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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl M0 OMOJOTUU TEOPETUYECKYIO OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpIKAHUS Y4EOHOTo MpeaMeTa
«buosoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUsl, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YPOBHIO TOJTOTOBKHM BBIMTYCKHHKOB, TOJIOXKEHHUS 00 OOIIMX
HeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliMpUKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U oOecrieueHUH CYHIECTBOBAaHUSA ueloBedeckoro oodmectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENIeHbl OCHOBHbIE (YHKIIMHM MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosnoruu Ja€T mNpeAcTaBiICHUE O LesiX, o0 oOrmiei
CTpaTeruu OOYy4YEeHUs, BOCIUTAHUS W PA3BUTHUSI OOYHAIONIMXCS CPEJICTBAMHU
yueOHoro mnpenmera «buonorus», ompenenser oO0s3aTeNbHOE IIPEIMETHOE
collepKaHUE, €ro CTPYKTypy, paclpeielieHue To0 pas3feiaM U TeMawm,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€HM,  JIOTMKHU
00pa3oBaTeNbLHOTO MPOLIecca, BO3PACTHBIX 0COOEHHOCTEN 00y4aronIXcsl.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHWHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
NEeSATETbHOCTH/YUEOHBIX JIEUCTBHM OOYYAIONMIUXCS 10 OCBOCHHMIO COJEPIKAHMS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHH OHMOJIOTUM, Ojaromaps
yeMy B HEH NPOCMaTpUBAETCAd HAMPABIEHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPUEHTAlMA  JIMYHOCTHU,  DKOJOTUYECKOTO  MBIIUICHHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupoaHor cpeae. Ilosromy Hapsgy ¢ U3ydeHUEM
00IIIeOMOIOTUYECKUX TEOPH, a TaKKe 3HAHUW O CTPOEHUHU KUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme Mo OWMOJIOTHU yAEJIEHO BHHUMAHHUE HCIIOJIb30BAHUIO TOJYYCHHBIX
3HAHWI B TIOBCETHEBHOM JKU3HU JIJISl PEIICHUSI PUKIIATHBIX 3a/1a4, B TOM YHUCIIE:
MpOPMIAKTAKA  HACIEJCTBEHHBIX  3a00JIeBaHUI  YEJOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOTHOM Cpene, aHaiam3a
BIIUSTHUS XO3SHMCTBEHHON JCSATEIHHOCTU YEJIOBEKA HA COCTOSHUE MPUPOIHBIX H
HUCKYCCTBEHHBIX  JKOCHCTEM. YCHWJICHHE BHHUMAaHUS K  MPUKIAJTHON
HampaBJIeHHOCTH  ydeOHOoro  mpeamera  «buomorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH I PEIICHUs] OJHON M3 aKTyaJIbHBIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas Mperoiaract
dbopmupoBaHre y 00yJarONTUXCS CIIOCOOHOCTH aAanTHPOBATHCS K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHMs 3aHUMAET Ba)XKHOE
Mecto. OHa obecnieunBaeT GOpMUPOBAHKUE Y OOYYAIOIIMUXCS MPEACTaBICHUNA O
HAy4YHOW KapTHHE MHpa, paciiupsieT U 00001aeT 3HaHUs O KUBOI npupoe, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHU3AIlMU U DBOJIOIHNH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWUS 3aKOHOB JKMBOW  MpUPOIBI, (opMupoBaHUS



(GyHKIIMOHATBLHON TPaMOTHOCTH, HABBIKOB 3JI0pPOBOT0 M 0Oe30macHOro oopasza
KU3HHU, DKOJIOTHYECKOTO MBIIIJIEHUS, IIEHHOCTHOIO OTHOIIEHUS K >KUBOM
IIPUPOJIC U YETIOBEKY.

Bonbiioe  3HayeHue  OuoyorMs  MMEET  TaKke  JUIS  peIIeHUs
BOCIIUTATENIPHBIX W Pa3BUBAIOIIMX 3a7a4 CPEJHEro oOIIero ooOpa3oBaHUs,
corpanu3anuu oOydaromuxcsa. M3ydenne OHMOIOTHH 0OOECIeUHBAET YCIOBUS
TUISt dbopmupoBaHUs MHTEJUICKTYaIbHBIX, KOMMYHHUKAITMOHHBIX u
WH(QOPMAIIMOHHBIX ~ HABBIKOB, ACTETUYECKOM  KYJIbTYpHI, CIIOCOOCTBYET
UHTETpaIuyi OUOJOTUYECKUX 3HAHUHN C MPECTABICHUSIMH U3 JIPYTUX YUEOHBIX
IpeaMEeTOB, B YaCTHOCTH, (U3MKU, XUMUHM U Teorpadun. HazBaHHbIC
MOJIOKEHUSI O TpeAHA3HAYeHUH Yy4dyeOHOro mpeaMera «bHOJoTHs» COCTaBHIIM
OCHOBY JUIsl OTPENCICHHUS MOAXOJ0B K OTOOPY U CTPYKTYpPUPOBAHUIO €TO
coJiepKaHusl, MPEJICTABIEHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromnifecs: AOJKHbI OCBOUTH 3HAHUS M YMEHHS, 3HAUUMbBIC JJIS
dbopmupoBaHus O0OIEH KyJIbTYphl, OMPEICISAIONUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIIEeH MPUPOIHOM cpelie, BOCTPeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NesarenbHOoCTH. Ocob0e MeCcTo B 3TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJIEp)KaHUSA, KOTOpbIE CIYXKaT OCHOBOM ISt
dbopMHUpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTeCTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHU3aIuy OMOJIOTHIECKOT0 00pa3oBaHusI.

CtpykTypupOBaHUE COJEpX aHUs y4eOHOTO Marepuana B IporpamMme Mo
OMOJIOTUM OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4e€OHOTO MpeameTa
«buonorusy BbIIENEHBI CIEIYIONIUE COAepkKaTeIbHbIe TUHUU: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3ydenus: yuebnoro npeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOMUMHKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHW3allMd >KUBBIX CHCTEM pa3HOTO paHra W TNPUOOPETEHHE YMEHHA
WCIIOJIh30BaTh 3THU 3HAHUS ISl TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne 1ienw u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOININX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHHI O OMOJOTHYECKUX TEOPUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3axX, TMpaBWIaX, CIyXKallux
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHM3AIMHU, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHY;

dbopMupoBaHre Y 00YUaAIONMUXCSl TO3HABATEIIbHBIX, HHTEIUIEKTYATbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOIIECCE aHAIN3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTaHOBJICHHE Yy OOydYaromuxcsi oOmeld KyJnbTypbl, (YHKIHMOHAIHLHOU
IPaMOTHOCTH, pa3BUTHEC YMEHHH OOBSCHATHP W  OIICHUBATH  SIBJICHUS



OKpY>KalolllET0 MHpa JKUBOM MPUPOALI HA OCHOBAHWM 3HAHUW W OIbITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHUe y OOYYalOIIMXCS YMEHHMM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUUA B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOoaeHus
ATUYECKUX HOPM IIPU NMPOBEJICHUU OMOJOTUYECKUX UCCIIEeI0BAHUIT;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH MOCJIEICTBUI CBOEH AEATEIBHOCTH 10 OTHOUIEHUIO K OKPYXKAOIIEH
cpene, COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
npoUIaKTHKU 3a00JIeBaHU.

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

Jns wu3ydeHuss Ouonorud Ha 0a30BOM YPOBHE CpPEIHET0 OOIIero
oOpazoBanust otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS JKUBOM MpUpoIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
omnucaHWe, HW3MEpeHue, Kiaccuukaius, MOJEIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @.
Kpuxk.

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

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YeHHUS OWOJIOTHH.
OTnuume KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OMocHCTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUHBIA, TKaHEBBIM, OPTraHU3MCHHBIM,
MOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTEOIICHOTHYCCKHIA ),
ouocdepHsbIit.

JemoHcTpanuu:

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

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kietke. [logaep:kanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHl — MOHOMEPHI OCJIKOB.
He3aMenumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpPBHI OEITKOBOI MOJICKYJIBI (MIEpBUYHAS, BTOPUYHAS, TPETUIHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormdeckue
(GyHKIMH OEIKOB.

depmeHTHl — Ouosormueckue Karamuzatopbl. CtpoeHume QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crnemupuaaoctb. Kodepmentsl. ButamuHsl.
Otnuuaust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a u  JAe30KCUprO03a),
aucaxapuipl (caxaposa, JIaKT03a) W MoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJUTI0NI03a). bronornyeckue pyHKITMM yrIeBOIOB.

Jlununel: Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapoduibHO-
runpodoOHble cBoiicTBa. buomornyeckue Qynkuuu munuaoB. CpaBHeHUE
YIJIEBOJIOB, OEJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.



Hykneunoswsie xucnotel: JIHK u PHK. Hykineoruasl — MoHOMEpHI
HyKk1ernHOBbIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumuu
PHK. Buast PHK. AT®: ctpoenue u yHKIUH.

Huronoruss — Hayka o Kierke. Krerounas Tteopus — MpuMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM MO3HAHWUU. METONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, mosiekynbl JIHK kak reHernueckuil anmapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIeTOK: 3yKapuOTHYecKas W Mpokapuoruuyeckas. OcobeHHOCTH
CTpoeHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, KUBOTHOM H
IrpUOHON KJIETKHU.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJTMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnwm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIIETKH:
MUTOXOHJAPUH, TUIACTUABL. [IporcXokaeHne MUTOXOHIPUN W TIacTUl. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHbIil IeHTp KieTku. CTpoeHue spa: sijaepHas 000104Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneitnen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Juarpammel:  «Pacripenenene XMMHYECKUMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «lleproguyeckas TadIUIIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MoOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
6enkay, «Ctpoenue dhepmenta», «Hyknennosrsie kucinotel. JJHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »>yKapuoTHUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KiIeTKn», «CTpoeHue
MPOKAPUOTUYECKON  KJIeTKn», «CTpoeHue sapa KIETKW», «YTIIEBOABDY,
«JInmmaeny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOPY/IOBaHHE IJIsi MPOBEICHHUS
HaOMIOACHUHN, W3MEPEHUI, DKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlabopatopuast padora Ne 1. «M3yueHue KaTaauTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl UK KaTalasbl).

Jlabopatopuass pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHHIA,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM MeTab0I3M. ACCUMUIISIHS (TIJIACTHYECKUN OOMEH)
U JTUCCUMUJIISIUS (SHEPTETUYECKU 0OMEH) — JIBE€ CTOPOHBI €UHOTO TpoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIICCTB W DHEPTHH B TTOHUMAHUU
MeTaboIr3Ma.

Tuner oOmena BemecTB: aBTOTPOHBIM u TeTepoTpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®dortocunte3. CBeroBas M TeMmHOBas (a3bl (QorocuHre3a. Peaknuun
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3a IS
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUMN.

XeMocuHTe3. XEMOCHHTE3UpYIolre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero BuAbl. KUCIOPOAHOE OKHUCIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakunm wmatpuyHoro cuHre3a. I'eHermdeckas wHbopmanms u JIHK.
Peanuzanus renernueckoi mHpopmanuu B KieTke. ['eHETHYECKUH KO U €ro
cBorictBa. TpaHckpuniusi — MarpuuHblii cuHte3 PHK. Tpancnsuums -—
OouocunTe3 Oenka. Ortamnbl TpaHciasiuu. KomupoBanue aMUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexknerounsie ¢hopmbl xu3HU — BUpPYChI. MicTopust oTKphITHS BUpYcOoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >KMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura yenosexa (BUY) — Bo36ynurens CITIN da.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumups3es.

Taomuer 1 cxembl: «Tunbsl nutanusy, «Meradonuzmy», «MUTOXOHIPHUSY,
«JHepreTuyeckuit oOMeHy», «Xioporiact», «Potocuntesy, «Ctpoenne JJTHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHyecKuii
kom», «Bupyce», «bakrepuodarn», «CtpoeHre u >KU3HEHHBIA ITUKI BHpyca
CII1/a, 6axtepuodara», «Permmxkarus JHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIs», «brocuntes 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii nuK, WK KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permmukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIONHBIA W TAaIUIOWIHBIA ~ XPOMOCOMHBICE  HAOOphl.  XPOMAaTHJIbI.
[{utonornyeckue OCHOBBI Pa3MHOXKEHUS W HWHJIMBUAYAIBHOTO Pa3BUTHUS
OPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Iponecchl, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO34.

[Iporpammupyemast rubesb KJISTKU — arorTo3.

@dopMbl  pa3MHOXKEHHS OpPraHU3MOB: Oecrojioe © TMoJoBoe. Bumsl
OecroJioro  pa3MHOKEHHS:  JIeJICHHE HaJABOE, TIMOYKOBAaHHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  PA3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAYCHUE JUISl CEJICKIINM.

[TonoBoe pazMHOMXKEHUE, €r0 OTINYUS OT OECIIOJIOTO.

Meiio3. Cranuu meiio3a. Ilpouecchl, npoucxoasimue Ha CTaausx Meiiosa.
IloBenenue xpomocoM B Menose. KpoccuHrosep. bronornueckuit cmsbICi U
3HA4YEHUE MENo3a.



["ameTorene3 — mpoiiecc 00pa3oBaHUsI MOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMyHUuKH. OOpa3zoBaHuE U Pa3BUTHE TOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SHUIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro3ouaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHSI Y TO3BOHOUYHBIX KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaktepuit», «CTpPOCHHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permukanus JJHK», «Muto3y,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBaHue:  MHUKPOCKOI,  MHKporpenaparsl  «CrepmMaTo30H bl
MJIEKOIIUTAIOWIEro», «JSlilekiieTka Miekonuraromero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAasE MOJAENb-anIuIMKaus «JleneHue KIeTKkny,
moaens JIHK, mozxens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

JlaGoparopHas pa6ora Ne 3. «HabmroneHue MuTo3a B KJIETKaX KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOSHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaunm reHetuku. lMcropus pasButus reHeTukud. Ponb
IIUTOJIOTUM W 3MOPHUOJIOTMM B CTAHOBJICHUW T'e€HETHKU. Bkiam poccuiickux u
3apyOCKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToAbl  T€HETHKHU
(TUOpPUIOJIOTUYECKUNM,  IUTOTCHETHYECKHUM,  MOJIEKYJISIPHO-TEHETUYCCKUN).
OcCHOBHbBIE TEHETUYECKHE TOHATHUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHbIE [
Mennenem. MoHOTHOPHUIHOE CKpEIIMBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB
MepBoro mnokojeHus. [IpaBwio JOMHUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynctorsl ramerT. [10aHOE M HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
npu3HakoB. [[uToreHeTHYECKWE OCHOBBI JTUTHOPUIHOTO  CKpPEIIUBAaHMUS.
AHanuzupytouiee CKpELIMBaHUE. Hcnons3oBanue AHAUTU3UPYIOLIETO
CKpENIUBAHUS VISl ONIPEACIICHUSI TEHOTHUIIA OCOOH.

CuerienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mno
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTMUECKME KapThl.

I'eneruka nona. XpoMOCOMHOE OMNpeEIeHUE Mojaa. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBIL. ['OMOraMeTHble W TeTeporameTHble OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.



N3meHunBoCcTh.  BHIBl ~ M3MEHYMBOCTH: HEHACIIC/ICTBEHHAs] U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psn U
BapualMoHHass kKpuBas. Hopma peakuunm npusHaka. KomuuecTBeHHblE H
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
U3MEHYMBOCTHU.

HacneacTBenHnasi, wiivd reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHAaTHBHAS
U3MEHYMBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluii:
TE€HHBIE, XPOMOCOMHBIEC, T€HOMHbIE. YacTorTa ¥ NOpPUYUHBI MYTalHil.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIEICTBEHHOMN
u3MeHunBoctu H. 1. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKHU
YeJoBeKa: re€HEaJOTUYECKUN, OJIM3HEIOBBIN, UTOT€HETUYECKUH,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HM, OOJIC3HN C HACJIEICTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe M TEeHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTUKN U JICYCHUS
reHeTH4eckux Oone3Hel. Meanmko-reHeTHUeCKoe KOHCYJIbTUPOBAHHUE. 3HAUCHUE
MEIULIUHCKOM TE€HETHUKH B TMPEAOTBPAICHUM U JICUEHHUH T'€HETUYECKHUX
3a00s1€BaHUH YeIIOBEKa.

JlemoHcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE H  €T0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpuagHoe  CKpenIrMBaHuE,
«lluTonmornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpeHIMBaHUS», «Meito3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pacTEHUH,
KUBOTHBIX U 4eJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HaCIIEOBaHMUs,
CUCIUIEHHOrO0 ¢ Tmojom», «KapuoTumnbl 4YenoBeka M JKUBOTHBIX», «Buisl
U3MEHYMBOCTHY, «MoaudukannonHas n3MEHUYNBOCThY, «HacienoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanue», «JluruOpuaHoe ckperniuBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOIN M MuKpomnpemapaT «Jlpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUTLEB M OKPACKH TeJia), repbapuii «I 0pox MOCEeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKUEe PadoThI:

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

Jlabopatopnass pabora Ne 6. «U3ydenme wmomuduKamOHHON
W3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOIN.

JIaGopartopHas pabota Ne 7. « AHanu3 Mytauuii y 1po30(uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHne W aHAINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus Kak HayKa U IMPOLECC. 3apOKICHUE CEIEKIUU U TOMECTHKALIMS.
Yyenne H. M. BaBunoBa 0 IeHTpax MNPOUCXOKIACHUS U MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
nopoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTECHUMN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIyYEHHUE TMOJUILTOUAOB. JlOCTHKEHUSI CEJIEKUMU PACTEHHM, JKHUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJICTBA. ['eHHas MHXKEHepus. DTambl
co3nanusi pekomOunantHon JIHK u Tpancrennsix opranusmon. Kiierounas
uHxeHepus. Kierounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KilOoHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHyeckue mpobiembl. MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rudpunuzaims», «PaboTel akamemMuka
M. ®. lBanoBay, «Ilomummonaus», «O0bEKTH OMOTEXHOJIOTHNY, «KIIeTouHbIe
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKOX03iCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUIKEHHS CEJEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHIBITATENILHBIN  yY4acTOK, B TEIUIMYHOE XO35SHUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA 170107 HAay4YHOI'O LIEHTPA)».



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA IIPOTPAMMBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI OOYyYalolIMMHCS MpOrpaMM CpeaHero oOiero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType ITUYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus
BBIJICJICHBI  CJIEAYIOIIME  COCTAaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPE/IEICHUI0, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUN TUYHOCTU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA Ppa3BUTHUA
OMOJIOTUYECKOTO  3HAHUS, TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroUuXcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUA MpeameTa «BHOOTHs» JOCTUTatoTCs
B €IMHCTBE Yy4yeOHOW M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEJACHUS M  CIOCOOCTBYIOT  MpolleccaM  CaMOTIO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3ULIMKM JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY U MPABOMNOPSIKY, YEJIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBa)XEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HaCI€IUI0 W TpagulusM MHOTOHAlIMOHAIILHOTO  Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIPOIECCE
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIUM  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBAa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENbHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OINPEAENATh COOCTBEHHYIO IO3WMLHUIO [0 OTHOLIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;



YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOCH C pa3HbIMU YOKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTAMHU
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 COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH NEPEN
Ponunoiu, ropmoctu 3a cBOM Kpail, cBOXO PoauHy, CBOW S3BIK U KYJIBTYpY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 WU NaMITHUKAM
IPUPOJIbI, JOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIY>KE€HHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

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

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

MMOHMMAaHUE HMOIMOHAJILHOIO BO3JCUCTBUSL JKUBOM NPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPaXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuveckoro Bocnuranus, GopmMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe TUTaHWE, COOJIOJEHWE THUTHEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUW W OTAbIXA, pEryispHas Qunyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETCGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPAaBUJ HHAUBUAYAIBHOTO M KOJJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIONMIMX 3I0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacCTEPCTBA, TPYIOTIO0UE;



TOTOBHOCTHh K aKTUBHOMW JEATEIHLHOCTH TEXHOJIOTMUYECKOU U COLMAIILHOM
HaINpaBJIECHHOCTH, COCOOHOCTH WHUIMAPOBATh, MIJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMIOJIHATH TaKyIO ACATEIIbHOCTD;

UHTEpEC K pa3IuyHbIM cdepaM MNpodheCCHOHAIBHOM JIeSTEIbHOCTH,
yYMEHHE COBEPIIIAaTh OCO3HAHHBIN BBHIOOP Oyayliel MpodhecCru U peain30BbIBATh
cOOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0 U CcaMOOOpa3OBaHHIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71Ieco00pa3HOe OTHOIIEHHWE K MPUPOJe KaK HCTOYHHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYpHI: MPUOOPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYIIKOB M OIIEHKM HMX BO3MOKHBIX TIOCIEACTBUNA JIA
OKpYXKaroIIeH Cpeibl;

OCO3HaHME TJI00AIBHOTO XapaKTepa AKOJOTHUYECKUX MPOoOJIeM U IMyTel hX
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh IMPUOOPETaeMble TPH H3YYCHUU OHOJIOTHH
3HAHUSA W YMEHHUS IIPU PEIICHWH IPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE TIpaBUJ  TMOBEACHUS B  IPHUPOJE,
HalpaBJCHHBIX Ha COXPaHCHHE PABHOBECHUS B AKOCHCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE ACHUCTBUN, MNPUHOCAIIMX Bpel OKpY)KaIOLIEH
IPUPOJIHOM CpeJie, yMEHHE TPOTHO3UPOBATh HEOJArONMPHUATHBIC SKOJIOTHICCKHE
MOCJICJICTBUSA MPEANPUHUMAEMbIX JEHCTBUNA U IPEAOTBPAILATh UX;

HaJIMYUE€ PA3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUSA, HSKOJOTHYECKON
KYJBTYpBI, OINbITA ACATCIBHOCTH JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MpPaKTUKE, TOTOBHOCTHM K YYacTHIO B TIPAKTHYECKOH  JEATEIBLHOCTH
AKOJIOTUYECKON HANpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMN MPAaKTUKHU, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOErO0 MECTa B IOJHKYJIHTYPHOM
MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M UWUTATENILCKOW KYJIbTYPHI KaK CpPEACTBa
B3aUMOJICUCTBUS MEXKYy JIFOAbMU U MMO3HAHUS MUPA;

MOHUMaHuEe chenupuK OWOJIOTHH KaK HayKd, OCO3HaHUS €€ poyid B
(GbopMHUpPOBAHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
MIPEICTABICHUS] 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETIOBEKA U
oOImecTBa, B MO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH IPoOIeM
COXpaHEHMs TIPHUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3IaHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHbIE TPOOJIEMBl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHIECKUX MPOOIEM
u obecredyeHWs Tepexoja K YCTOWYMBOMY DAa3BHUTHIO, PAIlMOHAIBHOMY
MCIIOJIH30BAHUIO TPUPOHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJIYYECHUU OHMOJOTHMUECKUX 3HAHUW B IEJAX
MOBBINICHUST OO KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  [O3HAHUS, MWCHOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
($aKTOB U UMEIOIIMXCS JAHHBIX C IEIbIO MOJIYYEHHS T0CTOBEPHBIX BBIBOIOB;

CIIOCOOHOCThH CAMOCTOSITEIBHO MCIIOJIB30BAaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHMWE IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSTEIbHOCTh UHUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HENpPEepPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUHM MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJdbTaThl ~ OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buonorus» BKIOYAIOT: 3HAUYMMbIE i1 (OPMUPOBAHUS MHPOBO33PECHUS
oOydJarommxcst  MEXIUCIHUIUIMHAPHBIE  (MEXIpPEJAMETHbIE)  OOIIeHAYYHBIC
MOHATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJB3YEMbIX B ECTECTBEHHBIX HayKkax (BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (haKT, MPUHIIMII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaJIbHBbICE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATLHONW TPAaMOTHOCTH M COLMALHON KOMIIETEHIIUU
0o0yJarommxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHble pe3yibTaThl OCBOCHUSI MIPOTPAMMBI CPETHErO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIh30BaTh MPU OCBOCHUU 3HAHWUU MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuduramuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
yCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTIpeNeNATh IIeNIM NESTeIbHOCTH, 3ajJaBas TMapaMeTpbl U KPUTEPHH HUX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C IOCTaBICHHBIMHU
[ETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (HAKTOB W
SBJICHUH KUBOU IPUPOJIBIL;

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, IO
aQHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJIEJIbHBIC  CpPEACTBA ISl  MPEACTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUHN B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTax,
a TaKkKe TMPOTUBOPEUMH PA3HOIO pPOJA, BBISIBICHHBIX B  Pa3jIMYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
pE3yNIbTATOB IEJISIM, OLIEHUBATH PUCKH MTOCIICICTBUI NEATEIbHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJIaJeTh  HaBBIKAMHU  Y4eOHO-HCCIICNOBATEIbCKOM W MPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3peiieHusi MpoOJieM, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONb30BaTh PA3JIMYHBIC BHIIBI JIEATEIHPHOCTH IO IOJYYCHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpEeTaIu, MpeoOpa3oBaHUI0 W MPUMEHCHHIO B YYCOHBIX
CUTYaIUSAX, B TOM YUCJIC TIPH CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

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

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOU
JCATCIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W W aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh ICJICHAIIPABJICHHBIN IMOMCK MEPEHOCa CPEJICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

YMETh HHTETPHUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UCH, ITPE/JIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHHSI,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJOTUYECKHX
CJIOBapsiX M CIPABOYHHKAX, KOMITBIOTEPHBIX 0a3zax maHHBIX, B HHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
orbope Owosnormdyeckoil wuHOpMaAIMU, HEOOXOMMMOW [JIsi  BBITIOJHCHUS
y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT MCIIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOUpATh ONTUMAJIbHYIO (OpMY MpeICTaBICHUS
ouosiorndeckord wuHGoOpManuu (CXeMmbl, TpadHUKd, IUarpaMMbl, TaOJIHUIIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPEoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KU3HH, aKTHUBHO
y4acTBOBAaTh B JIMAJIOT€ WJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB IUAJIOTA WU TUCKYCCHH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTHX JIIOJIeH, TMPOSBIATh YBAXUTEIHHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHUMAaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
UHIAUBUIYaIbHOM pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJI0TO YJieHA KOJUICKTHBA,;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPAWHHUPOBATDH JICMCTBUS MO €€ JOCTHIKEHHIO: COCTABJISATH IUIAH JICUCTBUU,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKA KOMAHJIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3IMYHBIX
CUTYaIHSIX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWOJOTHYECKHE 3HAHUS IS BBISIBICHHUS MPOOJIEM M WX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWMOJOTHYECKUX 3HAHUMW II€JIEBBIC M CMBICIOBHIE
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIBHO  OCYIIECTBIISITh  IO3HABATEJIbHYIO  JI€SITEIBbHOCTD,
BBISIBJISITH TMPOOJIEMBI, CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIC 3aJa4M B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  y4eOHOro TpeJaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M IPOSIBJICHUIO IIUPOKON SPYAUIIMUA B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeIbHBIA 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 W MBICIUTEIBHBIX MPOIIECCOB, MX pE3yJbTAaTOB U
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PedICKCUU JIJIs OIICHKH CUTYaIluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pPe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsI U APYIrUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckue s y4eOHOro mpeaMmeTa
«buonorus» Hay4yHble 3HaHUS, YMEHHUS U CHOCOOBI JACHCTBHI MO OCBOCHHIO,
UHTEpOpeTallui W TNpeoOpa3OoBaHHWIO 3HAHUMW, BHJBI JESITEIBHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWN B Pa3IUYHBIX YYCOHBIX
CUTyallMsiX, a TaKK€ B PEATbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
Oouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABICHBI M0 TOJAaM
oOy4eHwusI.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS yueOHOro npenmMera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHUI O MECTe M POJU OWUOJOTHMH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE
POCCHICKHX ® 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHON TPAMOTHOCTH Y€JI0BEKa JIJIsl pEIIeHUs )KU3HEHHBIX 3a71a4;



YMEHHUE PacKphIBaTh COJAEpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSTHH:
KU3Hb, KJIETKA, OpraHu3M, MeTabosm3M (OOMEH BEIIeCTB W MpeBpaliecHue
SHEPruu), TroMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penipoyKius), HACJIEJICTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE H31aratb OWUOJOTMYECKHe TEeOpuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJISpHOU Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBusiosa) u ydeHus (o 1ieHTpax MHOTO00Opa3us u
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

yMEHUE BJIaIeTh METOJJaMU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOIIOJICHUE
Y ONIMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI, OpraHu3alus U MpOBEICHHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBIJKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
pEe3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHITHH, TEOPUNA U 3aKOHOB, YMEHHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIJIENATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILICHUS YHEPTUHU B KIIeTKe, (hOTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecCKOTo OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKECHUS, HWHIMBUAYAJIBHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MIPUMEHSTH MOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHHUM, ISl IPUHATUS TPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HU C TeJbI0 o0ecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXAIOIIUX JIOJIeH, COONIOeHUs HOPM TPaMOTHOTO TIOBEJCHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHUKEHUH COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAJIBHOTO
IPUPOAOTIOIB30BAHHS;

YMEHHUE pellaTh >JIEMEHTapHbIE TE€HETUYECKUE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUTHOTO CKPEIMBAHUS JIJIsl TIPEACKA3aHMS HACJIEIOBAHUS TIPU3HAKOB Y
OpraHu3MoOB;

YMEHUE BBIMOIHATH Ja0OPATOPHBIE W MPaKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu pabore ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJCPKAHUS, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIHMK, HAyIHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEI0BaHUMN B
OMOJIOTH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIICHUS,
0000masi OuoNorMYecKyr0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.
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IIpakTnyeckue
padoThI

Bubn
https:/

0.5

Bbubn
https:/

Bubn
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o

Bubn
ttps:

o

Bbubn
ttps:

o

2.5
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue Kosun4yecTBo 4acos
DJIeKTpoHHbIe (LM (ppoBbIE)
n/ pa3ie/ioB U TeM Konrpoabueie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypchl
I nporpaMmMbl padoThbI padoTbI
bu6mmoreka [IOK
1 bronoris kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble cuctemsl U UX 1 bu6mmoreka [IOK
OpraHu3aius https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 3 1 bu6mmoreka [IOK
CTPOCHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KuznenesteabHOCTh 6 bubmuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PasmHoOxeHue n
5 HTBILLVAIEHOE 5 1 bu6nmoreka [JOK
FHBHLY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHoCTh M
6 HW3MEHUYHUBOCTh 8 15 bubmorexa LOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
CICPBHOC BpeMA 1 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO 34 0 4
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YACOB 110 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBO 4acos
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHusl oOpa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
bubmuorexa [JOK
https://m.edso0.ru/863e612
1 buoiorus B cucreme 1 )
Hayk Https://m.edsoo.ru/863e632
a
MeToanl mO3HAHKS
JKUBOU TIPUPO/IBI.
[TpakTrueckast padborta Ne
bu6nuorexa [IOK
1 «Mcmonp3oBanue
2 1 0.5 https://m.eds00.ru/863e612
Pa3IUYHBIX METOIOB MPH "
U3y4YEHUHU B
OMOJIOTHYECKUX
00BEKTOBY
but6mmoreka [IOK
buonoruueckne CuCTeMEl,
3 1 https://m.eds00.ru/863e656
MIPOIIECCHI U UX U3YyUYCHHE 4
4 XUMHYECKUN COCTaB L bubanoreka [JOK
KIeTKH. Boga n https://m.edso0.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

MHHCPAJIBbHBIC COJIN

€

benku. CoctaB u

but6mmoreka [IOK

5 https://m.eds00.ru/863e6b7
CTpPOCHHE OEITKOB 5
DepMeHThl —
OMOJIOTHYECKHE
KaTaJIn3aTOPHI.
JlaGopaTtopnast pabota No bubnmnoreka HOK
6 1 «3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTaJIuTHYECKON 2
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WM KaTajasbl)»
bubmnoreka IIOK
7 VYraeBospl. JInmuas https://m.eds00.ru/863e687
0
HykienHoBbIe KHCTOTHI. bubmmorexa [TOK
8 https://m.eds00.ru/863e6d5
ATO
c
HcTopus u metoasl bu6muoreka [JOK
9 U3YYEHUS KIIETKU. https://m.edsoo.ru/863e6e8
Kiterounas reopus 8
10 Knerka xak nenocrtHas
JKUBast CUCTEMA
CrpoeHnue bu6muoreka [JOK
11 3YKapUOTHYECKOU 0.5 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas

https://m.edso00.ru/863e716



https://m.edsoo.ru/863e674e
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
CTPOCHUS KIIETOK
pacTeHHi, )KUBOTHBIX,
rpuOoB U OaKkTepuil MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax 1 ux
OTIHCaHHE»

[}

12

OOMeH BELIECTB WU

bubmuorexa [JOK
https://m.eds00.ru/863e766

MeTab0JIN3M c
DOTOCHHTES. bubnuorexa [IOK
13 https://m.eds00.ru/863e7c9
XeMOoCHHTE3 8
bu6nuorexa [IOK
14 DHepreTuyeckuii o0OMeH https://m.edsoo.ru/863e7aa
€
Ku3HEeHHEBIN UK
KJICTKH. JeneHne KIeTKH.
Muro3. JIabopaTopHas
pabota Ne 3 bubmuoreka [JOK
15 «Habmonenre Muto3a B 0.5 https://m.edso0.ru/863e7dc
KJIETKAaX KOHYUKA 4
KOpeIka Jyka Ha
TOTOBBIX
MUKpOTIperapaTax»
16 Buocunres Oenka. bu6moreka [JOK



https://m.edsoo.ru/863e716c
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/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

Peakuust marpuaHoro

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

CHHTE3a e
bubnunorexa LIOK
Tpaucnsauus —
17 https://m.edso0.ru/863e796
onocuHTE3 O€ENKa o
Hexkierounsie hopmbr Bubmaorexa LOK
18 https://m.edso0.ru/863e754
YKU3HU — BUPYCHI 0
bubnuorexa [JOK
® https://m.edsoo.ru/863e81b
19 OPMBI Pa3MHOKECHUS 6
OPTaHH3MOB https://m.edso0.ru/863e831
€
bubmuorexa [JOK
20 Meii
enos https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
[IOJIOBBIX KJIETOK.
Orm010TBOpPEHHE.
JlaGopatopHas pabota Ne bubmorexa [JOK
21 - 0.5 https://m.edso0.ru/863e81b
4 «M3y4yeHue CTpoeHus 6
[IOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOTIperapaTax»
bubnunorexa LIOK
NunuBunyansHOE
22 https://m.edso0.ru/863e843
pa3BHUTHE OPTAHU3MOB 6
23 I'eneTnka — Hayka o bubmuoteka [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

HaCJICACTBCHHOCTHU U

https://m.edso0.ru/863e86f
2

U3MEHUYUBOCTH 2
3aKOHOMEPHOCTH
HacJIeIOBaHUS bubnuorexa [JOK
24 IIPU3HAKOB. https://m.eds00.ru/863e887
MouorubpuaHoe 8
CKpelIUBaHHE
UTHOPHUIHOE
premgBaHHe. 3akoH bubmorexa LOK
25 https://m.eds00.ru/863e89a
HE3aBHCHUMOTO 4
HACJICIOBaHMsI IPU3HAKOB
CueruieHHOE
HACJICJIOBaHHE
MIPU3HAKOB.
JlaGopatopHas pabota Ne
5 «M3yuenne bubmuoreka [JOK
26 pE3yJIBTaTOB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPUAHOTO U 0
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOTIpenapaTax
I'eneruka nomna.
Hacrtenosatie bubnunorexa LIOK
27 https://m.eds00.ru/863e8c6
MIPU3HAKOB, CIICTICHHBIX 0
C TIOJIOM
28 V3MEeHYNBOCTE. 0.5 bubanoreka LJOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
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
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HenacnencreeHnnas
U3MEHUYUBOCTb.
JlaGopaTtopHnast pabota No
6. Uzyuenue
MOIU(PUKAITMOHHOM
U3MEHYUBOCTH,
MOCTPOCHHE
BapUAIMOHHOTO Psijia U
BAapUALIMOHHON KPUBOM»

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

Hacnencreennas
U3MCHYMBOCTD.
29 JlaGopaTtopHnast pabota No 0.5 bubnmnoreka [HOK
7. «AHAIM3 MyTaUHUi y ' https://m.edso0.ru/863e8efe
Jp030(hUITBI HA TOTOBBIX
MUKpOTpenaparax»»
bubanoreka LIOK
30 I'enetrka yenoBeka https://m.edso0.ru/863e8d7
8
PesepBHBIi ypOK.
O00011eHME 110 TEME
31 «HacnencTBeHHOCTD H
U3MCHYMBOCTh
OpPTaHU3MOBY
Cenekuus Kak HayKa u bubmorexa LIOK
32 https://m.edso00.ru/863e921
mporecc 4
33 MeTobl U JOCTHKEHUS bubmmorekxa [IOK



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

CEJICKLIIUH PACTEHUN U
KHUBOTHBIX

https://m.edso0.ru/863e921
4

34

buorexHoorusa kak
0Tpaciib IIPOU3BOJACTBA

bubnunorexa LIOK
https://m.eds00.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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