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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpKAHUS YUEOHOTo MpeaMeTa
«buosoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUs, pPE3yJbTaToB OOy4YeHUS W
TpeOOBaHUI K YpPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX
HEeIsIX W NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliupuKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U oOecreueHUH CYHIECTBOBAaHUSA uejoBedeckoro oobmiectBa. CoriacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (DYHKIMHU MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeACTaBiICHUE O LEsiX, 00 oOmiei
CTpaTeruu OOy4YeHHs, BOCIHUTAHMUS U PA3BUTHS OOYYAIONIMXCS CpEACTBAMU
yueOHoro mnpenmera «buosorus», omnpeaenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yjbTaTam
oOydueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS MO0 OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBI YpPOBEHB)
peann30BaH MPUHIUI MPEEMCTBEHHOCTH B HW3YYEHUH OHOJIOrHH, Oiiaromaps
YyeMy B HEH MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUi  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
MPEICTaBICHU O 370pOBOM o0Opa3e XU3HU M OEpeKHBIM OTHOIIEHHUEM K
OKpyXawumen npupogHor cpeae. Ilostromy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE MCIIOJIb30BAHUIO TOTYYECHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMN  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I1eJ1€CO00pa3HOT0 TOBEJICHUS B OKpPYXAIolled NPUPOJHOM Cpene, aHaiu3a
BIIMSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHUE MPUPOJIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHWE BHHUMaHUS K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTIeueHUs YCIOBHM I pEIIeHUs] OJHON M3 aKTyaJlbHBIX
3a/lady IIKOJIBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas Mperoiaract
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHKUE Y OOYUAIOIIMXCS MPEICTaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 00001IaeT 3HaHus O )KHBOUW TpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOM OpPraHU3alMU U SBOJIOLMH, CO3MAET
yCIIOBHSI  NJisi: TIO3HAHUS 3aKOHOB OJKMBOW  MpUPOJIbI, (opMuUpOBaHUS



(YHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3o0macHoro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K KUBOH
IPUPOJE U YETTOBEKY.

bonpmioe  3HadueHwe  OWOJIOTMST  MMEET  Takke JUIA  PEHICHUS
BOCIIUTATEIBHBIX W PAa3BUBAIONIMX 3a7ad CpeAHero oOlero ooOpa3oBaHUs,
colpaM3anuu oOyvaromuxcs. M3ydenune Ouosiornu oOecrneuruBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
UH(GOPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIbTYphl, = CIOCOOCTBYET
UHTErpalid OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSAMU U3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, xumun u Treorpaduu. Ha3BaHHbIe
MOJIOKEHUSI O TpeHa3HAYeHUH ydeOHOro mnpenmera «buosiorus» cocTaBuIH
OCHOBY JUIsl OIpPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEICTaBICHHOTO B IPOrpaMMe 1o OUOJIOTHH.

OTt60p conepskanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphI, OMPEICISAIONUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIIEeH MPUPOIHON cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MeCcTO B 9TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpA U IEHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIOIIUX
ryMaHHM3allu1i OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuasia B Iporpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aIiuu
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4e€OHOTO IMpeameTa
«buonorusy BbeIIENEHBI CIENYIONUE CoAepKaTeabHbie JnHun: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMay,
«Opranu3m kak Owuosiormueckass cuctema», «CucremMa W MHOTooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KUBOW MPHUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOMUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MPUOOPETCHHE YMEHH
UCIIOJIb30BATh TU 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHUH OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTikeHne 1enw u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICIYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPHSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MPaBWIAX, CIyKaIuX
OCHOBOM 11711 JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoJaX HAyYyHOTO TIO3HAHUS, CTPOCHHHM, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHM3AIMU, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHrEe Y 00YUaIONMIUXCS TO3HABATEIIbHBIX, HHTCIUIEKTYATbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B MpOIIECCEe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalmuxcs OOIe KynbTyphl, (QYHKIIMOHATHHOU
IPaMOTHOCTH, pa3BUTHE€ YMEHHH OOBSCHATH W  OIICHUBATH  SIBJICHUS



OKPYKAIOLIEr0o MHpa >KUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIBITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHUEe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPBI, AJ1s POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH TOCJIEICTBUI CBOEH AESATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
poUIaKTHUKH 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMEThI.

Jns  wu3ydeHwss Ouonorud Ha 0a30BOM YpOBHE CpEAHEro OOIIero
oOpazoBanust oTBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponib Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS JKUBOM MpUpOIbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
OmMHCaHWe, HM3MEpEHue, KiacCuPpuKalus, MOJEIUPOBAHUE, CTATHUCTHUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHMe pa3IWYHBIX METOJOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YECHHS OHOJIOTHH.
OTnuuue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OHOCHCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHU3AIMU
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKAaHEBbIM, OPTaHU3MEHHBIH,
NONYJIAIIMOHHO-BUOBOM, HKOCHUCTEMHBI (OMoTeoIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPU3HAKH JKU3HU», «YPOBHU
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: moaenb Mosiekynsl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKHU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B KieTtke. llogaep:kanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpHI OEITKOBOI MOJIEKYJIBI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OeikoB. buonormyeckue
byHKIIUN OETKOB.

depmeHTHl — Ouosormueckue Karamuszatopbl. CrTpoeHume QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crnemupuaHoctb. Kodepmentsl. ButamuHsl.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KATAITH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoNo3a). bruonornyeckue GpyHKITMM yrIeBOI0B.

Jlvmuapl:  Tpurmunepuabl, ¢GochoNUnuabl, CTepouabl. [ uapoduibHO-
ruapodoOHbIe cBOMCTBA. buonormdeckune ¢GyHkuuu nunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB 1 JIMMHUIOB KaK NCTOYHUKOB YHEPTHUH.



Hykneunosesie xucnorel: JIHK wu PHK. Hykneoruasl — MoHOMEpHI
HyKIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmoruss — Hayka o Kierke. Krerounas teopus — MpuUMep
B3aMMOJICUCTBUS HAeH U (PAKTOB B HAyYHOM MO3HAHUU. METONbI M3yYeHHUS
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuoTHYecKas W mpokapuoTuueckas. OcoOeHHOCTH
CTpOoeHHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, dKUBOTHOW H
TPUOHOM KJICTKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qysakmuu. [lnasmatudyeckas MemOpaHa, €€ CBOWMCTBA HW  (PYHKIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30combl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJAPUH, TUIACTUABL. [IporcxXoxkaeHne MUTOXOHIIpPUN W TacTull. Bumsl
wiactua. HemeMOpanHble opraHOMJIBI KJIETKU: pUOOCOMBI, KJICTOUYHBIN LIEHTP,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitaeH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieeHne XWMHYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «lleproanyeckas TadIUIAa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucinotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue 3yKapuoTHUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTEIbHON KIETKH», «CTpoeHue
MPOKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKH», «YTJIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 1. «lM3yueHue KaTaaIUTHYECKOM aKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHHI,
KUBOTHBIX M OAKTEPHH MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErapaTax U ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €MHOTO TpoIecca
MeTtabonu3ma. Poilb 3aKOHOB COXpaHEHHUS BEIISCTB W SHEPTHH B MOHUMAaHUU
MeTaboJIM3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U  rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®otocunTe3. CBeroBass u TemHoBas ¢a3bl (oTocuHTe3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh GoTOCHHTE3a. 3HaueHue (OTOCUHTE3A JIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTke. PaciieruieHre BeUecTB, BBIJACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuuHoro cunrte3a. I'eHetmdeckas wuHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B kieTke. ['eHeTHUEeCKU KO U €ro
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortamnbl TpaHciasiuu. KomupoBanue aMUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeiTHs BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura yenoeka (BUY) — Bo36ynurens CITN da.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupr u cxembl: «Tunel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit 0OMeny», «Xioporiacty, «Potocuntes», «Ctpoerue JJHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeThyecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Permmxkarus JHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y 1BoeHHE JHK 51
TpaHCKpUMIs», «brocuntes 6enka», « CTpoeHue KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii nuki, Wik KM3HEHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAOOp — KapUOTHIIL.
JIMTUIOWHBI U TAaIUIOWIHBIA ~ XpPOMOCOMHBIE  HA0Ophl.  XPOMAaTHJIbI.
[{utonornyeckne OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Iponeccel, mpoucxoasiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKH — aromnTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
OecroJioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE Pa3MHOXKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEIICKLINM.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. [Ipoiieccel, mpoucxoasnme Ha CTaAusIX Menosa.
[ToBenenne xpomocoM B menose. KpoccuHrosep. buonornuecknit cmpicn u
3HAYCHHUE MENO03a.



['ameTorene3 — mpoiiecc 00pa3OBaHMs MOJOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U snyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CIepMaro30ui, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUS SUILEKIETOK W crepMato3ouoB. Omiog0oTBOPEHUE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyssius, opradorenes. [loctamOpruonansHoe pazputue. Turmbl
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DoOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Meriosy, «lIpsamoe u HenpsiMoe pa3BuTue», «['aMeToreHes3 y MIIEKOIUTAIOIIUX
U 4eJoBeKa», «OCHOBHBIE CTAJIUM OHTOT€HE3AY.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKAX KOpeUKa JyKa», MarHUTHAsi MOJEIb-alIuIMKalus «JlejneHne KIeTKkmy,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHast padora No 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pasButus TreHEeTUKH. Ponb
IIUTOJIOTUM W IMOPHUOJIOTMM B CTAHOBJIECHUW Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX ~ Y4YEHBIX B  pa3BUTUE TEHETUKU. MeToAbl  T€HETUKHU
(TUOpPUIOJIOTUYECKUNM,  LUTOTCHETHUYECKHM,  MOJIEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTHOpUAHOE CKpENIMBaHUE. 3aKOH €IWHOO0O0pa3us THOpUI0B
NepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAHMS. 3aKOH paCILICIICHUS
pu3HaKoB. ' unoresa yuctorsl ramer. [1oHOE ¥ HEMOJIHOEe TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
npu3HakoB. [[uToreHeTHYeckre OCHOBBI ~JUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHe KapTHhl.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBanue
[IPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Bups U3MEHUYUBOCTH: HEHACJIEACTBEHHAsI u
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualioHHBIH psx H
BapualnMoHHasi KkpuBas. Hopma peakuum npuszHaka. KojaumyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKU W UX HOpMa peakiuu. CBOMCTBA MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

Hacnencreennas, uiau reHOTHNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanMoHHas u3MeHYUMBOCTh. Kraccudukanuss MyTaiui:
F€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MYyTalUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTMUECKHX PSJIOB B HACIEICTBEHHOM
m3MmeHunBocty H. M. BaBumoga.

BuesinepHas HacIeCTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka 4yenoBeka. Kapuortun udenoBexka. OCHOBHBIE METO/bI T€HETUKHU
YEeJIOBEKA: TE€HEAIOTUYECKUH, OJIM3HEIIOBBIH, UTOT€HETUYECKU,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HM, OOJIC3HN C HACJIEICTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe U TEeHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBEI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4ecKkux Oose3Hel. Meanko-reHeTHUeCKoe KOHCYJIbTUPOBaHUE. 3HAUECHUE
MEIUIUHCKOM TE€HETHUKH B TMPEJOTBPAIICHUM U JICUCHHUH T€HETUYECKHUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpCIIMBAaHHE U €ro
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpuagHoe  CKperIrMBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmMoAenCcTBUE aJUIENbHBIX TIE€HOBY», «l €HeTudecKkue KapTbl PACTECHUH,
KUBOTHBIX U YeJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CLEIUICHHOTO C moJiom», «KapuoTumbl yenoBeka W KUBOTHBIX», «BUAbI
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHINBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpyIm KpoBu», « MyTalluOHHAS N3MEHIUBOCTHY.

O6opynoBanue: MoJeIu-anIuiMKanuu «MOHOTHOPUTHOE CKpEIIMBAHUEY,
«Henonmunoe nomuHupoBanue», «JuruOpuaHoe ckpenumBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN U MuKponpemnapat «Jpo3zoduna» (Hopma, MyTaruu
(bOopMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox mMOCeBHOM.

JlaGopaTopHble U NpaKkTUHYeCKUue padoThI:

Jlabopatopnas pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
M3MEHYUBOCTH, IOCTPOEHUE BAPUAIITMOHHOTO PSiJIa U BAPUALIMOHHOW KPUBOWY.

JlabopaTtopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHKpOIIpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apokKACHUE CEIEKINNA U JOMECTUKALUSL.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS W MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTEHUHN U KUBOTHBIX. OIIEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YUCTHIX JUHUH.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnass rubpuguzanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 u
NOJIyYEHHUE MOJUILIONAOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHwsix opraHuszmoB. Kierounas
uHxkeHepus. Knetounele KyJnbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKECHHE
pactennii. KIilOoHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpobiembl. MO — reHeTudecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUST U MHOro0Opa3us
KyJIbTypHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. @. UsanoBay, «Ilomumiouaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUIKEHHS CEJEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJEAYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTPEEICHUIO, HAJTUYhe MOTHUBAIIMU K OOYYECHHIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYarOIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, TMPUCYIIMMHU CHUCTEME OHOJOTUYECKOrOo OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAIOTCA
B €JUHCTBE y4eOHOM M BOCIMTATEIILHON JESITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU, IPUHATHIMHU B OOIIIECTBE MPaBUJIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHs, PA3BUTHSI BHYTPEHHEW IMO3HUIUU JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY M MPABOMNOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHUIO0, B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4yeOHOro mnpeameTa «bUOTOTHS
JOJDKHBI ~ OTpakaThb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHON BHYTPEHHEH TO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIBHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WIMKA  OOYydYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBAa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JTIOACH C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropnoctu 3a cBOM Kpail, cBOO PoauHy, CBOW f3BIK U KYJBTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 M NaMITHUKAM
IPUPOJIbI, JOCTHKEHUsAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEU CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOUas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3anus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TMTaHWE, COOJIOJEHWE THUTHEHWYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHA W OTAbIXa, pEryJspHas Quandeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYaIUsAX, YTPOXKAIOIIMX 3J0POBBI0 U JKU3HU
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUCK
(ymoTpeOmneHus ajKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTUBHOW JESATEIILHOCTH TEXHOJOTHMUYECKONW M COIMaTbHOU
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO I€ATEILHOCTD;

UHTEpeC K pa3nuuHbiM cdepam TpodeCcCHOHATBHOW CSTEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodeccuu i pean30BbIBATh
COOCTBEHHBIC KMU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHHE YPOBHS JKOJOTHUYECKON KyJIbTyphl: TPUOOPETCHHE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOPETAEMBbIE TMPU H3YYCHUH OWOJIOTHUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PAaBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOEC HETNPHUATHE JCHCTBHM, NPHHOCAIINX Bped OKpPYKAIOIICH
IPUPOIAHON CpeJie, YMEHHE TPOTHO3UPOBATh HEOIArONMpPUATHBIE SKOJIOTUUECKHE
TIOCTICICTBHS MIPEATPUHIMACMBIX JIEHCTBUI M MPEIOTBPAIIATH UX;

HAJIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHHS, JKOJIOTHYEeCKON
KYJIbTYpPbI, OIBITa JEATEIHHOCTH JKOJOTUYCCKOW HAINPaBICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIIMATBLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTUIO B MPAKTUYCCKOW  JIEATEIHHOCTH
9KOJIOTHYECKOM HAINPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOH MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPHl KaK CPEICTBa
B3aNMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crnenu(PUKu OWOJIOTUM KaK HayKH, OCO3HAHHA e€ poiil B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IEJIOCTHOTO
NPEJCTABICHUS 00 OKPYXKAIOIEeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOIIlecTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJemM
COXPaHEHUS TIPUPOJTHOTO PABHOBECHS;

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH IS COBPEMEHHOW ITMBHIIN3AIINN:
o0ecrieueHrsT HOBOTO YPOBHS Pa3BUTHUS MEIHUIIMHBI, CO3IaHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BHIXOJa U3 TJI00ATBHBIX SKOJIOTHUECKHUX MTPOOIeM
u oOecrieyeHHsl Tiepexoja K YCTOMYHMBOMY Pa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BaHUIO TIPHPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B IIOJIYYCHHH OWOJOTHYECKMX 3HAHUW B IEISX
MOBBIIICHUST OOIIEH KyJIBTYphl, €CTCCTBEHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MUPa M MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBLHO HCIOIb30BaTh OMOJIOTMUECKUE 3HAHUS TS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

OCO3HaHMWE [IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHApHBIE  (MEXKIIpPEAMETHBIE)  OOIIeHAYYHBIC
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHBbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYJIATUBHBIE), 00€CIeUHBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH M COLMAIBLHON KOMITETEHIIUU
00ydJarommxcsi, CIHOCOOHOCTh OOYYaIOIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 00O0OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIIEIATh WX XapakTEpHbIC MPHU3HAKH,
yCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBasi MapaMeTphl U KPUTEPUU HX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATENBHOCTU C TOCTABICHHBIMU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXKACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTAaBJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOIHATH pabOTy B  YCJIOBHSX pPEAIbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJaJeTh  HaBBIKAMH  Y4€OHO-HCCIENOBATENbCKOW W TPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pelieHuss MpoOsieM, CIOCOOHOCThIO |
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YYEOHBIX
CUTYaIUSAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUI  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M WM aKTYyaJlM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TIOYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH W3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yYMETbh MEPEHOCUTh 3HAHUS B IMO3HABATEIHHYIO M MPAKTUYCCKYIO 00IacTh
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCA B PANTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(MOPMAIUIO PA3IMYHBIX BHIOB M (OPM TIPEICTABICHHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCThH M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJbH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpEICTaBICHUS
ouosiornyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallUM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJOre WM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbl
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CPEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMaHJAHOW U
UHAUBUIYaIbHOM  pabOThl TpU  pEHIEHUU OHOJIOTMYECKOW  MpoOJIeMBl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpPUHUMATh 1M COBMECTHOW JESATENbHOCTH, OPraHU30BBIBATH M
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJAEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEJCHWE B PAa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHUM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYIIECTBIIATh  IO3HABATEIbHYI)  JI€SITEIBbHOCT,
BBISIBJISITE TPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3a7adydl B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  y4yeOHOro TpeaMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIHPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHMM, MOCTOSHHO IOBBINIATH CBOM 0Opa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM U MBICIMTEIBHBIX MPOILIECCOB, UX PE3yJbTaTOB U
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PedICKCUU JIJIs OIICHKH CUTYallluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3HMIIUHU APYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Oumojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre sl  y4eOHOro mpeameTa
«buonorusy HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO,
UHTEPNpPETallid ¥ TMpeoOpa3OBaHUIO 3HAHUM, BHJABI JEATEIBHOCTH IIO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe€ B PEAIbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
ouonorueii. B mporpamme mpeaMeTHbIE Pe3yNbTaThl MPEICTABICHBI 1O TOAaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Tipenmera «buosorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 33]1a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyn3m (0OMEH BEHIECTB W MpeBpalicHue
SHEPruu), TroMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BEIECHUE (penipoyKius), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE Wu31aratb OWUOJOTMYECKHE TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJSIpHOW Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (o 1ieHTpax MHOTO0Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

yMEHUE BJIa/IeTh METOJJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUHN: HAOJI0/ICHUE
Y OTIIMCAHHE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHU, OpraHu3alus U MpOBEICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
pEe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHSITHHI, TEOPUM U 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATH CYIIECTBEHHbBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHUoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILICHUS YHEPTUHU B KIIETKE, (DOTOCHHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecCKOro OOMEeHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKECHUS, HWHIMBUAYAJIBHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYYCHHbIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJIEHUH, ISl IPUHATHS MIPAKTUYECKUX PEUICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 310POBbS
OKPYXAIOIUX JIOJIeH, COOJIOJIEHU HOPM TIPaMOTHOTO T[IOBEJEHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHuE HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHKEHUNW COBPEMEHHON OMOJOTMHU M OMOTEXHOJOTHUH JJIs PallMOHAIBHOTO
PUPOJIONIOIB30BAHUS;

YMEHHUE pellaTh >3JIEMEHTapHbIE TE€HETUYECKUE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHu3MoOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3MYHBIX HUCTOYHUKOB (CpeJCTBa MaccoBOMl uMHGOpMAIMKM, HAy4IHO-
NONYJIIPHbIE MaTEpHaJIbl), STUUECKHE aCHEKThl COBPEMEHHBIX HCCIIEI0BaHUN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmast OuoNorMYecKyr0 HWH(MOpMAIUMI0O U3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OHOJIOTHH.



11 KITACC

IpakTuyeckue
padoThI

0.5

2.5



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

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KouunyecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I MporpaMmMabl padoThbI padoThbI
bubmuoreka [JOK
1 bronorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble cUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUH COCTAB U 8 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTh 6 bubmuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PasmHoxeHue u
5 N 5 1 bubmuoreka [JOK
AMBAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 M3MEHYUBOCTh 8 1.5 bubmotera [JOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnunoreka [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
SSEPBHOE BpeMA 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunuecTBO 4acoB
DJIEeKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bceero U3YYeHU s oOpa3oBaTeJibHbIE
/ padoThI padoThI
pecypchl
n
bubmuorexa [JOK
https://m.edso0.ru/863e612
1 buonorus B cucreme 1 >
HayK Https://m.edsoo.ru/863e632
a
MeToabl TO3HAHMS
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nuorexa [IOK
1 «cnonb3oBanue
2 1 0.5 https://m.eds00.ru/863e612
Pa3IUYHBIX METO/OB MPHU "
A3y4YECHUU B
OMOJIOTHYECKUX
00BEKTOBY
bu6anoreka LIOK
buonoruueckue cCucTeMsI,
3 1 https://m.eds00.ru/863e656
MIPOIIECCHI U UX U3YyUYCHUE 4
4 XUMHYECKUH COCTaB L bubanoreka LJOK

KieTkn. Boma n

https://m.edso00.ru/863e674



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

MHHCPAJIBHBIC COJIN

€

beaku. CoctaB u

but6mmoreka [IOK

5 https://m.edso00.ru/863e6b7
CTpOeHHE OEIKOB 5
depMeHThl —
OHOJIOTHYECKHUE
KaTaanu3aTophl.
JlaboparopHas pabota Ne bubnmnoreka [HOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTaJINTHYECKOM 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl
WJTU KaTajiasbl)»
bubmnoreka IIOK
7 Vriaesoasl. JInnuasl https://m.eds00.ru/863e687
0
HyxknenHoBbIe KHCIOTHI. bubmmorexa HOK
8 https://m.eds00.ru/863e6d5
ATD
c
Ucropus u meToib bu6nuorexa [IOK
9 W3Y4YEHHUS KIIETKU. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
10 Knerka kak 1emoctHas
JKUBas CHCTEMa
Crpoenue bu6muoreka [JOK
11 AyKapuOTHYECKON 0.5 https://m.eds00.ru/863e6ff0

kietku. JlabopaTopHas

https://m.eds00.ru/863e716



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

pabota Ne 2 «M3yuenue
CTPOEHUS KIETOK
pacTeHuii, )KUBOTHBIX,
rpu0oB 1 OaKTepuit 1Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpernapaTax 1 ux
OTIMCaHHE»

[}

OOMeH BEIIECTB U

bubmuorexa [JOK

12 https://m.edso0.ru/863e766
MeTa0O0JIN3M c
bubmuorexa [JOK
doTtocunTes.
13 https://m.edso0.ru/863e7c9
XeMocHuHTE3 8
bubmuorexa [JOK
14 i1 00
IHEPIeTHICCKHi OOMEH https://m.edsoo0.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJIETKH. J{elleHne KIeTKH.
Murto3. JlabopaTopHas
paborta Ne 3 bubnmnoreka [JOK
15 «HaoOmronenne Mutosa B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIllKa JTyKa Ha
TOTOBBIX
MUKpOTIpernaparax»
16 buocunTes Oenka. but6mmorexa [IOK

Peaknus MaTpuU4IHOI O

https://m.eds00.ru/863e796



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

CHHTE3A e
but6mmoreka [IOK
Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oeika o
but6mmoreka [IOK
Hexnero e do
18 JeTOUHbIE POpMbI https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmuorexa [JOK
https://m.edsoo.ru/863e81b
19 DopMBI pa3MHOKCHUS 6
OpTaHisMoB https://m.edso0.ru/863e831
e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
ITIOJIOBBIX KJICTOK.
Or10/10TBOpPEHHE.
bu6nuorexa [IOK
JlabopaTtopHas pabota Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «3y4eHue CTpoeHHs 6
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOTpernaparax»»
bu6nuorexa [IOK
NupuBunyansHOE
22 https://m.edso0.ru/863e843
paSBI/ITI/Ie OpFaHI/ISMOB 6
93 I'eneTnka — Hayka o bubnuotexa [JOK

HaCJICACTBCHHOCTH U

https://m.eds00.ru/863e862



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

U3MCHYUBOCTHU

3aKOHOMEPHOCTH
HacJIe/I0BaHus but6mmoreka [IOK
24 IIPU3HAKOB. https://m.eds00.ru/863e887
MouorubpuaHoe 8
CKpEIlMBaHUE
UTHOpHUIHOE
f[ermII/)IBaHHe. 3akoH bubmorexa LOK
25 https://m.edso00.ru/863e89a
HE3aBHUCHUMOTI'0 4
HACJICIOBaHUS MPU3HAKOB
CuenienHoe
HacJICI0BaHUC
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yuenue bubnmnorexka HOK
26 | pe3ynbTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPUAHOTO U 0
TUTUOPUTHOTO
CKpEIIUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MUKpOTIperiapaTax
I'enetunka momna.
HacrtesoBane bu6nuorexa [IOK
27 https://m.edso00.ru/863e8c6
MIPU3HAKOB, CIICTUICHHBIX 0
C TI0JIOM
28 H3MeHYHNBOCTE. 05 bubnunorexa LIOK

Henacnencrsennas

https://m.edso0.ru/863e8efe



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

M3MEHYHUBOCTb.
JlaboparopHas pabota Ne
6. U3yuenue
MOIU(PUKAITIOHHOM
U3MEHYUBOCTH,
MIOCTPOCHHE
BapHUALlMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennas
W3MCHYHUBOCT.
29 JlaboparopHas pabota Ne 05 bubnmnoreka [HOK
7. «AHanu3 MyTauun y ' https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bubmnoreka IIOK
30 I'eneTuka yenoBeka https://m.eds00.ru/863e8d7
8
PesepBHbIii yPOK.
O06o06menue Mo TeMe
31 «HacnencTBeHHOCTD U
HU3MEHYUBOCTh
OpPTaHHU3MOB»
Cenexuus Kak HayKa 1 bubmorexa LIOK
32 https://m.eds00.ru/863e921
mpoiecc 4
33 MeToabl U JOCTHKEHUS bubnunorexa LIOK

CEJIEKIIUU PACTEHHI 1

https://m.edso0.ru/863e921



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

YKUBOTHBIX 4
but6mmoreka [IOK
BuorexHonorusa xak
34 1 https://m.edso0.ru/863e933
OTpaciib MPOU3BOJICTBA 6
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOITPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






