ MPEIIOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacuIupsATh paMK1 Y4€OHOTO TIpeIMeTa Ha OCHOBE JIMUHBIX MTPEIOYTCHUH;

JieNaTh OCO3HAHHBIN BHIOOD, aprYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PEIICHNUE;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO MIUPOKOW 3PYAUIIUH B Pa3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIILHBINA M KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBHI B JICATCIHLHOCThH, OIICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MMO3HABATEIBHOMN pedeKCHH KaKk OCO3HAHUS COBEPIIAEMbIX JICHCTBHUH U
MBICIMTEIBHBIX MPOIECCOB, UX PE3YJbTATOB M OCHOBAHWH, UCTIOIB30BaTh MPHEMBI peIICKCUU JUTS
OIICHKU CHTYyaIluH, BHIOOPA BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS TI0 UX CHIKCHHIO,

MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX MIPU aHAINU3E PE3YJIbTATOB JICSATCIHOCTH,

3) npuHsATHE ce0s1 M APYrUXx:

PUHUMATP ceOsl, TOHUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA,

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPU aHAIIU3E PE3YJIbTATOB JICATEILHOCTH,

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C IMO3UIMH APYrOro YeIOBEKA.

MNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynabTaThl ocBoeHus mporpammbel COO mo Ouosiornu Ha 0a30BOM YypOBHE
BKJIIOUAIOT crenuduueckue s ydeObHoro mpeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CHOCOObI IeHCTBUH 10 OCBOCHHIO, UHTEPIPETAIIMH U MpeoOpa3oBaHUIO 3HAHU, BUIBI AEITEILHOCTU
0 TIOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUM B PA3IMUHBIX YYEOHBIX CUTYalUsIX, a TAKKe
B pEAIbHBIX KU3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX C OMOJIOTHEH.

[IpeameTHbie  pe3yabTaThl  OCBOEHUs ydyeOHoro mnpenmera «bwomorusi» B 10-A
KJIacce JTOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE M POJM OHMOJOTHMH B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHs, O BKJIa/J€ POCCUUCKUX U 3apyOexHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
ouosoruu, GyHKIIMOHAIBHOM IPAMOTHOCTH YeJIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh COJAEpKaHHE OMOJOTHYECKHX TEPMUHOB U TOHATHH: KU3Hb, KIIETKA,
opraHu3mM, MeTaboau3M (0OMEH BEIIECTB M MpEBpaIleHUE YHEPTHUH), TOMEOCTa3 (CaMOPETYIISITus),
YpOBHEBas  OpraHu3alus  KUBBIX  CHCTEM, CaMOBOCIIpOU3BeIeHHE  (PEempOayKIus),
HACJIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE u3Jlararb OHMOJOTHYECKHe TeOopuH (KIeTOYHas, XPOMOCOMHas, MYTal[MOHHAs,
[IEHTpaIbHAas JOTMa MOJISKYIISIpHOM Onosorun), 3akoHsl (I'. Menaens, T. Moprana, H. 1. BaBunoga)
U ydeHus (0 LEeHTpax MHOrooOpasus U MPOMCXOXKACHUs KylbTypHbIX pactenuid H. U. Basuiosa),
OTIPEeNATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJaMH HAy4YHOTO TMO3HaHHs B Ouosioruu: HaOJIIOACHHE M OMHCAHUE
YKHUBBIX CUCTEM, ITPOLIECCOB U SBJICHU, OpraHu3alus U IpoBeAeHne ONOJIOTUYECKOT0 SIKCIIEPUMEHTA,
BBIJIBI)KCHUE TUTIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH MEX 1Y UCCIIElyeMbIMU BETUYMHAMHU, 00 BSICHEHHE
MOJIyYE€HHBIX PE3yIbTaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHITUN, TEOPUN U 3aKOHOB, YMEHUE JIeaTh
BBIBOJIbI HA OCHOBAHUHU MOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACTATh CYIIECTBEHHbIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH NPOIIECCOB: OOMEHA BEIECTB U
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MPEBpaIlleHUs] SHEPTHMH B KIETKe, (DOTOCHHTE3a, IJIACTUYECKOTO M JHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPCHUS, Pa3MHOXCHHS, WHIWBUIAYAJIHHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH MOJy4YCHHbIC 3HAHUS Ui OOBSCHEHUS OMOJOIMYECKHX MPOIECCOB U
SIBIICHUH, JUIs MPHHATUS MPAKTUYCCKUX PEIICHUI B MOBCETHEBHOMN JKM3HU C ILIENBIO 00ECIeUeHUS
0€30MMacCHOCTH CBOETO 3JI0POBBS U 3JI0POBbsI OKPYKAIOIIUX JIFO/IeH, COOMIOICHHSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAIOLICH MNPHUPOTHOW cpejie, MOHMMAaHHE HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTI)KEHUH COBPEMEHHOW OMOJIOTHU U OMOTEXHOJIOTHI JIJIsl pPAllMOHATBHOTO TIPUPOIOTIONB30BaHUS;

YMEHHUE peliaTh JJIEMEHTAPHbIE TEHETHYECKHE 3aJaud Ha MOHO- M JAUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIC0OBAHKUE, COCTABIIATh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHUS JIJIS
Npe/CKa3aHus HACJIC0BaHUs PU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIMOJIHATh JTAOOPATOPHBIE M TMpaKTHUECKHe pabOThI, COOMIOAATh MpaBHiA IPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KpPUTHYECKH OICHHBATh W HMHTEPIPETHPOBATh WHQPOPMAIMIO OHOJIOTHYESCKOTO
COJICpKaHUs, BKJIFOYAIONIYIO IICEBJOHAYYHbIC 3HAHWS W3 PA3JIMYHBIX HCTOYHUKOB (CpeiCTBa
MaccoBO¥ HMH(OpPMAIK, HAyYHO-TOMYISPHBIC MaTEpHaibl), STUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIIEIOBAaHUI B OMOJIOTUH, MEAUIINHE, OMOTEXHOIOT HH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHHMSI, 00001Iast
OMOJIOTHYECKYI0 HH(OPMAIIUIO M3 HECKOJILKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh TOHATHIHBIN
anmapar OHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHME

No HaumenoBanue KonnuecTBo yacoB DnekTpoHHbIE (IU(PPOBLIE)
n/m pa3aeiioB U TEM Bcero | Konrtpons- | Ilpakr./na6. | oOpa3oBaTesibHbIE PECYPCh
MIPOrpaMMBbI HbIE PaOOTHI paboThI
1 buonorus kak Hayka 2 0,5 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

2 ’KuBbie CHCTEMEBI U UX 1 bu6nmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41c292

3 XUMHUYECKUN COCTaB U 9 1 1 bubmoreka [JOK
CTPOEHHE KIETKH https://m.edsoo.ru/7f41c292

4 JKusHenesarenpbHOCTh 5 bu6mmoreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292

5 PasmHoxeHue n 4 1 bu6nmoreka [IOK
WHIUBHIYyaJIBHOE https://m.edsoo.ru/7t41c292
pa3BUTHE OPraHU3MOB

6 HacnencTBeHHOCTD U 9 1 2 bu6nmoreka [JOK
M3MEHYUBOCTh https://m.edsoo.ru/7f41c292
OpraHU3MOB

7 Cenekuysi OpraHu3MOB. 3 bu6nmoreka [IOK
OcHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH

OBIIEE KOJIMYECTBO 33 2 4.5

YACOB I10 ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA

OBS3ATEJ/IbHBIE YUYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA
buonorus, 10 knacc: 6a3o0Bbiit ypoBens / [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue
/Tlon pen. [Taceunnka B.B., Aknroneproe o0miectso «M3natenbctBo «IIpocBenienne

METO/JUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

baysp O.C. Teoperuueckas 6uomnorus / 3.C. baysp; Coct. u mpum. FO.I1. I'onukosa; Betym. ct. M.O.
baysp. — CII6.: PocTok

buonorus. 10—11 kmaccel. ba3zoBwiif ypoBeHb. [loypounbie paspaboTku.: yded. mocobue ams
obmeoOpasoBart. opranmsanuii / B. B. Ilaceunuk, I'. I'. IlIBenos, T. M. EdumoBa. — 2-¢ u3m., crep.
— Mockaga : IIpocBenienne

buonorus, 10-11 knaccesl/ Auapeea H.JI., O6miecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «HOL]
MHEMO3HWHA»

buonorus, 11 xmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6noB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AknronepHoe o0miectBo «M3narensctBo «lIpocBerenne»

buonorus. buonmormdeckue cuctemsl m mnporeccel, 11 kmacc/ Tepemo A.B., IlerpocoBa P.A.,
OO0mecTBO ¢ orpaHuueHHON OTBeTCcTBeHHOCThIO «M3marenbctBo BJIAJIOC»; OO6mectBo ¢
OTpaHMYEHHOM OTBEeTCTBEHHOCThIO «M3narenbckuii ieHTp BJIAJOC»

JKabnes, B.M. buonorusi / B. M. )Kao6ues, A. A. Criekrop. — Mocksa : U3natensctBo ACT
UYepenunuenko WN.IT. O6yuenue 6uonoruu no oonoBieHHoMy ®I'OC COO: 0coOeHHOCTH U y4eOHO-
MeToaudeckoe oodecneuenue, M.: [Ipocsemnienue

O6mrass 6mosorust (10-11 kmaccer). IloaroroBka k EI'D. KoHTponbHBIE M CcaMOCTOSATEIbHBIC
pabotel. Jlepuep I'.1.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Enunoe conepsxkanue oomiero oopazosanus https://edsoo.ru

Caiit nu3narensctBa «IIpocBemenue» http://www.prosv.ru

®denepalibHbII HHCTUTYT NeAaroruyeckux nusmepenuit http:// wwwfipi.ru

Enunas xomnekuus uudpoBsix 00pazoBarenbHbIX pecypcoB http://school-collection.edu.ru
Poccuiickas anekTponHas mkona https://resh.edu.ru/

Omnnaita-iatrgopma Yuu.py https://uchi.ru/home

[Tpoext «Bcst 6uonorus» http://www.ebio.ru/index-1.html

buonorus. Dnekrponnslii yue6HUK http://biologylib.ru/catalog/

buonorus. Cepliku Ha caldTel o Ouosioruu http://biologylib.ru/catalog/

BuptyanbHas oOpa3oBarenbHas nabopatopus http://www.virtulab.net

BuptyansHbie 1abopatopHble U mpakTHueckue padoTs! https://content.edsoo.ru/lab/subject/6/
Wutepuer ypoxk https://interneturok.ru/

S uny Ha ypok 6uosnoruu http://bio.1september.ru/urok/

CoBpemennbie ypoku Ouonoruu http://biology-online.ru/

HNudopmannonHo-cripaBouHbli pecypc o 6uonoruu http://www.cellbiol.ru/
buonorudeckuii cioBaps oH-naiiH http://www.bioword.narod.ru/

buonornueckwuii katanor http://www.ancientbeasts.ru/

Ounukionenus ¢uops! U hayns http://faunaflora.ru/39/
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