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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl Mo OUOJOTUHM TEOPETUYECKYH0 OCHOBY JIJIs
OTIPE/ICNICHHS MMOJX0JI0B K (DOPMHUPOBAHMIO COJICPIKAHUSI YIEOHOro MpeaMera
«buosoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH II€JICH, COJICp)KaHUsS, pPE3yJIbTaTOB OOYYEHUS H
TpeOOBaHUM K YPOBHIO IOJTOTOBKU BBIMTYCKHHMKOB, IOJOXEHHUS 00 OOIIUX
HEeIIX W TMPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOXKEHUSI O crieruduKe OUOI0THH, €€ 3HaYCHUH B TIO3HAHUU KUBOU MPUPOIBI
U o0ecleueHUH CYIIeCTBOBaHMS dejoBeueckoro oobmiectBa. CormacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENICHbl OCHOBHbIE (DYHKIIMHM TMPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosnoruu Ja€T mNpeAcTaBiICHUE O LesiX, o0 oOrmiei
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buonorus», omnpeaenser o0A3aTENbHOE MPEIMETHOE
collepKaHUE, €ro CTPYKTYypy, paclpeielieHue 10 pas3feiaM U TeMawm,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIIPEJAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€H,  JIOTMKHU
00pa3oBaTeNbHOTO MPOLIecca, BO3PACTHBIX 0COOCHHOCTEN 00YyYarOIINXCS.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (GOPMUPOBAHMM OCHOBHBIX BHJIOB Y4YCOHO-TIO3HABATEIHLHOMN
NEeSATETbHOCTH/YUEOHBIX JIEUCTBUM OOYYaIONMUXCSl MO OCBOCHHUIO COJIEPIKAHUS
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 €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX  OPUEHTAlMA  JIUYHOCTHU,  DKOJOTUYECKOTO  MBIIUICHHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupoaHor cpeae. Ilostromy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOPHM, a TaKKe 3HAHWU O CTPOCHUU JKUBBIX CHUCTEM
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:
NpOPMIAKTAKA  HACIEJCTBEHHBIX  3a00JICBaHMM  YENOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOTHOM Cpene, aHaiam3a
BIIUSTHUS XO3SHMCTBEHHON JCSATEIHHOCTU YEJIOBEKA HA COCTOSHUE MPUPOIHBIX H
HUCKYCCTBEHHBIX  OKOCHCTEM. YCWICHHE BHHMaHUS K  MPUKIAJTHON
HampaBJIeHHOCTH  ydeOHoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/lady IIKOJIBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas MpernoJiaract
dbopmupoBaHre y 00yJarONUXCsl CIIOCOOHOCTH aaNTHPOBATHCS K M3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHUMAET Ba)KHOE
Mmecto. OHa obecnieunBaeT GOpMUPOBAHKUE Y OOYYAIOIIMUXCS MPEACTaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 00001IaeT 3HaHus O )KHBOW TIpupoe, eé
OTJIMYUTENHHBIX MPU3HAKAX — YPOBHEBOW OPraHU3AIlMU U DBOJIOIHNH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWUS 3aKOHOB JKMBOW  MpUPOIBI, (opMupoBaHUS



(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0O€30macHOro oopasza
KU3HHU, DKOJIOTHYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUS K JKUBOU
IIPUPOJIC U YETIOBEKY.

Bonbiioe  3HayeHue  OuoyorMs  MMEET  TaKkKe  JUIS  peIIeHUs
BOCIIUTATENIPHBIX M Pa3BUBAIOIIMX 3a7a4 CPEJHEro oOIIero ooOpa3oBaHUs,
corpanu3anuu oOydaromuxcsa. M3ydenne OHMOIOTHH 0OOECIeUHBAET YCIOBUS
TUISt dbopmupoBaHUs MHTEJUICKTYaIbHBIX, KOMMYHHUKAITMOHHBIX u
WH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIBTYPBhI, CIOCOOCTBYET
UHTETpaluyi OUOJOTUYECKUX 3HAHUHN C MPEICTABICHUSIMH U3 JIPYTUX YUEOHBIX
IpeaMEeTOB, B YaCTHOCTH, (U3MKH, XuUMUU U Teorpadun. HazBaHHbIC
MOJIOKEHUSI O TpeAHA3HAYCHUH Yy4uyeOHOro mpeaMera «bHOJoTHs» COCTaBHIM
OCHOBY JUIsl OMpPEIENICHHUS TOJXO0JI0B K OTOOpY W CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEJICTABIEHHOTO B IPOrpaMme Mo OUOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromniuecs: AOJKHbI OCBOUTh 3HAHMSI M YMEHHUS, 3HAUUMbIC IS
dbopmupoBaHusg O0OIIEH KyJIbTYphl, OMPEICISAIONIUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIIEeH MPUPOJIHOM cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TPAKTUYECKOH NeaTenbHOCTH. Ocob0e MeCcTo B ATOM cucTeMe 3HaHUM
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHUpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
TyMaHHM3aIlui OMOJIOTUYECKOro 00pa3oBaHUsl.

CtpykTypupOBaHUE COJIEpX aHUs y4eOHOro marepuaja B Mporpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4eOHOTO MpeaMmeTa
«buonorusy BbIIENEHBI CIEIYIONINE COoAepKaTeIbHbie JMHUU: «buomorust kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMay,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTH.

ens u3ydenus: yuebHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYAIOMUMHKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHW3allMd >KUBBIX CHCTEM pa3HOTO paHra W TNPUOOPETEHHE YMEHHA
MCIIOJIh30BaTh 3THU 3HAHUS ISl TPAMOTHBIX JCUCTBUI B OTHOIIEHUU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

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

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHHI O OMOJOTHYECKUX TEOPUSX,
VUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TPaBWIAX, CIyKalluX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOT0OOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHM3AIMH, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHrEe Y 00YJaIONMUXCSl TO3HABATEIIbHBIX, HHTEIUIEKTYATbHBIX U
TBOPUYECKUX CITIOCOOHOCTEH B MPOIIECCE aHAIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH W MOAXOJOB K M3YUCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTaHOBJICHHE Yy OOydYaromuxcsi oOmEell KyJIbTypbl, (QYHKIMOHATHHON
IPAaMOTHOCTH, pa3BUTHEC YMEHHH OOBSCHATHP W  OIICHUBATH  SIBJICHUS



OKPY’KAIOLIEr0o MHpa JKMBOM MPUPOABI HA OCHOBAHMHM 3HAHUM M OIbITA,
MOJIYYEHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHrUe y O0OYYalOIUMXCS YMEHHMM WIUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0OBAHUT;

OCO3HaHHWE IIEHHOCTH OMOJOTWYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH TIOCJIEICTBUIA CBOEH AEATEIbHOCTHU 10 OTHOIIEHUIO K OKPYKAIOIIEH
cpene, COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
npoUIaKTHKU 3a00JIeBaHU.

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

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust oTBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJiacce — 34 yaca (1 qac B HEJICIIO).



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. Ponib Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS SKUBOM mpuponabl (HAOMIOEHUE, JKCIIEPUMEHT,
omHcaHWe, HW3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuu:

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

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

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

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

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpEeIMET H3YYECHHS OHOJIOTHH.
OTnuuue KUBBIX CUCTEM OT HEOPTAHUYECKON TPUPO/IBI.

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

JemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPU3HAKU OKU3HW», «YPOBHH
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl 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 kieTke. l[lomnep:kanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHne 6€IKOB. AMUHOKHCIOTH — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpPBI OETKOBOI MOJICKYJIBI (IEpPBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenKkoB. buonorumdeckue
(GyHKIIMH OEIKOB.

depmeHTHl — Ouosormueckue Karamuzatopbl. CrtpoeHume QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnenuduyHoctb. Kodepmentsl. ButamuHbL
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJUTI0NI03a). bronornyeckue GpyHKITMM yrIeBOIOB.

Jlununel: Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
runpodoOHble cBoiicTBa. buonmornyeckue QyHkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMIMTUIOB KaK UICTOYHUKOB SHEPTHUHU.



HykneunoBesie kucnorel: JIHK u PHK. Hykneoruasl — MoHOMEpHI
HyK1euHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u dbyHkumuu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmoruss — Hayka o kierke. Kierounas Tteopus — mpuMep
B3aMMOJICUCTBUS Hae U (PAKTOB B HAYYHOM NO3HAHWUU. MeETONbl H3ydeHHUS
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oernka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpoeHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTINYUSA PACTUTEIBHOMN, KUBOTHOM H
rpUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJTMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJpUH, TUIacTUABL. [IponcxoxaeHne MUTOXOHAPUNA M TIACTUI. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. 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.

Huarpammbr:  «PacnipeneneHrne XUMHYECKUMX JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuupr u cxemsl: «lleproguyeckas TadIUIIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucinotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue ->yKapuOTHUYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON  KJIeTKn», «CTpoeHue sapa KIETKW», «YTIIEBOABDY,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HaOMIOACHUHN, W3MEPEHUI, DKCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTEIHHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTUHYeCKUE padoThI:

Jlabopatopuast padota No 1. «M3yueHue KaTaquTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopuast pabora Ne 2. «M3yueHue CTpOEHHsI KJIETOK pPaCTEHUH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WA METa00IM3M. ACCUMUIISIHS (TIJIACTHYECKUN OOMEH )
U JTUCCUMUIIAIUS (PHEPTreTHIECKUl 0OMEH) — JIBE€ CTOPOHBI €AMHOTO MpOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTHH B MOHUMAHUU
MeTaboIr3Ma.

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



®ortocunTe3. CperoBass u TemHOBas (a3pl (orocuHTe3a. Peakiuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS )KU3HU Ha 3emuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxeHnue u ero BuAbl. KUCIOPOAHOE OKHUCIIEHHE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. D¢ hHeKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakunm wmatpuuHoro cuHre3a. I'eHermueckas wuHbopmanms u JIHK.
Peanuzanus renernueckoi mHpopmanuu B KieTke. ['eHETHYECKUN KO U €ro
cBoricTBa. TpaHckpuniusi — MarpuuHblii cuHte3 PHK. Tpancnsuua -—
OouocunTte3 Oenka. Ortamnbl TpaHciasiuu. KomupoBanue aMHHOKHUCIOT. Ponb
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 4YEJOBEKAa, BHI3BIBAEMBbIC
Bupycamu. Bupyc nmmynoaeduiura yenoexa (BUY) — Bo36ynurens CITIN da.
OOpatHast ~ TpaHCKpWMIMs, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

IToptpetsi: H. K. Konsuos, /. N. UBanosckwuii, K. A. Tumupsizes.

TaOmuiel 1 cxembl: « Tumnel nutanusy, «Metaboauzm», « MUTOXOHAPHUS,
«JHepreTuyeckuit oOMeHy», «Xioporuiact», «Potocuntesy, «Ctpoenne JJHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeThyecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA MUK BHUpYycCa
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 MK, WM JKM3HCHHBIM MUK KIeTKH. MHTEepdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permmukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIONHBIA W TAaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIBI.
[{utomornyeckue OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO Pa3BUTHS
OPTraHU3MOB.

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

[Iporpammupyemast rubesb KJISTKH — aroITo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
OecroJioro  pa3MHOKEHHS:  JeJICHHEe HaJBOE, TIOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEJICKIINM.

[TonoBoe pa3zMHOXKEHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cranuu meiio3a. IIponeccel, mpoucxoasuiye Ha CTaausIX Meno3a.
IloBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuit cmsbICi U
3HA4YEHUE MENo3a.



["ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble jkene3bl: CEMEHHUKHN U sMyHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SUIEKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonanbHoe pazBuTe. TuIibl
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHHS: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Merosy, «IIpsamoe u HenpsMoe pa3BuTue», «l'aMeToreHes y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAs MOJENb-aNIUIMKaus «JleneHue KIeTKn»,
moaens JIHK, mozxens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

JlaGoparopnas pa6ota Ne 3. «HabmoneHne MuTo3a B KJIETKaxX 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  pa3BUTHE TEHETUKU. MeToAbl  T€HETUKHU
(TUOpPUIOJIOTUYECKUNM,  IUTOTCHETHUECKHUM,  MOJIEKYJISIPHO-TEHETUICCKUN).
OcHOBHbIE TEHETUYECKHE OHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasi B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTHOpPUAHOE CKpeIIMBaHUE. 3aKOH €auHOO0Opa3usi THOpUIOB
MepBoro mnokojeHus. [IpaBwio JOMUHMpPOBAHUS. 3aKOH paCILICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE 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€JOBaHUI0 Te€HOB. HapylieHue cuersieHuss TIeHOB B
pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTMUECKME KapThl.

I'eneruka mosa. XpoMOCOMHOE ONPEEIEHUE N0J1a. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTepOorameTHbIe OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.



N3MeHYHnBOCTD. Buasl  “3MeHUYMBOCTH: HEHACIIEICTBEHHAsA U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psj U
BapualMoHHass kKpuBas. Hopma peakuunm mnpusHaka. KomunuecTBeHHblE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoilcTBa MOAU(PUKAIIMOHHON
U3MEHYMBOCTHU.

HacneacTBenHnasi, Wi TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluid:
TE€HHBIE, XPOMOCOMHBIEC, T€HOMHbIE. YacTorTa ¥ NOPUYUHBI MYTALUH.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsIJIOB B HACIEICTBEHHOMN
u3MeHunBoctu H. 1. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKU
YeJoBeKa: re€HEaJOTUYECKUN, OJIM3HEIOBBIH, UTOTCHETUYECKHIA,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HM, OOJIC3HHU C HACJIEICTBEHHOW MPEAPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe M TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oone3Hel. Meanmko-reHeTHuIeCKoe KOHCYJIbTUPOBAHUE. 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€HETUYECKAasi OCHOBa», «3aKOH PACIICIUICHUS U €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpugHoe  CKpenIrMBaHuE,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTECHUH,
KUBOTHBIX U 4eJoBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEIOBAHMUS,
CUECIUIEHHOr0 ¢ Tmojom», «KapuoTumnbl 4YenoBeka M JKUBOTHBIX», «Buisl
M3MEHYMBOCTHY, «MonudukannonHas n3MeHIYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoJIeTu-anIuMKAId «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanue», «JluruOpuaHoe ckperniuBanuey, «llepexpéct
XpPOMOCOM», MUKPOCKOIN U MuKpompemapar «Jlpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUTLEB M OKPACKH TeJia), repoapuit «I opox MOCeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

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

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUAIIMOHHOTO Psifia U BapUALIMOHHOW KPUBOI».

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

[Ipaktuueckass padora Ne 2. «CocraBieHne W aHAINA3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apokKACHUE CEIIEKIUNA U JOMECTUKAIUL.
Yyenue H. M. BaBunoBa o IeHTpax MNPOUCXOKIACHUS M MHOTro0o0pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMH PACTEHUHN U KUBOTHBIX. OIlEHKa 3KCTepbepa. BAM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUIUIONIOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus kak oTpaciib MPOU3BOJICTBA. ['€eHHAs MHXKEeHepus. DTarmbl
co3nanusi pekomOunantHod JIHK wu TpaHcreHHsix opranuszmoB. Kierounas
uHxeHepus. Krnetounele KyJnbTypbl. MHUKpPOKIOHAIBHOE  Pa3MHOKEHHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
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 «lleHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akameMuka
M. ®. lBanoBay, «Ilomummonaus», «O0bEKTH OMOTEXHOJIOTHNY, «KIIeTouHbIe
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyHpOBaHHE W TEPEHOC TI'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTHIKCHUSI CEJIEKIIMU PACTEHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHMS 3BOJIOLMOHHON TEOpHH. DBOJIOLUOHHAS
Teopusi U e€ MecTo B OMoJioruu. BrusiHue 3BONIIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
MOSIBJICHHUS BUJOB B TMAJCOHTOJIOTUYECKOM JIETONMUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoactBo u pasznuuue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOIOTHYECKHE: CXOJCTBA M Pa3inyusi dMOPHOHOB pa3HbIX BHUIOB
MM03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTMYHbIE,
pyIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MONIEKYIIpHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX MyTeH y Bcex
OpPraHU3MOB.

OpomounoHHas Teopus Y. JlapBuHa. IIpennocbulku BO3HUKHOBEHHUS
JapBUHK3MA. J[BIDKYyIME CHUIIBI 3BOJIOLUMHU BHUIOB 1o [lapBuHy (M30BITOYHOE



pPa3MHOXKEHHE npu OTPaHUYEHHOCTH  PECYPCOB, HeompenenéHHas
M3MEHYUBOCTh, 00ph0Oa 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOJIIOLKMH BUAOB B IpUpoe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiroHHbIe BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHu3MOB Kak pe3yiabTaT 3BoJitonuH. [IpumMepsr
IPUCTIOCOOJICHU Yy OpraHnu3MoB. ApoMoph03bl U UAMOATANI TAIIUH.

Bun wu BupooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi.  dopmel  sBoMIONMU:  (rsieTHYECKas, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

IIpoucxoxnenune oT HECIEeNAITN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenranu3anus. AJanTUBHAS paJudaliysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHUYECKOTO MHUpa Ha 3emiiey,
«3apoIbIIIKA TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcey, «Dopmbl 60pbObI 3a
cymectBoBanue», «EctecTtBennbii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHu», «MHoroob6paszue IIOpPOA KUBOTHBIX), «ITormynsauumy,
«MyTanmonHas U3MEHYUBOCTBY, « ApoMopd o3y, «Unnoaganramum», «O01as
nereHepauus», «JBuxKymme cuiabl 3Bofonuny», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHocTh opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIHUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMU OKPACKH,
HA0Op TUIOZIOB M CeMsIH, KoJuleKius «IIpruMepbl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra mupa, KOJEKus «DOpMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacKH TeJa).

JlaGopaTopHble U NpaKTUHYeCKHEe PadoThI:

JlabopatopHnas padota Ne 1. «CpaBHeHHe BHUIIOB MO MOP(]OIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas padorta Ne 2. «OnrcaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbI€ TPEICTABICHUSA O 3apOXKICHUM *KU3HU. HaydHble rumnoressl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHepMus. XHUMHYECKas
ABONIOIMS. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB M3 HEOPTAaHUYCCKHUX.
OKCIEpUMEHTAIbHOE MOATBEPXKACHUE XUMUYECKOW »sBomtouun. HavanbHbie
sTanbl Ouonornueckoi sporonuu. [mmoreza PHK-mmpa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHUE MPOTOKJIETKU. [lepBhie KIeTku U ux
sBOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



PazButHe xu3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas Hpbl. Ilaneos3olickas spa u €€ mepuoAbl: KEeMOPHUHCKHH,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa u €€ Tmepuojabl: IAJICOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KJIMMATa U T€0JOTHYECKUX IpoleccoB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OBoyIOIMA ~ 4YeNOBEKa.  AHTpPONOJIOrMST  Kak  Hayka.  Pa3Butue
NPEACTABICHUM O  IPOUCXOXKICHUM  4YeloBeKa. Meroapl  M3ydeHUs
aHTporniorene3a. (CxonctBa M pa3nuyusl  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTh M E€CTECTBEHHBIH 0TOOp. OOIecCTBEeHHBIM 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pazyMHblid. Haxoqku MCKOINMaeMbIX OCTAaTKOB, BPEMs CYILECTBOBAHUSI,
00J1aCTh pacpOCTPAHEHMUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOIMEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJioMHAsi (9PKBATOpUANIbHAS), MOHTOJIOMHAS
(azuarcko-amepukanckasi). UepTbl MOpUCTIOCOOIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILIECTBOBAHUs. ENMHCTBO YEIIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactrep, A. K. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKAa U UYETIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX HAXOJOK TIPEIKOB
COBPEMEHHOTO 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFOAN», «HeI0BEeYECKUE pach».

O6opynoBanne: Mymspku — «[Ipoucxoxnenne  denoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTallblla, KPOMaHbOHIIA), CIEHKHU HIH
M300paKEeHHsI KAMEHHBIX OPYJUH TMEPBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TeoXpOHOJOTUYECKass TaOnuma, KoJeKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHMA
Y KUBOTHBIX B KOJIJICKITUSX).

DKCKypcHsi «DBOJIOLHS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbII WIN KPaeBEAUYECKUI My3€el).

Tema 3. Opranu3Mbl 1 OKPYKAKOLIAsA cpeaa.

DKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJOrud. MeTobl
AKOJIOTUYECKUX UCCIEI0BAHUN. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJI0BEKA.



Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(GakTOpOB Ha OPTAHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  daktopel. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapazutusm,
KOOTepalus, MyTyalnu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanmu3M, HEWTpaiu3M. 3HaueHUE OWOTHYECKUX B3aUMOJCUCTBUUN st
CYILIECTBOBAHMS OPTAaHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU mMOnyisiiiui. (OCHOBHBIE IOKa3aTelu
MOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTH, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuup! u cxembl: kapta «IIpupoHbie 30HbI 3eMuny, «Cpeabl 0OUTaHUS
opranusmoBy, «®Portomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumeBbie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThl:

JlabopatopHast pabota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUIA
U3 pa3HBIX MECT OOUTaAHHS.

JlaGoparopuas pabora Ne 4. «BnusHue cBera Ha POCT W Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuér TJIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTypbl OUOIIeH03a: BUIOBAS,
POCTpaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3UM B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JIKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB u TOTOK DJHEPTrUU B
skocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHCTEMBI. [IHineBsie nenu u
cetu. OCHOBHBIE TIOKa3aTeIM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHUE THUPAMHJIBI: TPOIYKIIUN, YUCICHHOCTH, OnMoMacchl. CBOMCTBA
AKOCHUCTEM: YCTOMUMUBOCTh, CaMOperyJisiiusi, pa3sutue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHUCTEMA
XBOMHOTO WJI ITUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
bronornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (axtop ycroiumBocTH 3KOCHUCTeM. COXpaHEHHE
OMOJIOTUYECKOTO pa3Ho0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uoctepe. ['panuiibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemecTBo u ero pyHkiuu. OcoberHHoctn Onochepsl Kak
IJI00ABbHONM JKOCUCTEMBI. Jl[MHaAMHUYEeCKOoe paBHOBECHE W OOpaTHasl CBsI3b B
ounocdepe.

KpyroBopotbl BemecTB u OWOTCOXMMHUYECKHE IHUKJIBI AJIEMEHTOB
(yrmnepona, azora). 30HaIBHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyimiecTBoBaHME ~ MPUPOJALI U YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoumBoctu  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupl u cxemsl: «IlumieBbie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOWHOro Jeca», «buoleHO03 BOmOEMa», «ATPOLIEHO3Y,
«IIpumepHbIE aHTPONOTEHHBIE BO3JEHCTBUS Ha MpuUpoay», «BaxHeime
MCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeiias
coctaBisitonias  Ouocdepbr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHust Ouochepwi», «OOmas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: MoieTb-anTuIMKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUU
pacTeHUN U >KUBOTHBIX, IPUHAIICKAIINE K PA3HBIM JKOJOTUYECKUM TpyTIam
omHoro Buma, Kpacmas xkuura Poccuiickoii ®enepanun, HU300paKeHUs
OXpaHsEeMbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOI'PAMMbBI 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 TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTUYHOCTHBIX pe3yJIbTATOB OCBOEHUS mpeameTa «buonorus»
BBIJICJICHBI  CJIEAYIOIIME  COCTaBISIONIME:  OCO3HAHME  OOYYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHUI0, HAJTUYhe MOTHUBAIIMM K OOYUYEHHUIO
OMOJIOTHH, 1IeTICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JIEATEIIBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAIOTCA
B €JUHCTBE Yy4eOHON M BOCIMTATEILHON ESITEIBHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIBTYPHBIMH, HCTOPUUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CHOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTUS, Pa3BUTHUSI BHYTPEHHEW MO3UILIMM 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, NpupoOAE U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUN, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IPOIECCe
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATENIbHOWU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIMKA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBA;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTU MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIHHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

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



YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU LICHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATEIbCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUSI K MHEHHIO OIMOHEHTOB MpPH OOCYXJIEHHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSA K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTH IEPEN
Ponunoiu, ropmoctu 3a cBOWM Kpail, cBOXO PoauHy, CBOW S3BIK U KYJIBTYPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMITHUKAM
IPUPOJIbI, JOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 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:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEU CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo1oB Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

MMOHMMAaHUE SMOIMOHAJIBLHOIO BO3JCUCTBUSL JKUBOM NPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

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

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0€30MacHOro 00pasza KU3HH
(3mopoBoe  TMTaHUE, COOJIOJIEHWE TUTHCHUYECKUX TPaBWII H  HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXA, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

[MOHMMAaHUE [IEHHOCTH TMPaBWI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOIO
0e30macHOr0 TOBEJCHUSI B CUTYyaIlUSAX, YTPOKAIONIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

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

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0TIO0HE;



FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW U COLUMAIBHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH "
CaMOCTOSITEIIbHO BBITIOIHATH TaKYyIO AEATEIbHOCTD;

UHTEpPEC K pas3auuHbiM cdepam MpodecCUuOHANBHOW JEATEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BRIOOpP OyayIieil mpodeccun U peann30BbIBaTh
CcOOCTBEHHbIE KU3HEHHbIC TUUIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU I1€JeCO00pa3HOE OTHOIIECHHWE K MPHUPOJE KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYyJbTYpbl: MPUOOpETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX TMOCIEACTBHN JId
OKpY>Karollel Cpeibl;

OCO3HaHMWE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOPETAEMBbIE TMPU HM3YUYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUS B JKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHCTEM, OroCchepnl);

AKTUBHOE HEINpUATHE ACHCTBHUI, NPHUHOCIIIMX BPEd OKpYXKaromeh
IPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOIArONMPUITHBIE KOJIOTUUECKHE
MOCJIEICTBUA MPEIPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJU4Yue Ppa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJIbTYpbI, OIbITA JESITEIBHOCTH SKOJOTMYECKONM HAMNpPABIECHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO HA JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKON KYJIBTYPhl KaK CPE/ICTBa
B3aUMOJICUCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHUMaHuEe crenu@uKu OUOJOTHU KaK HayKH, OCO3HaHUS €€ poJid B
(GbopMHUpPOBAHNY PAMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEACTABICHHS] 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
oOIiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOIeM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE MPOOIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecnedyeHWs Tepexoja K YCTOWYMBOMY DAa3BHUTHIO, PAIlMOHAIBEHOMY
MCIIOJIH30BAHUIO TPUPOHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUU OHMOJOTHYECKUX 3HAHUW B IEISX
MOBBINICHUST OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHur OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUSA IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIILHO HUCIIOIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

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

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPhIBHOMY O0Opa3oBaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUHM MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO,
SHEPIrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (PaKT, NMPUHIIMI, TUIIOTE3A,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYruX),  yHHUBEpCaJbHble  y4eOHblE  JCUCTBUS
(mo3HaBaTenbHble, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATILHOM T'PaMOTHOCTH M COLIMAJIBHOW KOMIIETEHIIMU
oOyyJarommxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOECHUS MPOrPAMMbl CPEIHEr0 OOIIEro
00pa3oBaHUsl TOKHBI OTPAKATh:

OBianeHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO  (OpMyJIUpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJI30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JOTHYECKOTO MBILIUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMYECKHX TOHATUH (BBIIEIATH HMX XapakTEpHbIE MPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTHUMU TOHSATUSIMHU );

OMpeNeNsaTh LeN NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTHb PpPE3YyJbTaThl JAESTENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE TOHATUS Jig OObsICHEHUS (AaKTOB U
SIBJICHUW KUBOM TIPUPOIbI;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MUHIYKTUBHbBIC, AECIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHSI B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;



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

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

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUH NEATeIbHOCTH;

KOOPAWHHUPOBATh H BBHIMOJIHATH pabOTy B  YCIOBHSIX PEATBHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS

BJaJeTh  HaBBIKAMHU  Y4€OHO-HCCIIENOBATEIbCKOW W TPOCKTHOU
JCATCIIbHOCTH, HAaBBIKAMH  pa3pelieHdss TpoOJieM, CIIOCOOHOCTRIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHUS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONb30BaTh PA3JIMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpEeTaIuy, MpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YYCOHBIX
CUTYaIUSAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

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

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

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W M aKTyaJlM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE PCIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB M CIIOCO00B
JCUCTBUS B MPOPECCHOHATBHYIO 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, JIOIYCKAIOIIHE aIbTCPHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTUUECKHUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALUIO PA3NTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope OuoJornYeckor WHQpOpMAIMU, HEOOXOJAMMOM ISl BBITOJHEHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT MCITOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY TpeCTaBICHUS
Oouosiorndeckor wuHGoOpMaUU (CXeMbl, TrpadUKd, aUarpaMMbl, TaOJUIIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE 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 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHMKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOTE€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB IUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaJIbHBIE CpeACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTHX JIIOJIeH, TMPOSBISATh YBAXUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

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

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEHN KaXKIOTO YJieHa KOJUICKTUBA;

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

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHHMKAa KOMaH/bl B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJICHWE B PAa3JIHMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWMOJOTHYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM M UX
peIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWMOJOTMYECKUX 3HAHWUU IIEJIEBHIC M CMBICIIOBBIE
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYIO  JIESITEIBHOCTD,
BBISBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUH;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M IPOSIBICHUIO IIUPOKOH SPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBINIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pPe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsiTHE Ce0sI U APYIUX:

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 croenuduyueckre s y4eOHOro mpeameTa
«buonorusy HaydyHble 3HaHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOEHUIO,
UHTEpNpEeTallud ¢ MpeoOpa3oBaHUIO 3HAHWM, BUIbBI AEATEIBHOCTH TIO
MOJIYYCHUIO HOBOT'O 3HAHMS M NMPUMEHEHUIO 3HAHUM B Pa3IUYHbIX Y4eOHBIX
CUTyalusAX, a TakK€ B PEAJbHBIX J>KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIE pe3ysbTaThl MPECTABIEHBI 10 roAam
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeamMera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTE€ M pOJU OHUOJIOTMH B CHUCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJAC
POCCHHCKHX M 3apyOE€XHBIX YUYEHBIX-OMOJIOIOB B pa3BUTHE OWOJIOIMH,
(PYHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl PELIEHUs] )KU3HEHHBIX 3a71ay;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboin3Mm (OOMEH BEIIECTB W MpeBpalicHue
SHEPruu), romMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alis >KUBBIX
CUCTEM, CaMOBOCITPOU3BEIECHUE (penipoyKius), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE WH31aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBusioBa) u ydeHus (o 1ieHTpax MHOTO00Opa3us U
IMPOUCXOXKIEHUS KyIbTypHbIX pactenuid H. . BaBuiopa), omnpenensarsb
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

yMEHHE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
Y OTNIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI, OpraHu3alis U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBI)KCHHUE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
pPE3yJbTaTOB, UCIOJIB30BAaHHBIX HAYYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YIHTATOB;

YMEHHUE BBIIEIATH CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIlEHUs YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecCKOro OOMEeHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKECHUS, HWHIMBUAYAJIBHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS TPAKTUYECKUX PELICHUN B ITIOBCEAHEBHOMN
KU3HU C TeJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 310POBBS
OKPYXAIOIUX JIIOJIeH, COOI0O/IeHUss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHUKEHUNW COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHM IS 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;

YMEHUE BBITOJIHATH JTA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IATh
mpaBuia npu pabore ¢ ydeOHBIM U 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeiacTBa MaccoBoW uwHGOpMAIMM, HAy4YHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEI0BaHUMN B
OMOJIOTH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mmasi OWONOTHYECKyr0 HWH(MOpMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» 6 11
KJaacce TOJKHBI OTPaXkaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWK O MECT€ W pOJIM OWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYyYHOTO MHUPOBO33PEHUs, O BKIAJe
POCCHICKHX ® 3apyOEXHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OWOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacCKpbIBaTh COAEpKaHUE OMOJIOTHYECKUX TEPMHUHOB U MOHSITHIH:
BUJI, TOMyJsAUMs, TeHODOHM, OBOJIOLMS, JBIKYIIHME CHWIBl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LeNy MUTaHus, IKOJIOrHYecKkasl mupamuaa, ouoreoneHos, onocdepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpreBoro cxoactBa K. M. Bapa, uepenoBanusi TiiaBHbIX HalpaBICHUA U
nyteit sBomonnu A. H. CeBepiioBa, yaenust o o6mocdepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U OIKMCAHME KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUM, OPraHu3alvs U MPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBIKCHHUE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHUJOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TI€pEeHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

yMEHHUE MIPUMEHSTH MOJYyYCHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS ITPAKTUUYECKUX PEIICHUM B TTIOBCEHEBHOMN
KU3HU C TeJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COONI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOTHOMN cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ouosoruu JUIA palMOHAIBLHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MTepEHOCAa BEIIECTB ¥ SHEPTHH B DKOCHCTeMax (I[eNU MTUTaHus);

YMEHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu paboTre ¢ y4eOHBIM U TaOOPAaTOPHBIM 000PY0BAaHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAINK, HAYIHO-
MOMYJISIPHBIE ~ MaTepuaibl), pacCMaTPpUBaTh TJIOOAIBHBIE HKOJOTUYCCKUE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIIEHUIO K HUM COOCTBECHHYIO
MTO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUIHBIN amnmapar Ouonoruu.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I NporpaMmel padoThI padoThI
bubnuorexa [JOK
1 b
HOIOTILL Kax Hayxd 2 0.5 https://m.edsoo.ru/7f41¢c292
5 JKuBbIe cuCTeMbI U BX 1 0 bubnuorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUM COCTaB U 3 1 bubmnoreka IIOK
CTPOECHUE KJIETKU https://m.edso0o.ru/7f41c292
4 KuzHenesaTenbHOCTh 6 0 bubmnoreka IIOK
KJIETKU https://m.edsoo.ru/7f41¢292
Pazmuoxxenue u
5 U THBITYATBHOE 5 1 but6mmoreka [IOK
Y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrseHHoCTE U
6 A3MEHYUBOCTh 8 15 Bubmuorexa IIOK
' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 0 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
8 P
C3EPBHOE BpeMA 1 0 https://m.edsoo.ru/7f41¢c292
9 0 0



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KITACC

HaumeHoBaHUe Koau4vecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPorpamMmsbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
Oounostorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBEHUE U
2 a3BUTHE XU3HUA 9 0.5 bubnmorexa LHOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDVIKAIOLIAS 5 1 bubmuorexa [JOK
pyzarot https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 AKOJIOTHYECKHUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nmoreka [JOK
P
> C3CPBHOC BpeMi 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPO'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanyecTBO 4acoB
DJIeKTPOHHbBbIE
Hara uudposbie
n | Tema ypoka KounTtpoJubHbie IIpakTuyeckue
Bceero U3YYeHUs oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
HOJIOTHSI B CHCTEME
1 a 1 0 0 2
YK https://m.edso0.ru/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOLBL.
[TpakTuueckas padora No
bubanoreka LIOK
1 «cnonp3oBanue
2 1 0 0.5 https://m.eds00.ru/863e612
pa3IMYHBIX METOOB MPU "
HA3y4YEeHUU B
OMOJIOTHYECKUX
00BEKTOBY
bubnunorexa LIOK
buonornueckue cuctemsl,
3 1 0 0 https://m.eds00.ru/863e656
MPOLIECCHI U UX U3YUEHUE 4
XUMUYECKUI COCTAB but6mmoreka [IOK
4 kieTku. Boga u 1 0 0 https://m.edso0.ru/863e674
MHUHEpPAJIbHBIE COIN €



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
https://m.edsoo.ru/863e674e

beaku. CoctaB u

bubnunoreka LIOK

5 0 https://m.eds00.ru/863e6b7
CTpOeHHE OEIKOB )
DepMeEHTBI —
OMOJIOTHYCCKHUE
KaTaJlu3aTopHI.
JlaboparopHas pabota Ne bubmuoreka [IOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTaJIMTHYECKON 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpumepe aMusa3bl
WJTA KaTajasbl)»
bubnuorexa [JOK
7 VriaeBoasl. JInnuasl 0 https://m.eds00.ru/863e687
0
bu6nuorexa [IOK
8 Hyx1eHHOBbIE KHCITOTHL. 0 https://m.edso0.ru/863e6d5
ATD
c
Hcropus u meToabl bubmuoreka [JOK
9 U3y4YeHUs KIIETKHU. 0 https://m.edsoo.ru/863e6e8
Krnerounas Teopust 8
10 Knerka kak 1emoctHas 0
JKUBas CHCTEMa
Crpoenue bubmuoreka [JOK
11 AYKAPUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue

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



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

CTPOCHHUS KJIIETOK
pacTeHu, )KUBOTHBIX,
rpu0oB 1 OaKTepuit 1Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax u ux
OITHCAHUE

OOMEH BELLECTB W

bubnuorexa [IOK

12 0 https://m.eds00.ru/863e766
MeTaboI3M c
DOTOCHHTES. bubnuorexa [JOK
13 0 https://m.eds00.ru/863e7c9
XeMOCHHTE3 8
N bu6mmoreka [IOK
14 JuepreTueckuii 0omen 0 https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. JleeHne KIeTKH.
Murto3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 05 https://m.edso0.ru/863e7dc
KJIETKAaX KOHYUKA 4
KOpeIIKa Jyka Ha
TOTOBBIX
MUKpOTpernaparax»
BbuocunTes Oenka. bubnunorexa LIOK
16 Peakuust MmatpuaHoro 0 https://m.eds00.ru/863e796

CHHTC3a

e



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

bubnunoreka LIOK

T _
17 panciItit 0 https://m.edso0.ru/863e796
OnocuHres Oeika .
Hexnerounsie popmbl Bubmorexa IIOK
18 0 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmnoreka IIOK
o https://m.edsoo0.ru/863e81b
19 OPMBI Pa3MHOKCHUS 0 6
OpTaHi3MoB https://m.edso0.ru/863e831
e
. bu6mmoteka [IOK
20 M
cenos 0 https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE
IMOJIOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaboparopnas paGora Ne brbmorexa [TOK
21 patop p h 0.5 https://m.edso0.ru/863e81b
4 «3y4eHue CTpoeHHs 5
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpernapaTax»
VHMBIIYATBHOE bubmuoreka [{OK
22 Y 0 https://m.edso0.ru/863e843
pa3BHUTHE OPTAaHU3MOB 5
I'enetnka — Hayka o
bu6nunorexa LIOK
23 HACJIEACTBEHHOCTHU U 0

U3MCHYUBOCTH

https://m.edso0.ru/863e86f2



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

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubnuotexa [JOK
24 MIPU3HAKOB. 0 https://m.eds00.ru/863e887
Monoru6puanoe 8
CKpeIMBaHHE
UTHOpHUIHOE
A P but6mmoreka [IOK
CKpelniuBaHue. 3aK0H
25 0 https://m.edso0.ru/863e89a
HE3aBHCHUMOI'0 4
HacJIeI0BaHUS IPU3HAKOB B
Cuenennoe
HacJIeIOBaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yuenune bubnmnoreka HOK
26 | pe3yabTaToB 0.5 https://m.edso00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢UIIBl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka mnosma.
bubnunorexa LIOK
Hacnenosanue
27 0 https://m.eds00.ru/863e8c6
MPU3HAKOB, CIIETITICHHBIX 0
C OJIOM -
M3MeHYHUBOCTS. Bu6 OK
28 Henacnencreennas 0.5 nosmotexa I

N3MCHYHNBOCTbD.

https://m.edsoo.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

JlaboparopHas pabota Ne
6. 3yuenue

MO (PUKATIOHHON
WU3MEHYHUBOCTH,
IIOCTPOEHHE
BapHUaLlMOHHOIO psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennas
U3MEHYUBOCTbD.
29 JlaboparopHas pabota Ne 05 bubnmnoreka [HOK
7. «AHanu3 MyTauun y ' https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bubnuorexa [JOK
30 I'enetuka yenoBeka 0 https://m.edso00.ru/863e8d7
8
PesepBHbIii yPOK.
O60061eHue o Teme
31 «HacnencTBeHHOCTE U 0
W3MEHUYUBOCTH
OpPTaHHU3MOB»
bubnunorexa LIOK
32 (CeTeRIIA KaK HayKa i 0 https://m.eds00.ru/863e921
mporecc 4
MeToabl U JOCTUKEHUS but6mmorexa [IOK
33 CEJIEKIIMM PaCTEHUN U 0 https://m.eds00.ru/863e921

JKHUBOTHBIX

4



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

34 buorexnonorusa xak
0Tpaciib IIPOU3BOACTBA

bubnunoreka LIOK

https://m.eds00.ru/863e933
6
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https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KITACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3yYCHUS o0pa3oBaTte/ibHbIE
/ padoThI padoThI
pecypchbl
1|
DBOJIIOLIMS U METOJIBI €€ bubmmorexa [JOK
1 1 https://m.edso00.ru/863ea20
W3y4YeHUs o
Wcropus pa3Butus bu6nuoreka [JOK
2 IIpe/icTaBIeHUM 00 1 https://m.eds00.ru/863e957
3BOJIIOLUU 0
bubmuorexa [JOK
3 Muxkpo3Boironus 1 https://m.edso0.ru/863e9c1
€
ITonyAuus kak
3JeMEHTapHas €IMHUIA
BHUJIA K DBOJIIOIUH. bu6nuorexa [IOK
4 JlabopaTtopHas pabota Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHeHHE BHIOB IO 6
MOP(OJIIOTHIECKOMY
KPUTEPUIO»
JIBMOKyIIME CUITBI bubmuoreka [IOK
5 (a;meMeHTapHbIe 1 https://m.edso00.ru/863e9da
(aKkTOpbI) IBOIFOIIUH 4
6 EcrecTBennsIit 0TOOD 1 1 bubnuoteka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

ero (popmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTel 3BOMIOLMY:

MPUCIIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 0.5 bubmuoreka [IOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hanpasnenus u nytu bubmorexa LOK
8 P vt https://m.edso00.ru/863e9c1
MaKpO3BOTIOITUN o
9 Heobpatumocts
ABOJTIOIINH
10 WcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6nuorexa [IOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eab5a
Ha 3emiie 6
PasButHe xnu3HM Ha bubnunorexa LIOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 05 bubmuoreka [{OK

DBOJTIOIUHN

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

pPacTUTEIBHOTO U
YKUBOTHOTO MHUpa.
[IpakTrueckas padota No
1 «M3yuyenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

[}

CoBpeMeHHas cuctema

bubnuorexa [IOK

14 https://m.edsoo.ru/863ea48
OpraHUYEeCKOTO MUpa e
OBOIIOLUS YeIOBEKA bubmnoreka IIOK
15
(a"TpOMIOTEHE3) https://m.edsoo.ru/863eac2c
JIBMOKyIIIHE CHJITBI bubnmnoreka [HOK
16 | (daxTopsi) https://m.edso0o.ru/863ead4
aHTpOTOreHe3a 4
17 OCHOBHBIE CTagUNA
DBOJIIOIIMU YeJIOBEKA
YenoBeueckue pacel U
18 NPUPOIHLIE aTanTallii Bubmorexa ITOK
pHp https://m.edso0.ru/863eaea2
YyeJIoBeKa
PesepBHbIii yPOK.
O0o001enue Mo TeMe
19 «BO3HUKHOBEHHE U
pa3BHTHE KU3HU HA
3emie»
20 | Dxomorus Kak HayKa



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

91 Cpenpl oOuTaHus u bubmmoreka [JOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.

JlaboparopHas pabota Ne

3. «Mopdonoruueckue

O0COOCHHOCTH PaCTCHHIA

13 PasHbIX MeCT but6mmoreka [IOK

22 0.5 https://m.eds00.ru/863eb10
oOHUTaHHSY. o
JlaboparopHas pabota Ne -

4. «BrusiHue cBeTa Ha

POCT U pa3BUTHE

YePEHKOB KOJICYCa»
bubmuorexa [JOK

23 buotnueckue hakropsl https://m.edso0o.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTePUCTHKU

TIOMYJISIIIAH.

24 [IpakTuueckas padora Ne 0.5
2 «[loacuér mmoTHOCTH
MTONYJIALMN pa3HBIX
BHJIOB PACTEHUIN»

Coo0riecTBa OpraHu3MOB bubmorexa HOK

25 https://m.edso00.ru/863eb46
— OuoI1IeHO3 N

26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK

(3K0CHCTEMBI)

https://m.eds00.ru/863eb46



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

a
OcHOBHBIE TTOKA3aTeNN
KOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. Cykieccus
28 [IpupoiHbIE SKOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubnmorexa HOK
30 1 https://m.edso0.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubnuorexa [IOK
31 CYIIECTBOBAHHS 1 https://m.edso00.ru/863ebd1
ouochepst 6
30 YenoBeyecTBo B 1
ouochepe 3emnu
bu6nuorexa [IOK
CocymiecTBoBaHue
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEIOBEUYESCTBA o
PesepBHBIil ypoOK.
34 O0600611eHrEe TEMBI 1
«CoobmecTBa u
9KOJIOTHYECKUE CUCTEMBI»
OBILEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buosorus, 10-11 kmaccel/ 3axapoB B.b., Pomanosa H.W., 3axapora E.T.; nox
penakuuent Kpukcynosa E.A., OO11ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - yueOHUK»

buonorwus,10 knacc, 6a3oBbiit, B.B.I1aceunnk,Kamenckas A.A,Py0oB A. nmon

penakmuei [Taceunnka B.B.

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
college.ru

http://www.e-osnova.ru/

http://digital./sentember.ru

http://www.zavuch.ru

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
http://infourok.ru/elektronnie-obrazovatelnie-resursi-biologiya-klass-
2322954.html






