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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
npaBoMm. Ponb Ouosornn B (OpMHUPOBAHUM COBPEMEHHOMW HAyYHOW KapTHHbI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

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

JdemoHcTpanuu:

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

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

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

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

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKusble cuctembpl (OMOCHCTEMBI) Kak NpeIMET HW3Y4YeHHUS OHOJIOTHH.
OTnu4ue )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMocHCTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOYHBIA, TKaHEBBIM, OPTaHU3MCHHBIM,
MOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTeOIIeHOTHYECKUIN),
ouocdepHsbIit.

JemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTAB KJIETKU. XHMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMKM BOABI W MHUHEPAIBHBIX BeEIIECTB B KieTke. l[lommepskanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHne 6€IKOB. AMUHOKHCIOTH — MOHOMEPHI OEJIKOB.
He3amenumble W 3aMEHMMBbIE aMHHOKHCIOTHI. AMHWHOKHCIOTHBI COCTaB.
YPpoBHU CTPYKTYpBI OEITKOBOI MOJIEKYJIBI (IEpBUYHASL, BTOPUYHAS, TPETUIHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonorumueckue
(GyHKIMH OEIKOB.

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

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibsl (caxaposa, JIaKT03a) W MoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJUTI0NI03a). bronornyeckue pyHKITMM YrIeBOIOB.

Jlumunel: Tpurnuuepunbl, Qochomunuasl, crepouasl. [uapodunsHo-
runpodoOHble cBoiicTBa. buonmornyeckue Qynkuuu aunugoB. CpaBHeHUe
YTJIEBOIOB, OCTTKOB Y JIMMHI0B KaK UCTOYHUKOB YHEPTHUH.



HykneunoBesie xucnorel: JIHK u PHK. Hykneoruasl — MoHOMEpHI
HyKIeuHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Crpoenue u QyHkimum
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

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

Knerka kak uenoctHas >xuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi meMOpana, mosiekysbl JJHK kak reneruueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpOoeHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KJIETKU. OCHOBHBIE OTJIMYWS PACTUTEIBHOM, KUBOTHOU M
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 [onbmxku, Jsm30combl. [lolyaBTOHOMHBIE OpraHOUABI  KIIETKH:
MUTOXOHJIPUH, TUIaCTUABL. [IporcXoxkaeHne MUTOXOHIpUN U TIacTul. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue sipa: sijaepHast 000JI04Ka,
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:  «PacripenenieHue XMMHYECKUX DJJIEMEHTOB B HEXKHUBOMU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «lleproguyeckas TadIUIIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
6enkay, «Ctpoenue depmentan, «Hyknennossie kuciotel. JJHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »>yKapuoTHUYECKOM KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KiIeTKn», «CTpoeHue
MPOKAPUOTUYECKON  KJIeTKn», «CTpoeHue sapa KIETKW», «YTIIEBOABDY,
«JInmmaeny.

O6opynoBanne: CBETOBOM MHKPOCKOI, OOOPYIOBaHUE ISl TPOBEICHUS
HaOMIOACHUHN, W3MEPEHUI, DKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTUHYeCKUE padoThI:

JlabopatopHast padota No 1. «M3yueHue KaTaqTuTUYECKON aKTUBHOCTH
¢dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTajasbl)y.

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

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IN3M. ACCUMUIISINS (TIJTACTUIECKUNA 0OMEH )
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €UHOTO TpoIlecca
MeTtabonm3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTHH B MOHUMAHUU
MeTaboIr3Ma.

Tuner oOmena BemecTB: aBTOTPOHBIM u TeTepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®ortocunTe3. CBeroBas u TemHoOBas ¢a3bl (oTocuHte3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBuil cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
NOBBIIIEHUS €T0 NPOAYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCHHTE3UpYIoIne OakTepuu. 3HAYEHHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PaciieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBAHHE DHEPrUM B KIETKE. OJTalbl SHEPreTUYECKOro OOMEHa.
I'mukonu3. bpoxenue u ero BuAbl. KuciopogHoe okuciIeHUE, WIH KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakunm wmatpuuHoro cuHre3a. I'eHermueckas wuHbopmanms u JIHK.
Peanuzanus renernueckoi mHpopmanuu B KieTke. ['eHETHYECKUN KO U €ro
cBorictBa. TpaHckpuniusi — MarpuuHblii cuHte3 PHK. Tpancasuua -—
OouocunTte3 Oenka. Ortamnbl TpaHcisiuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeiTHs BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaeduinura yenoeka (BUY) — Bo36ynurens CITNda.
OOparHast ~ TpaHCKpWMIIMS, peBepraza W  uHTerpasa. lIpodunakruxa
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /. 1. Usanosckuii, K. A. Tumupsses.

Taomuer 1 cxembl: «Tunbsl nutanusy, «Meradonuzmy», «MUTOXOHIPHUSY,
«JHepreTuyeckuit oOMeHy», «Xioporiact», «Potocuntesy, «Ctpoenne JJTHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeThyecKuii
kom», «Bupyce», «baktepuodarn», «CtpoeHre M KU3HEHHBIA MUK BHUpYycCa
CII1/a, 6axtepuodara», «Pemmmxkarus JJHK.

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

Tema S. PasMHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounsiii UK, WM KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permmukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIONIHBIA U TAIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHUJIBL.
[{utonornyeckue OCHOBbI Pa3MHOXKEHUS W HWHIUMBUAYAJIbHOTO Pa3BUTHUS
OPTraHU3MOB.

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

[Iporpammupyemast rubesb KJISTKH — arorTo3.

@dopMbI  pa3MHOXKEHHS OpPTraHW3MOB: O€cCIoyioe | TMOoJoBOe. Bumis
Oecrojioro  pa3MHOXKEHHS:  JIeJICHHE HaJABOE, T[MOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAYCHUE JUISl CEJICKIINM.

[TomoBOE pa3MHOKEHHE, €TO OTINYHS OT OECIIOJIOTO.

Meiio3. Cranuu meiio3a. IIpouecchl, npoucxoadimue Ha CTagusx Menosa.
IloBenenne xpomocoM B Menose. KpoccuHrosep. bronornueckuit cmsbIC U
3HA4YEHUE MENo3a.



["ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U SMYHUKA. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOreHE3). OMOpPHUOHANIBHOE pa3BUTHE
(amOpuorenes). Jrarbl SMOPUOHATBLHOTO PA3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTHe. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). BiusHue
Cpelibl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: 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, YCTAaHOBJEHHbIe [
Mennenem. MoHOTHOPUAHOE CKpEIIMBaHUE. 3aKOH €IWHOO0Opa3us THOPUIIOB
MepBoro mnokojeHus. [IpaBwio JOMHUHMpPOBAHUS. 3aKOH paCILICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
npu3HakoB. [[uToreHeTHYecKre OCHOBBI JUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBaHue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUI0 Te€HOB. HapylieHue cuersieHuss TIeHOB B
pe3ysbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTMYECKME KapThl.

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



N3MeHYHnBOCTD. Buasl  M3MEHUYMBOCTH: 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 MyTaluii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTora ¥ NOPUYUHBI MYTAIUH.
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, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKAa: T€HHBIC
60J1e3HM, OOJIC3HNU C HACJIEICTBEHHON MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe U TEeHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIEI 310pOBOTO 00pa3a KU3HU, JTUATHOCTUKH, MPOMUIAKTUKN U JICYCHUS
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€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpuagHoe  CKpenIrMBaHuE,
«lluTonmornyeckue OCHOBBI  JUTHOPUIHOTO  CKpEIIuBaHMA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pacTEHUH,
KUBOTHBIX U 4eJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HaCIIEOBaHMUs,
CUCIUIEHHOrO0 ¢ Tmojom», «KapuoTumnbl 4YenoBeka M JKUBOTHBIX», «Buisl
M3MEHUYMBOCTHY, «MonudukannonHas n3MeHIYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanue», «JluruOpuaHoe ckperniuBanuey, «llepexpéct
XpPOMOCOM», MHUKPOCKOIN W MuKpompemapat «Jlpo3zoduna» (Hopma, MyTanuu
(bOpMBI KPBUTLEB M OKPACKH TeJa), repbapuit «I 0pox MOCeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKUEe PadoThI:

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

Jlabopatopnas pabora Ne 6. «U3yuenme MoAMPUKAIMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOIN.

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

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

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.



Cenekuus KaK HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS U MHOTrooOpas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMH PACTEHUMN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUILIONAOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus kak oTpaciib MPOU3BOJICTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHo JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxkeHepus. 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 «lleHTpBl MPOUCXOXKIEHUST U MHOro0Opa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akameMuka
M. ®. lBanoBay, «Ilomummonaus», «O0bEKTE OMOTEXHOJIOTHNY, «KIIeTouHbIe
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

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

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHSI SBOJIIOLMOHHOW TEOPUU. DBOJIIOLIMOHHAS
Teopusi U e€ MecTo B OMoJioruu. BiusiHue 3BONIIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

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

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

OpomounonHas Teopus Y. JlapBuHa. IIpenmnocbuiku BO3HUKHOBEHHUS
JapBUHU3MA. J[BIDKYyIME CHUJIBI 3BOJIIOLMHU BUAOB MO JlapBuHy (M30BITOYHOE



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

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

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOIOLMH BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

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

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pe3yJbTaT HBOIONUU. [Iprmepbl
IPUCTIOCOOJICHU Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTAIINH.

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

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

IIpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIanTUBHAS paJudalysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mrosuiep, A. H. CeBeprios.

Tabmuubr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcey, «Dopmbl 60pbObI 3a
cymectBoBanue», «EctecTtBennbii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHu», «MHoroob6paszue IIOpPOA KUBOTHBIX), «Tommynsaum,
«MyTarnuonHasi U3MEHYUBOCTHY, « ApoMopdo3b», «nnoagantamumy, «Oo61Ias
nereHepauus», «JBuxKymme cuiabl 3Bofonuny», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHocTs opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000pA30BaAHUEY.

O6opynoBanue: KOJJICKIHS HACEKOMBIX C PA3MYHBIMU THUTIAMU OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «IIpruMepbl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTpoeHue roJIoBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, kKoJieKuus «DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKpompenapar «Jlpo3odunay (Hopma, MmyTaiiuu (OpMbI KPHIITLEB U
OKpacKH TeJa).

JlaGopaTopHble 1 NpaKkTUYeCKUEe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHe BUIIOB MO MOp(]oIorndeckomy
KPUTEPUIO».

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

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emule.

JloHay4dHbIe TpPENCTABICHUSA O 3apOXKICHUMU KXU3HU. HayuHble rumortessbl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHepMus. XHUMHYECKas
ABONIOIMS. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB M3 HEOPTAaHUYCCKHUX.
OKCIEpUMEHTANIbHOE TOATBEPKACHUE XUMUYECKOW »3Bomtouuu. HavanbHbie
sTanbl Ouonornueckoit sposronuu. [mmoreza PHK-mmpa. ®opmuposanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



PazButHe x)u3Hu Ha 3emuie 1o spaM u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepUOAbl: KEMOPHUICKHIM,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

KaiiHo3olickags 3pa © €€ Tepuojbl: IAJIEOrCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPoLeccOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpaK€HHE 3BOJIIOUUHA. OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNOoBeKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
NPEACTABICHUM O  IPOUCXOXKICHUM  4YeloBeKa. MeTtoapl  M3ydeHUs
aHTporniorene3a. (CxonctBa M pa3nuyusl  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHueCcKO€E NOJIOAKEHUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMAHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymensii, YenoBek MNpsaMoxXomsmun, YenoBeK HeaHIAEpTaJbCKUM,
Yenosek pazymMHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHMSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYIAUSL.

YenoBeueckne packl. (OCHOBHBIE OOJBIIME pachl: €BPOIMEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJOMHAsl (9KBATOpHUAJIbHAS), MOHTOJIOMHAS
(azuarcko-amMepukanckasi). UepTbl MOpUCTIOCOOIEHHOCTH  MpECTaBUTENEH
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 OPraHUYECKOTro MUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKAa M UYEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX HAXOJOK TPEIKOB
COBPEMEHHOTO 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFOAN», «HeI0BEeYECKUE pach».

O6opynoBanne: Mymspku  «[Ipoucxoxnenne  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTaliblla, KPOMaHbOHIIA), CIENKH HIIH
M300paKEeHHsI KAMEHHBIX OpPYIUI MEePBOOBITHOTO YeIOBEeKa (KaMHH-YOIIIEPHI,
pyoOuna, ckpebna), TeoXpoHOJOTHYECKass Talnuma, KoJeKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 IpaKkTHYEeCKUE PA0OTHI:

[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.

DOKOJIOTMS KakK Hayka. 3aJadyd ¢ paslelbl 3KoJoruu. MeTroabl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOJIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



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

Oxonornueckue ¢akropsl. Kiaccudukanus 3K0JIOrHUEeCKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKUE M aHTPOINOreHHbIE. JleWCTBUE HKOIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

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

buotnueckue  daktoprl. Buumbl  OMOTHYECKHMX  B3aUMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO).
AMeHcanmu3M, HeWTpaiu3M. 3HadeHUE OWOTHYECKUX B3aUMOJCUCTBUUN st
CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU MOMyasiui. (OCHOBHBIE IOKa3aTENH
MOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTH, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

[Toptpetsi: A. 'ymbGonbar, K. @. Pynee, O. 'ekkensb.

Tabnuupr u cxembl: kapta «[Ipuponnsie 30Hb1 3emnny, «Cpesl oOuTaHus
opranusmoBy, «®Portomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumeBbie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKUue padoThbl:

Jlabopatopnast pabota Ne 3. «Mopdosornueckre 0COOEHHOCTH PACTCHHM
U3 pa3HBIX MECT OOUTaAHHS.

Jlabopatopnasi padora Ne 4. «BnusHMe cBera Ha POCT U PaA3BUTUE
YEPEHKOB KOJICYCa.

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

Tema 4. Coo0miecTBa ¥ IK0JOTH4YECKHE CUCTEMBbI.

Coo06miecTBO opranu3MoB — 0uoreHo3. CTpyKTypsl OMOIIEHO3a: BHUI0BAs,
POCTpaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3UM B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBLHBIE KOMIIOHEHTHI IKOCUCTEMBI: TMPOMYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemIECTB H TOTOK JHEPrUU B
skocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHCTEMBI. [IHieBsie nenu u
cetu. OCHOBHBIE TIOKa3aTeNM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKUE TMHUPAMHJIBI: MPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUUBOCTh, CAMOPETYJIsus, pa3BuTe. CyKIeccusl.

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

AHTPOTOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sIICTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepuaackoro o 6uocepe. I'panuiibl, coctaB u CTpyKTypa
ouocdeprl. XKuBoe BemecTBo u ero pynkiuu. OcobeHHocTu Ouochepsl Kak
rJI00aBbHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ounocdepe.

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



YenoseuectBo B Ouochepe 3emiid. AHTPONOreHHbIE HW3MEHEHHUS B
ouochepe. I'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHMEe  MPUPOALI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoWumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHU M OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabnuupl u cxemsl: «IlumieBrie enm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa wu yenoBek», «IKOCUCTEMa IIMPOKOJIMCTBEHHOTO  JIECay,
«JKocucTeMa XBOMHOro Jjeca», «buoOIeHO3 BOmOEMaA», «ATPOIECHO3Y,
«IIpumepHbIe aHTPONOTEHHBIE BO3JEHCTBUS Ha Mpupoay», «BaxHeimme
MCTOYHUKH 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHelmias
coctaBisitonias Ouocdepbry, «DakTtopbl Jerpaganud nouB», «llapHUKOBBIT
abdext», «DakTophl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepwy, «OO6mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOXHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIMU
pacTEeHUN U KUBOTHBIX, MIPUHAIICKAIINE K PA3HBIM SKOJOTHMUECKUM TpyIaM
omHoro Buma, Kpacmas xkuura Poccuiickoit ®enepanun, HN300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOI'PAMMbBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycraHaBIMBarOTCS TPEOOBAHHS K pe3yJibTaTam
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTUYHOCTHBIX pe3yJIbTATOB OCBOEHUS mpeameTa «buonorus»
BBIJICJICHBI  CJIENYIOIIME  COCTAaBISIONIME:  OCO3HAHHE  OOYYarOIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPEIEICHUI0, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KIJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TpaaulUid pa3BUTHUS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh  OOYYaroIIMXcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh I€JIM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS» JOCTUTAIOTCA
B €JMHCTBE y4eOHOM M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIBTYPHBIMH, HCTOPUUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMHU, IPUHSATHIMHU B OOIIIECTBE MPAaBUIAMU U
HOpMaMH  TIOBEACHUS M  CHOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3ULIMKM JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY M MPABOMNOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIIOKOJIEHUIO, B3aMMHOTO YBaXXEHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIMUsM MHOTOHAIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS  C(POPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IPOIECCe
peanu3alui OCHOBHBIX HAMPABJICHUN BOCIUTATEIIBHOW 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 TPaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHa U MPaBOIOPSIKA;

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

CIIOCOOHOCTh OINPEAENATh COOCTBEHHYIO IO3ULHUIO IO OTHOLIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;



YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU LICHHOCTAMHU
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  POCCUICKOMN IrpakIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Ponunoiu, ropmoctu 3a cBOM Kpail, cBOX PoauHy, CBOW S3BIK U KYJIBTYpY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
IPUPOJIbI, JOCTHKEHUsAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, NMOHUMAHHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUMU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W NMPUHUMATh OCO3HAHHBIE PEIICHUS,
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 LIEHHOCTEU CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

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

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

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0€30MacHOro 00pasza KU3HH
(3mopoBoe TUTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWI W  HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATHW W OTAbIXA, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHJIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUSI B CUTYyaIlUSAX, YTPOKAIONIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ynotpebiieHus ankoroisi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW U COLUMAIBHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH "
CaMOCTOSITENIHO BBITIOIHATH TAKYIO JEATEIIBHOCTD;

UHTEpEC K pas3auyHbiM cdepaMm MpodecCUuOHANBHOW JEATEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIiei npodeccun U peann3oBbIBaTh
CcOOCTBEHHbIE KU3HEHHbIC TUUIAHbL;

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

7) 3K0JI0OrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU I1€JeCO00pa3HOE OTHOIIECHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYyJIbTYpbl: MPUOOpETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXKHBIX TMOCIEACTBHM JId
OKpY>KaroILlEn Cpeibl;

OCO3HaHME TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COOJIOJIEHHE TpaBWJI TOBEACHHUS B  MPHUPOJIE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUSI B JKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEINpUATHE ACHUCTBHUI, NPHUHOCIIIMX BPEd OKpYXKaromel
IPUPOIAHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUITHBIC SKOJIOTUUECKHE
MOCJIEACTBUA MPEANPUHUMAEMBIX I€UCTBUN U MPEIOTBPALIATh UX;

HaJu4Yue Ppa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, SKOJOTHYECKON
KYJIbTYpbI, OIbITA JEATEIBHOCTH HKOJOTHMUYECKON HAMPaABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHON U COLMATIBHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIIbHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B TMOJUKYJIHTYPHOM
MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKON KYJIBTYPhl KaK CPE/ICTBa
B3aUMOJICUCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

MOHMMaHuEe crenu@uKu OUOJOTHU KaK HAayKH, OCO3HaHUs €€ poJid B
(dbopMHpPOBAHNY PAIIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIETOCTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
o0IiecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3aHUE TIEPCTICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecnedyeHWs Tepexoja K YCTOWYMBOMY DAa3BHUTHIO, PAIMOHAIBEHOMY
WCIIOJI30BAHUIO TPUPOIHBIX PECYpCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTHMYECKMX 3HAHUK B IEISX
MOBBINICHUST OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  OOydarouiuxcs,
dbopmMHpyemMoil py N3y4eHUU OHOJIOTUY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 0OOCHOBAHHbBIC 3aKIIIOUEHHS] Ha OCHOBE HAay4YHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

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

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

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHSATHS, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUDUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMBbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaJIbHBbICE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHUBHBIE, PETYJIATHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON TPAaMOTHOCTH M COLMAIBHON KOMITETEHIIUU
00y4Jarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
ydeOHbIE IEUCTBUS B TTO3HABATEILHON M COLUATIbHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSATENbHO  (OpMyNIHUpOBaTh H  aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccudukamuu, 000OIIEHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATH CBSI3U C APYTHMHU MOHATHUSIMH ),

OTIpeNeNATh e JEATeIbHOCTH, 3a/JaBas MapaMeTphl U KPUTEPUU HX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTA C IOCTaBICHHBIMHU
HETISIMU;

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

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICITYKTUBHBIC, TIO
aQHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJIS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIIECHUHN B M3y4aeMBIX OMOJIOTHUECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJA, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHTh KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUHN NEATeIbHOCTH;

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

pa3BHUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS

BJaJIeTh  HaBBIKAMH  Y4€OHO-HCCIIENOBATENbCKOM WM TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMEHECHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCTIOJB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUI  MBIIUICHWS,  BIAACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
JCATCIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W W aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JIJIs JI0Ka3aTelIbCTBA
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 CHUTYAI[UsM, OIECHUBAThH IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh ICJICHAIIPABICHHBIN ITOMCK MIEPEHOCA CPEICTB M CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

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

YMETh HHTETPUPOBATh 3HAHHS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UCH, ITPEJIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHHSI,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTHUUECKHX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aPOCHl U IPUMEHSTH Pa3IMIHbIC METOBI TIPH IIOUCKE U
oTbope OuojornYeckor uWHQpOpMAIMU, HEOOXOJAMMOM ISl BBITOJHEHUS
y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJB30BaHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod uHOpMAIUMEH: TPUMEHATh XUMHUYECKHe, (UMUYECKUE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
UH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WMJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHuMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4ui, yUUThIBaTh HHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB IUAJIOTA WU JUCKYCCHUH);

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

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

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YIEOHOMU 3a/1a4u;

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

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

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3IHMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OMOJOTHYECKHWE 3HAHUS IS BBISABICHUS MPOOJIEM M UX
peIIeHNs B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYID  JI€SITEIBHOCTD,
BBISIBJISITE TIPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3a7adydl B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M IPOSIBICHUIO IIUPOKOH SPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHHMM, MOCTOSHHO ITOBBIIIATH CBOM 0Opa3oBaTElbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM U MBICIMTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB M
OCHOBAHUM, UCITOIb30BaTh MPUEMBI PedICKCUU 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) npuHsTHE CeOSI 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 CIOCOOHOCTh MOHUMATh MHP C TTO3HMITUHU APYTOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeaMmeTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
WHTEpIpETallMi ¥ TNpeoOpa3OBaHUIO 3HAHUW, BHUIBI JIESITCIBHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWN B Pa3IUYHBIX YYCOHBIX
CUTyallMsiX, a TaKK€ B PEATbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
Oouonorueii. B mporpamMme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABIEHBI 10 TOAaM
oOy4eHwusI.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS yueOHOTO npenmera «buonorus» ¢ 10
Kjlacce TOJKHBI OTPAXKaTh:

cOpPMUPOBAHHOCTh 3HAHUI O MECTe M pOJU OWUOJOTHMH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOMU
€CTECTBEHHO-HAYYHONW KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHUSA, O BKIAJIE
POCCHICKAX ® 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHON TPAMOTHOCTH Y€JI0BEKa JJIsl pEIIeHUs )KU3HEHHBIX 3a71a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEHIECTB W MpeBpallcHue
SHEPruu), TroMeocTa3 (camoperyssius), YpPOBHEBas OpraHU3alUs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BEIECHUE (peripoyKius), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE Wu31aratb OWUOJOTHYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJsIpHOW Ouonoruu), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBusiosa) u ydeHus (0 1ieHTpax MHOTO0Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

yMEHUE BJIaI€Th METOJJaMU HAYYHOI'O MTO3HAHUS B OMOJIOTHU: HAOIIOICHUE
Y OTIIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHU, OpraHu3alus U MpoBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJBIDKCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
pE3yJbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHSITHH, TEOPUNA U 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIlEHUs YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTUYECKOTO M IHEPreTUYEcCKOro oOMeHa, XeMOCHHTEe3a, MHUTO3a, Meno03a,
OIUIOJJOTBOPEHUS, PA3MHOXKECHUS, HWHIMBUAYAJIBHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHHUE IPUMEHSTH MOJIYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, ISl IPUHATUS TPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C TeJbI0 oOecriedeHus 0e30MacHOCTH CBOETO 3/I0POBbS M 3I0POBBS
OKPYXAIOIIUX JIOJeH, COONI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHUKEHUHU COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAJILHOTO
PUPOJIONIOIB30BAHUS;

YMEHHUE pellaTh >3JEMEHTapHbIE TE€HETHUYECKUE 3aJaul Ha MOHO- H
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE 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 HCTOYHUKOB,
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,
[eNY TUTaHUs, YKOJIOrHYecKasi mupamMuaa, ouoreoreHos, ouocdepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpreBoro cxoactBa K. M. Bapa, uepenoBanus riiaBHbIX HalpaBJICHUA U
nyteit sBomonnu A. H. CeBepiioBa, yuenust o 6umocdepe B. M. Bepranackoro),
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
OOBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

yMEHHUE MIPUMEHSTH MOJYyYCHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JJIsl IPUHATHS TPAKTUYECKUX PELICHUHN B TOBCEIHEBHOM
KU3HU C TEJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COONI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOTHOMN cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounosoruu JUIA panoOHaIBHOIO
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), pacCMaTPUBaTh TJIOOAIBHBIE IKOJOTHYECCKUE
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 KounyecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIE)
n/ pas3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
n MporpaMmMabl padoThbI padoThbI
bubmnoreka IIOK
1 buonorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
5 ’KuBbie CHCTEMEBI U UX 1 bubmnoreka IIOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 1 bubmnoreka IIOK
CTPOECHUE KJICTKU https://m.edso0.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubmuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
PasmHoxeHue u
5 WHAUBUYyaTbHOE 5 1 1 bubmmorexa [JOK
AMBAAY https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh U
6 W3MEHUYUBOCTh 8 1.5 bubmmorexa [JOK
' https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 Cenek1usi OpraHu3MOB. 3 bubnmnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bubnunorexa LIOK
8 P
SSEPBHOE BpeMA 1 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO 34 2 4



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

YACOB 110 [TPOTPAMME




11 KITACC

HaumeHoBaHUe Koau4vecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NPorpamMmsbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
Omoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHME 1 Eub 10K
noMMoTeKa
2 PaSBUTHE A3 9 1 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emuie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuorexa [JOK
PYRAIOH https://m.edsoo.ru/7f41cc74
cpena
CooOmiectBa u
4 9KOJIOTHYECKHE 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 25

[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

MHHCPAJIBHBIC COJIN

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KounTtpoJubHbie IIpakTuyeckue
Beero H3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
1 HOJIOTUS B CHCTEME L >
HayK Https://m.edsoo.ru/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTuueckas pabora Ne
bu6nuorexa [IOK
1 «Mcnonb3oBaHue
2 1 0.5 https://m.eds00.ru/863e612
Pa3IUYHBIX METOJIOB MPHU "
H3Y4YEeHUU B
OMOJIOTUYECKUX
00BEKTOBY
bubnunorexa LIOK
buonornueckue cuctemsl,
3 1 https://m.eds00.ru/863e656
MIPOIIECCHI U UX U3YUCHUE 4
XUMUYECKUU COCTAB but6mmorexa [IOK
4 kieTku. Boga u 1 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
https://m.edsoo.ru/863e674e

beaku. CoctaB u

bubnunoreka LIOK

5 https://m.eds00.ru/863e6b7
CTpOeHHE OEJIKOB )
DepMEHTBI —
OMOJIOTUYECKHE
KaTaJlu3aTopPHI.
JlaboparopHas pabota Ne bubmuoreka [IOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTaJTUTHYeCKON 2
aKTUBHOCTH (pEpMEHTOB
(Ha mpuMepe aMusa3bl
WM KaTaiasbl)»
bubnuorexa [JOK
7 YraeBoasl. JIumuasr https://m.eds00.ru/863e687
0
bu6nuorexa [IOK
8 HyxkrentosbIe KHCIOTE. https://m.eds00.ru/863e6d5
ATO T '
c
Uctopus u metozs
W3YYEHHUS KIIETKU.
bu6anoreka LIOK
Knerounas
9 https://m.edso0.ru/863e6e8
teopus.Knerka kak 3
[IETIOCTHAS JKUBas -
cucremMa
Crpoenue bubmuoreka [JOK
10 9yKapuOTHYECKON 0.5 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas

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



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

pabota Ne 2 «M3yuenue
CTPOCHUS KIETOK
pacTeHuii, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMCaHHE»

[}

OOMEH BELLECTB WU

bubmuorexa [JOK

11 https://m.eds00.ru/863e766
MeTa0O0IN3M c
bubmuorexa [JOK
dotocunTes.
12 https://m.edso0.ru/863e7c9
XeMocHuHTE3 8
bubmuorexa [JOK
13 7
JuepreTuieckii oGMeH https://m.edso0.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJIETKH. J{elleHre KIeTKH.
Murto3. JlabopaTopHas
paborta Ne 3 bubnmnoreka [JOK
14 «HaoOmronerne Muto3a B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaXx KOHYMKA 4
KOpeIlka JTyKa Ha
TOTOBBIX
MUKpOTIpernaparax»»
15 buocunTes Oenka. but6mmorexa [IOK

Peaknus MaTpu4IHOI o

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



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/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

CHHTE3a e
but6mmoreka [IOK
Tpancasuus —
16 https://m.edso0.ru/863e796
OnocuHres Oenka o
but6mmoreka [IOK
Hexnero e do
17 JICTOUHEIC (OpMEI https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmuorexa [JOK
https://m.edsoo.ru/863e81b
18 DopMBI pa3MHOKCHUS 6
OpTaHisMoB https://m.edso0.ru/863e831
e
. bubnuorexa [JOK
19 Meiios https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
ITIOJIOBBIX KJICTOK.
Or10/10TBOpPEHHE.
bu6nuorexa [IOK
JlabopaTtopHas pabota Ne
20 0.5 https://m.edsoo.ru/863e81b
4 «3y4eHue CTpoeHHs 6
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOTIpernaparax»»
bubnunorexa LIOK
NuauBunyansHoe
21 https://m.edso0.ru/863e843
paSBI/ITI/Ie OpFaHI/ISMOB 6
99 KonTponbhas padota no

TeMme "KieTka kax



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

LEJIOCTHAS XXUBAast
cucrema"

I'enernka — Hayka o

23 HACJICACTBEHHOCTH 1 bubmorexa [IOK
https://m.edso0.ru/863e862
M3MCHYMBOCTH
3aKOHOMEPHOCTH
HACJICOBaHUS bu6nmorexa [IOK
24 IIPU3HAKOB. https://m.eds00.ru/863e887
MonorubpuHoe 8
CKpCIIMBAaHUE
UTHOpHIHOE
i:[ermII/)IBaHHe. 3akoH bubmmorexa LOK
25 https://m.eds00.ru/863e89a
HE3aBHUCHUMOI'0 4
HACJIeIOBaHUS MPU3HAKOB
CuenenHoe
HacJIeI0BaHUE
MIPU3HAKOB.
JlabopaTtopHas pabota Ne
5 «A3yueHne bubnuoreka [JOK
26 | pe3ynbTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPUAHOTO U 0
TUTUOPUTHOTO
CKpEIIUBAHUS Y
JPO30(HITB HAa TOTOBBIX
MHUKpOTIperiapaTax
97 I'eneTuka moma. bubnunorexa LIOK

Hacnenosanue

https://m.edso0.ru/863e8c6



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
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHCTIJICHHBIX
C II0JIOM

o

28

N3MeHUYnBOCTb.
Henacnencreennas
HU3MEHUYUBOCTb.
JlaboparopHas pabota Ne
6. U3yuenue
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH,
MIOCTPOEHHUE
BapHAIlMOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

0.5

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

29

Hacnencreennas
W3MEHUYUBOCTb.
JlabopaTtopHas pabota Ne
7. «AHanu3 MyTalun y
JPO30(HITBI HA TOTOBBIX
MUKpPOITpenapaTax»

0.5

bu6nuorexa [IOK
https://m.edsoo0.ru/863e8efe

30

I'enetuka yenoBeka

bu6anoreka LIOK
https://m.edsoo0.ru/863e8d7
8

31

PesepBHbIii yPOK.
KonTponbnas padota no
TeMe «HacnencrBeHHOCTE
1 U3MEHYMBOCTH
OpPraHU3MOB»

32

Cenexuus Kak HayKa 1

bubanoreka LJOK



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

poIIecc

https://m.eds00.ru/863e921
4

MeTtobl U JOCTHKEHUS

but6mmoreka [IOK

33 CEJICKIINH PACTCHUU U 1 https://m.eds00.ru/863e921
KUBOTHBIX 4
but6mmoreka [IOK
BuorexHonorus kax
34 1 https://m.edso0.ru/863e933
OTpaciib MIPOU3BOJICTBA 5
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



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

11 KITACC

Ne KoanuectBo yacon
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
DBOJIIOIHS U METOJIBI €€ bubmorexa LOK
1 1 https://m.edso00.ru/863ea20
W3Y4YCHUS o
HUcropus pazsutus bubmuoreka [IOK
2 npeACTaBICHUN 00 1 https://m.eds00.ru/863e957
3BOJIIOLUU 0
bu6nuorexa [IOK
3 MHUKPOIBOITFOIIHS 1 https://m.eds00.ru/863e9c1
€
ITomyAuus kak
JJIeMEHTapHasi €IUHUIA
BH/JIa ¥ DBOJIIOLIMH. bu6anoreka LIOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHeHHE BHIOB IO 6
MOP(OJIIOTHIECKOMY
KPUTEPHUIO»
JIBroKy1ye CUIIbl but6mmoreka [IOK
5 (p;meMeHTapHbIe 1 https://m.edso0o.ru/863e9da
(aKkTOpbI) IBOIIOIUH 4
6 EcrecTBenHbIit 0TOOp U 1 bubmuotexa [IOK



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 €€
OTHOCHTEIIHOTO
XapakTepa
Hamnpasnenus u nytu bubmorexa LOK
8 https://m.edso0.ru/863e9c1
MaKpPOABOJFOIIH o
HeoGpatumocts
9 spontouuu. Mcropus
KU3HU Ha 3eMJIe U
METOJIbI €€ U3yUYECHU
I'unotessr bubanoreka LIOK
10 IIPOUCXOXKACHUS JKU3HU https://m.edsoo.ru/863eaba
Ha 3emie 6
PazButue xu3Hu Ha but6mmorexa [IOK
11 3emiie 1o paM U https://m.edsoo.ru/863ea6b
rnepuogam €
12 OCHOBHBIC 3TaITbI 0.5 but6mmoreka [IOK

9BOJJIOINH

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

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

[}

CoBpeMeHHas cucTema

bubnuorexa [IOK

13 https://m.edsoo.ru/863ea48
OpPraHHYECKOTO MHpPa e
OBOIIOLUS YeIOBEKA bubmnoreka IIOK
14
(a"TpOMIOTECHE3) https://m.edsoo.ru/863eac2c
JIBMOKyIIIHE CHJITBI bubnmnoreka [HOK
15 (paxTopsr) https://m.edsoo.ru/863ead4
aHTpOTOreHe3a 4
16 OCHOBHBIE CTaINHN
JBOJIOLMH YEIOBEKA
YenoBeueckue pacel U
17 OPUPOIHBIE aalITalluN bubnnorexa LIOK
pHpoZ a 1 https://m.edso0.ru/863eaea2
YyeJIOBEKa
PesepBHbIii yPOK.
O00011IeHIE IO TEME
18 «Bo3HUKHOBEHNE U
pa3BHTHE KU3HU HA
Semiie»
19 KonTponbHas padota no



https://m.edsoo.ru/863ea8bc
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

teme "BO3HUKHOBEHHUE U
pa3BUTHE )XKU3HU Ha
3emie"

20

DKOoJ0rus Kak HayKa

21

Cpensl oOuTanus u
9KOJIOTHYECKHE (DaKTOPBI

but6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuoTtndeckue HakTophI.
JlaboparopHas pabota Ne
3. «Mopdornoruueckue
0COOEHHOCTH pacTeHUIt
13 Pa3HbIX MECT
oOUTaAHUS.
JlaboparopHas pabota Ne
4. «BnausHue cBeTa Ha
POCT U pa3BUTHE
YepeHKOB KOJeyca»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863eb10
e

23

buotnueckue hakTopsl

bu6anoreka LIOK
https://m.edso0.ru/863eb34
8

24

ODKOJIOTHYECKHUE
XapaKTEePUCTUKHU
MOIMYJISIHAH.
[TpakTuueckas padora No
2 «lloacuéT mI0THOCTH
MONYJISALMKN pa3HbIX
BHJIOB PAaCTEHUI»

0.5

25

CoobiecTBa OpraHu3MOB

bubnunorexa LIOK



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

— OHOIIEHO3

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

DKOJIOTHYECKUE CUCTEMBI

bubnunorexa LIOK

26 https://m.eds00.ru/863eb46
(KOCUCTEMBI) .
OcHoBHbIE TIOKa3aTeNN
9KOCHUCTEMBI.
27 DKOJIOTHYECKHUe bubmorexa LOK
. https://m.edsoo.ru/863eb5fa
nupamuibl. CBolicTBa
skocucreM. Cykueccus
[IpupoiHBIE S5KOCUCTEMBI.
28 AHTpOIIOreHHbIE
9KOCHCTEMBI
29 KonTponbnas pabota mo
Teme "Dxocucrema"
buocdepa — rnobanpHas bubmorexa OK
30 https://m.edso00.ru/863ebb5
IKOCHUCTEMa 3eMITH .
3aKOHOMEPHOCTH bubmuoreka [JOK
31 CYLIECTBOBAaHMS https://m.edsoo.ru/863ebd1
ouochepst 6
YenoBeyecTBO B
32
ouochepe 3emnu
CocyiiecTBoBaHue bubmorexa HOK
33 y https://m.edsoo.ru/863ebal
MIPUPOJIBI M YeIOBEYECTBA 6
34 PesepBHbIil ypoK.



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

O00011IeHUE TEMBI
«Coo0miecTBa u
SKOJOTUYECKUE CUCTEMBI)

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34

2.5







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kox npoBepsiemoro
pe3yjabrara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa3c
cpeaHero o0mero od0pa3oBanus

CdhopmupoBaHHOCTH 3HAHUI O MECTE M POJI OMOJIOTHH B CUCTEME HAyUH
B (hOpMHpOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHpa
BKJIQJIE POCCHUUCKUX U 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTH!
TPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHS )KM3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKaHUE OMOJOTUYECKUX TEPMUHOB U TIOHS
MeTabosm3M (OOMEH BEIECTB W IpEBpalllcHUE SHEPIruH), ToMeocTa
OpraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETIPOAYKIIHUS ), Ha
POCT U pa3BUTHE

YMeHne wu3narath OHMOJIOTHYECKHE TEOpUH (KJIETOYHAS, XPOMOCOMH:
Mengens, T. Moprana, H.W1. BaBunoBa) u yueHus (0 LEHTpax MH
KynbTypHbIX pacTeHniit H.M. BaBunosa), onpenensiT rpaHuIibl MX TPUME

YMeHue BiaajaeTh METOJaMHU HAaYYHOTI'O ITIO3HAHUS B OnoyIoruu (Ha6J'II-0I[e
IpoLEeCCOB U HBHGHHﬁ; opraHu3anusa U IMPOBCACHUC OMOJIOTHYECKOT
THUIIOTE3bI; BBIABJIICHUC 3aBUCUMOCTH MCKIAY HCCICAYCMBIMH BCIIMYUE
PE3YIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ N 3aKOHC
OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YMCHI/IC BBIJACIATH CYHIGCTBCHHBIG HpI/IBHaKI/I BI/IPYCOB, KIJICTOK HpOKapI/IO
MHOTOKJIETOYHBIX OPTaHW3MOB; OCOOEHHOCTH TPOIIECCOB OOMEHa BEII
KJIeTke, (OTOCHHTE3a, TUIACTUYECKOrO0 M DHEPreTHYECKOTo OOMEHa,

OHJ'IO)IOTBOpeHI/ISI, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I)IyaJ'II:HOFO paSBI/ITI/IH OpFaHI/I3M

YMmenue MNPUMCHATH IOJYYCHHBIC 3HAHUA I O0OBSICHEHHST OMOJIOTHYEC
NPUHATHA ITPAKTHYCCKUX pCIJ_ICHI/Iﬁ B IOBCEIHEBHOM >KU3HM B LIEIAX 00
3A0POBbA U 3JOPOBbS OKPYXKAKOIIUX JIIOI[CI‘;I, CO6J'IIOI[CHI/I}I HOPM I'paMOT!
HpHpO,Z[HOfI cpeac; MOHNMMAaHUuC HCO6XOI(I/IMOCTI/I HUCIIOJB30BaHUA JOCTHM
OMOTEXHOJIOTHI JJI PAallMOHAJIBHOT'O IPUPOAOIOJIL30BAHUS

YMmenue pelmiaTth 3JCMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d Ha MOHO-
CIOCIVICHHOC HAaACICJOBAaHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOl"O CK
HaCJICAOBAaHUA ITPU3HAKOB Y OPraHN3MOB

YMeHHe BBIMOTHATH J1TA0OPATOPHBICE MU TMPAKTHUYECKHE pPabOThI, COO
y4eOHBIM U JJA0OPATOPHBIM 00OPYIOBAHUEM

YMeHHe KpUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATH HH(POPMAIIHIO
BKJIIOYAIOLY0 IICEBJOHAYYHBIC 3HAHUSA W3 pPa3JIMYHBIX HCTOYHHUKO!
MaTepHalibl); STUYECKHUE ACTIEKThl COBPEMEHHBIX UCCIICAOBAHUI B OHOJIOI




10

VYMmenune CO31aBaThb COOCTBEHHBLIE IHCBMEHHBLIE W YCTHBIC COO6I_HCI
I/IH(bOpMaI_[I/II-O N3 HECKOJIBKUX HCTOYHHWKOB, 'PAMOTHO MCITI0JIb30BATh I1IOH

11 KITACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa3c
cpeaHero o01ero o0pazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYE
B (hopMHpOBaHHHM COBPEMEHHOH €CTeCTBEHHO-HAyYHON KapTUHBI MHpa
BKJIaJIE POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJOTOB B PA3BUTH!
IPaMOTHOCTH 4YeJIOBEKa JIJISl pelICHHs )KU3HEHHBIX 33]1a4

YMeHue packpblBaTh COJEpKaHUE OMOIOTUYECKUX TEPMUHOB M TMOHSITI
9BOJIIOLMSL,  JBHXKYIIME  Cuibl  ((pakTOpbl)  DBOJIOLUH,  IPHUC
BUI000pa30BaHUe, SKOJIOTHUECKHUE (PaKTOPhI, IKOCUCTEMA, TPOAYIIEHTHI,
MUTaHMs, SKOJIOTHYeCKasl mupamuaa, buoreoreHos, ouochepa

YMenne uznaratb OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAS Teopus Y. ]
9BOJIIOLIMM), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxozacrsa K.
HarnpaBiieHui u mytei oo A.H. CeBepiioBa, yuenus o ouocgepe
T'paHUIbl UX MIPUMCHUMOCTHU K JKUBBIM CUCTEMAM

YMeHue BiaajaeTh METOJaMHU HAaY4YHOTI'O ITIO3HAHUS B OnoyIoruu (Ha6J'II-0I[e
IpoLEeCCOB U HBHCHHﬁ; opranu3anusa U IMPOBCACHUC OMOJIOTHYECKOT
THUIIOTE3bI; BBIABJIICHUC 3aBUCUMOCTH MCKIAY HCCICAYCMBIMHU BCIIMYUE
PE3YIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ N 3aKOHC
OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YMenune BBIJICIATE CYHICCTBCHHBIC MMPU3HAKU CTPOCHHA OMOJIOTMYECKH:
MPOAYIICHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOTEOIEHO30B M JKOCH
HACJIEICTBEHHOW HW3MEHYUBOCTH, €CTECTBEHHOrOo o0TOOpa, BHA000D:
OpPraHU3MOB, IEHCTBUS IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI, TEPEH(
OKOCHUCTEMAax, aHTPOIIOICHHBIX N3MEHEHNH B DKOCHCTEMAaX CBOSH MeECT
OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

YMmenue MNPUMCHATH MOJYYCHHBIC 3HAHUSA JI 00BSICHEHHSI OHMOJIOTHYEC
NPUHATHA ITPAKTHYICCKUX peIJ_IeHI/Iﬁ B MOBCEIHEBHOM JXU3HU B IIEIIIX 00¢
3A0POBbA U 3JOPOBbS OKPYXKAKOIIUX HIOﬂeﬁ, CO6J'IIOI[CHI/I$I HOPM I'paMOT!
HpHpO,Z[HOfI cpeac; NMOHUMAaHUe HCO6XO,Z[I/IMOCTI/I HCIIOJB30BaHUsA OOCTH
JJI palluOHAJIBHOTO ITPUPOJO0ITOJIE30BAHUS

YMeHne pemath dJIeMEHTapHbIE OWOJIOTHYECKUE 3aJa4yH, COCTABIIATE
SHEPTHUH B DKOCUCTEMaX (111X MTUTAHUS )

YMeHHe BBINOJHATH JIAOOPAaTOpHBIE M TNPaKTHUECKUE paboThI, CcOOI
y4eOHBIM U JJaOOPaTOPHBIM 000PYIOBaHUEM




YMeHue KpUTHUYECKH OICHMBATh W HMHTEPHPETUPOBATH HH(OPMAIIHIO
BKJIIOYAIOIYIO T[ICEBJOHAYYHbIC 3HAHHS W3 PA3IMYHBIX HMCTOYHHUKO]
MaTepuasbl); pacCMaTpUBaTh IN100ATbHbBIE SKOJIOTHUYECKHUE MPOOIIEMBI CC
OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO

10

YMeHue co3naBaTh COOCTBEHHBIE INHCBMEHHBIE W YCTHBIE COOOIIE
nH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIH30BATh MOH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xax HayKa

11

buonorust — Hayka o xuBod mpupone. Ponp Ouosnoruu B ¢GopMUpOBaHUU
COBPEMEHHOM HayuyHOI KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

MeToapl MO3HAHUS KUBOI MPHUPOBI (HAOIIOCHNE, SKCIIEPUMEHT, OITMCAHNE,
U3MepeHue, Kiaccu(uKamus, MOJEIUPOBAHUE, CTATUCTHUYECKas oOpaboTka
JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anus

2.1

JXKussie cuctembl (OMOCUCTEMBI) KaK TpeAMET u3yueHus ouonoruu. CBoiicTBa
OuocHCTEM M MX pazHooOpasue

2.2

YPOBHI/I opraHusanniun OMoCcHuCTEM: MOJ'IeKy.TISIpHO'FeHeTquCKHﬁ, KJ'ICTO‘-IHBII‘/’I,
OpFaHI/I3MeHHBII>'I, HOHynHHHOHHO-BHﬂOBOﬁ, 3KOCI/ICTCMHHI71, 6HOC(1)CpHHI>i

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHE OJJIEMEHTHI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTh. Bojna w MuHepaibHble BemiectBa. DYHKIMU BOAbI U
MUHEpaJIbHBIX BEIIECTB B KieTke. [loanepkanne 0CMOTHYECKOTO OaaHca

3.2

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPBI OENKOB.
He3ameHnMble M 3aMEHHMBbIE aMUHOKMCIOTHL. AMHHOKHUCIOTHBIN COCTaB.
YPOBHU CTPYKTYpHI OEJIKOBOM MOJIEKYIbI (I€pBUYHAs, BTOPUYHAS, TPETUUHASL
U 4eTBEPTUYHAsl CTPYKTypa). XMMHUYECKHE CBOMCTBa OenKkoB. buonornueckue
(byHKIU OENKOB.

®depMeHTHI — Ouosiornyeckue karanuzaropel. CTpoeHune hepMeHTa: akTHBHBIN
HEeHTp, cyOcTpaTHas crenudpuunocts. Kodpepmentsl. Burtamunsl. OTianuus
(epMEHTOB OT HEOPraHUMYECKHX KaTaIu3aTOPOB

3.3

VYrneBonpl:  MoOHOcaxapuabl  (TJOK03a, pubo3a U JIe30KCHpub03a),
aucaxapuabl (caxaposa, JaKTo3a) M ToJiMcaxapuabl (Kpaxmai, TIUKOTeH,
HesToa03a). buonornueckue GyHKIIMN YIiieBOI0B.

Jlununaer:  Tpurnuuepuabl, crepounsl, Qochomunuasl. ['mapoduibHO-
ruapodoOHbIe cBoicTBA. buonornueckne ¢yHkiuu munuaoB. CpaBHEHHE
YIJI€BOJIOB, OEIKOB M JUMUAO0B KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunosbie xkucnotel: JIHK u PHK. Hyxneotuasl — MoHOMepHI
HYKJIeMHOBBIX KucinoT. Ctpoenune u ¢pynkuuu JHK. Ctpoenue u QpyHKunu
PHK. AT®: crpoenue u pyHKIMN




3.5

[utonorus — Hayka o kierke. Kiierounas reopusi. MeToapl H3y4eHust KIETOK

3.6

Knerka kak nienoctHas sxuBasi cucrema. O0Ine Npru3HaKU KIETOK: 3aMKHYTast
HapykHas MmemOpana, monekynsl JJHK kak renernmueckuil ammapar, cucrema
CHHTe3a Oelka

3.7

Tunsl KJIETOK: »yKapuoTHuUecKas U mpokapuotuuyeckas. OcoOEHHOCTH
CTpPOCHHUSI TMpOKapUOTHUecKOM kieTku. Kilerounas creHka OakTepuii.
CTtpoeHue 3yKapHOTHYECKOM KJIEeTKU. OCHOBHBIE OTJWYHUS PACTUTEIbHOM,
JKUBOTHOM ¥ TPUOHOM KJICTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX
¢bynkuu. [lnazmarnyeckas memOpana, e€ cBoiicTBa u QpyHkiuu. [{urornazma
u e€ opraHouipl. OTHOMEMOpaHHBIE OPTaHOMIBI KJIETKHU: SHIOIIIa3MaTHIYeCKast
cetb (OIIC), anmapar ['ombmku, im3ocombl. [loayaBTOHOMHBIE OPraHOMIBI
KJIETKM: MUTOXOHAPUH, TIIACTUBI. [IpOHCX0XKICHNE MUTOXOHAPUNA U TIIACTUL.
Bunpr mmactua. HememOpanHbie opraHOU/IBI KJIETKH: PUOOCOMBI, KICTOYHBIN
LEHTP, PECHUYKH, KT'YTUKU. DYHKIIMU OpraHOWIOB KJIETKU. BKIIFoUeHUs

3.9

SAnpo — perynsTopHblid neHTp kieTku. CTpoeHue siapa: siaepHas o0o0JouKa,
KapuoIlia3Ma, XpOMATHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KIETKE

H(HSHCI[GSITGHBHOCTL KJICTKHN

4.1

OOMmeH BemiecTB, UaU MeTabomu3M. AcCUMHIIALUSA (TUTACTUYECKU 0OMEH) U
JUCCUMUIIALIUSA (HEPreTUYeCKHii 0OMEH) — JIBe CTOPOHBI €JMHOr0 Ipolecca
metabonu3ma. Tumbl oOMeHa BelIecTB: aBTOTPO(HBIM U TreTepoTpOoHBIN.
Ponb pepMeHTOB B 0OMEHE BEIECTB U NPEBPALICHUH YHEPTUU B KIIETKE

4.2

®orocunre3. CperoBas u TeMHOBas (a3pl QorocuHre3a. Peaxnuun
dotocuntesa. DddexTuBHOCTE (hoTOCHMHTE3a. 3HAueHUe (HOTOCHHTE3A IS
KM3HU Ha 3emuie. BiusitHue ycnoBuit cpenbl Ha (POTOCHHTE3 U CIOCOOBI
TIOBBIIIIEHUS €70 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIOIe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a IS
JKU3HU Ha 3emie

4.3

OHepreTuyecknii oOMeH B KieTke. PaciueruieHue BeIIecTB, BBIJCICHHE U
aKKyMYJIMpOBAaHUE HHEPrMHM B KJIETKE. OTalbl JHEPreTHUYecKoro oOMeHa.
I'mukonus. bpoxkenue n ero Buasl. KucnopogHoe okuciaeHue, i KJIETOYHOE
JbIxaHue. DQPEeKTUBHOCTh YHEPreTHUECKOT0 0OMeHa

4.4

Peakuun wmarpuuHoro cuHrte3a. ['eHernueckas wundopmarus u JIHK.
Peanuzanus renernueckoil nHbopMauu B KieTke. ['eHeTnueckuit Koa u ero
cBoiictBa. Tpanckpunumsi — wmatpuuHbli cuHTte3 PHK. Tpancnsuus —
ouocunTe3 O6enka. KomupoBanue amuHokucaoT. Ponb pubocom B OMocuHTE3E
Oenka

4.5

Hexknerounsie opmel sxu3Hn — Bupychl. Mcropust otkpeitust Bupycos ([1.U.
MBanoBckuit). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIHHOCTH BHPYCOB.




baktepuodaru. bone3nu pacTeHuii, KMUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoxeduiura uenoexka (BUY) — Bo3Oymutenn
CIINa. [TpodunakTuka pacrnpoCTpaHECHHs BUPYCHBIX 3a00JI€BaHUIMA

Paszmuoxxenue u HHIUBHUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

Kierounplii LMK, WX KU3HEHHBIA UK KIeTKW. MHTepdaza m MHUTO3.
[Ipomeccrl, npoTekaromue B nHTepdaze. Permkanus — peakiuss MaTpUuIHOTO
cunre3a JIHK. Crtpoenne xpomocom. XpoOMOCOMHBIM Ha0Op — KapHOTHIL.
JlunonaHBIH W TAIUIOMJIHBIA  XPOMOCOMHBIC HAOOpBL.  XPOMaTHBI.
[{uToNMornyecKkne OCHOBBI PA3MHOKEHUS W WHIWBHUAYAIbHOTO pPa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctagun mutosa. [Iporiecchl, TpoucXoasiue Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJOTHYECKHIT CMBICTT MUTO3a

5.2

@opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrosoe u mosoBoe. Buasl 6ecnonoro
pa3sMHOXEHHS: JCJICHHE HaJIBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
cropoobpa3oBaHue, BETE€TaTUBHOE  Pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHHPOBAaHHE OPTaHU3MOB, €r0 3HAYEHHE JJIS CEIEKIIUH

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIAMYUS OT OECIOI0ro.

Meito3. Cragun meiio3a. IIponecchl, nmpoucxopsiue Ha cCTaausx Menosa.
IToBenenne xpomocom B Mmeiosze. Kpoccunrosep. buonorundeckuii cMbIci n
3HA4YCHHUE ME03a

5.4

I'ametorenes — mnpomnecc O6pa30BaHI/I$I IMMOJIOBBIX KIJICTOK Yy JKHUBOTHBIX.
ITonoBele JKe€NE3bl: CEMEHHUKHM M SHUYHHUKHU. O6pa30BaHHe U Ppa3BUTHUC
IIOJIOBBIX KIJICTOK — IaMCT (CHepMaTO3OI/II[, HﬁHeKﬂeTKa) — CIICpMATOrcHe3 U
OOI'CHEC3. OcoOeHHOCTH CTPOCHUMA SIAIEKJIETOK n CIIEpMaTO30U0B.
OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnauBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHMOHAIBHOE  pa3BUTHE
(omOpuorenes3). OTambl AMOPHOHAIBLHOTO PAa3BUTUS Y  TMO3BOHOYHBIX
JKUBOTHBIX: JpOOJieHue, TacTpyisuusi, opraHoreHe3. I[loctamOpuoHambHOE
pazButue. TuMbl MOCTIMOPHOHAIBHOTO PAa3BUTHUS: MPSIMOE, HENPAMOe
(munHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHM, CTaJNH Pa3BUTUS

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTDb OPraHN3MOB

6.1

IIpeamer w 3amaum reHetuku. Mcropust pasBUTHS TEHETHKW. Bxian
POCCUHCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE F€HETUKH. MeTo/1bl TeHETUKU
(THOpPUAOTOTUYECKHM, I[MTOTEHETHYCCKUN, MOJICKYJISIPHO-TCHETHUYECKUN).
OcHOBHbIE T€HETUYECKUE MOHATHS. [ 'eHeTHueckasi CHUMBOJIMKA, HCIIONIb3yeMast
B CXE€MaX CKpEelMBaHUMN

6.2

3aKOHOMEpPHOCTH HAacJe0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHaeneM.




Monoru0OpuaHoe CKpeluBaHue. 3aKOH €IMHOOOpa3usi THMOPHUIIOB MEPBOTO
nokosieHus. [lpaBuino momMuHUpOBaHUs. 3aKOH pacIleJIeHHUs] MPU3HAKOB.
['unote3a ynctotsl raMet. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.
JurubpunHoe  ckpemuBaHue. 3aKOH  HE3aBUCHUMOIO  HAcJEJIOBaHUs
npu3HakoB. LluToreHeTnueckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.
AHanuzupyroliee — ckpemuBaHue.  Vcmonb3oBaHME — aHATU3UPYIOLIETO
CKpEIIMBAHUS ISl ONPEICNICHNs TeHOTUIa 0co0u

6.3

CueruieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o cuerieHHOMY
HACcle0OBaHUIO TIeHOB. HapylieHnwe cueIuleHuss TE€HOB B pe3ylbTaTe
KPOCCHUHIOBepa. XpPOMOCOMHAasl TEOpHUsl HACIEICTBEHHOCTH. I'eHeTHueckue
KapThl.

I'enetnka mona. XpoMOCOMHOE OIpeJesIeHHe Mosla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMorameTHble U rereporaMeTHble opraHu3Mel. HacnenoBanue
IMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

H3MmeHunBOCTb. BUIBI H3MEHUYMBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHAS.
Pone cpenbl B HEHACHEACTBEHHOW HW3MEHYMBOCTH. XapaKTepUCTHKA
MOAM(UKAIIMOHHOW W3MEHUYMBOCTH. BapuanMoHHBIN psAa ¥ BapHaIlMOHHAS
kpuBas. Hopma peaknum mnpusHaka. KonudecTBeHHbIE M KadyeCTBEHHBIC
npu3HakKd U uX HopMma peakuud. CBoiicTBa  MOAMGUKALMOHHON
W3MEHYHUBOCTHU

6.5

HacnencTBenHas, wiaM TreHOTHUIUYECKas, W3MEHUYMBOCTb. KoMOWHaTHBHAas
W3MEHYMBOCTh. Mei03 M TMOJOBOM TPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukanus MyTaiuid:
T€HHbIE XPOMOCOMHBIEC, T'€HOMHbIE. YacToTa © TPUUYUHBI MYyTalHil.
Mytarensasie (pakTopbl. 3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOMN
m3menunBocty H.W. BaBuiiosa

6.6

I'enetuka denoseka. Kapumorun uenoBeka. OCHOBHBIE METOABI TE€HETHKHU
4eJI0BeKa: TeHEAJIOTHYECKUH, OJM3HEIIOBBIH, LUTOI€HETUUECKUH,
OMOXMMUYECKUH, MOJIEKYJIApHO-TeHeTHueckuil. CoBpeMeHHOEe OIpeJieieHne
TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHMPOBaHUE, TEHOTUIIMPOBAHKE, B TOM YHCIIE
¢ nomouisio [1I[P-ananu3a. HacnenacTBenHble 3a001eBaHus YeOBEeKa: T€HHbIE
O6one3nu,  OoONe3HM €  HACJIEACTBEHHOW  NPEApacrosioXeHHOCTHIO,
XpoMocoMHble  Oone3Hu. Comaruyeckue U TeHepaTHBHbIE MYTallHH.
[TpuHIMnel  310poBOro o0Opa3a KHU3HH, JAWATHOCTUKH, TNPO(UIAKTUKH H
JIeYEHUs TEHETUYECKUX 00J1e3HEeH. Menuko-reHeTnyeckoe
KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEAUIIMHCKON T'€HETUKN B IIPEIOTBPALIEHUH U
JICUCHUH TeHETHYECKUX 3a00JIeBaHUH UeloBeKa

Cenekrust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IpoOLECC. 3apOoXkJACHUE CENeKIUU U JOMECTUKAIIMS.
VYuenne H.M. BaBumoBa o IieHTpax MPOUCXOXKICHHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHui. L[eHTpbl MpOUCXOXKIACHHS JOMAIIHUX >KUBOTHBIX.




Copr, nopoa, mraMm

1.2

CoBpeMeHHbIE METO/bI CeleKIMU. MaccoBblii U HHAUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHU M *KUBOTHBIX. OlLIEHKa 3KCTepbepa. bian3kopoacTBeHHOE
ckpeuBanue — MHOpuauHT. Yncras nuaus. CKpelnuBaHUe YHCTBHIX JTHHUH.
[erepo3uc, wmu rtuOpuaHas cuina. HepoacTBeHHOE CKpelIMBaHUE —
ayropunuur. OtnanénHHas ruOpuamsamuss u e€ ycnexu. McKyccTBeHHBIN
MYyTareHe3 W IOJy4YCHHUE IOIMIUIONIOB. J[OCTMIKEHUS CENEKLUUH PacTCHUM,
YKUBOTHBIX 1 MUKPOOPIraHU3MOB

7.3

buoTtexHonoruss kak orpaciib MPOU3BOJCTBA. ['eHHas HMH)KEeHepHs. ODTarbl
co3nanus pekomOuHantHoi JIHK u TpaHcreHHbix opraHuzMoB. KietouHas
uHxeHepusi. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE pPa3MHOKEHHUE
pactenuii. KioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX
OpraHu3MOB. DKOJOTHYECKHe u 3Thdyeckue mnpobnembl. MO — reHeruuecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KUIACC
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IIpoBepsieMbIi 31EMEHT COACPKAHUS

DBOJIOUOHHAS OUOJIOTUS

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBugerenscTBa HBOMIONUHU. [lajeoHTONOTHYECKHE: TOCIEN0BATEIHHOCTD
IIOABJICHUS BHUJI0B B MMaJICOHTOJIOTHYECKOM JICTOIIUCH, TIECPEXOIHBIC q)OpMBI.
buoreorpapuyeckue: cxonctso u pasznuuue ¢ayH U (Iop MaTepukoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA U Pa3iMuus SMOPUOHOB pa3HBIX
BUI0OB IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘IeCKI/IeZ T'OMOJIOTUYHBIC,
AQHAJOTUYHBIE, pYAMMEHTApHBIC OpraHbl, AaTaBU3Mbl.  MOJIEKYISPHO-
OMOXUMHUYECKHE: CXOACTBO MCEXAaHU3MOB HACICACTBEHHOCTHM W OCHOBHBIX

MeTaboIMYECKUX MyTeil y BCeX OpraHu3MOB

1.2

Opomtormonnas  Teopus Y. JlapBuna. [Ipeamoceuiku BO3HUKHOBEHUS
napBUHU3MA. J[BYIKYIIIME CHUIIBI SBOIOIMH BUIOB 1o JlapBuHy (M30bITOYHOE
pa3MHOKEHHE  TPH  OTPAaHUYEHHOCTH  PECYpPCOB,  HeompeenéHHas
W3MEHUYUBOCTh, OOpH0OA 3a CYIIECTBOBAHUE, €CTECTBEHHBIH O0TOOD)

1.3

Cunrerndeckass Teopusi 3o (CTD) W OCHOBHBIE €€ TOJOXKCHHS.
Muxkpososmtonus. [Tomynsius Kak eTuHUIA BIIA U 3BOJTIOLUU

14

JBwxymmue cuibl ((pakToOpbl) BONIOIMKA BUIAOB B MpuUpojae. MyTallmOHHBIN
MpoLecc U KOMOMHATUBHAS U3MEHYUBOCTD. [lonmynsaiunoHHbIe BOJTHBI U Apeiid
reHoB. M3zomsmuss w murpanus. EctecTBeHHBIH 0TOOp — HampaBIsSIOMINN




daxTop sBosoLIMH. DOPMBI €CTECTBEHHOT'O 0TOOPA.

[Tpucnoco0IeHHOCT, OPraHU3MOB KakK pe3yabTaT 3Bojonuu. I[Ipumepst
MPUCTIOCOOICHUM Y OpraHu3MoB. ApoMop(hO3bl U UINO0AJaNTALIUH.

Bun u  BumooOpazoBanue. Kpurepum Bupa. OcHOBHBIE — (QOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOrHuecKoe

1.5

MakposBomrorusi.  Dopmbl  3BomonMu:  puiaeTHyeckas, IUBEpreHTHas,
KOHBEPreHTHasl, napauiesnbHas. HeoOpatumocTs 3Bosonun

Bo3unkHOBEHHE 1 Pa3BUTHE )XKU3HU HaA 3emie

2.1

JloHay4yHble TPEACTABICHHUS O 3apOXKICHUM >KU3HH. HaydHble rumoresbl
BO3HUKHOBEHHUSI KU3HM Ha 3emyie: aOMOTreHe3 W MaHCIepMUsi. XUMUYECKas
HBOJIIOIHUA. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON SBOJIIOIHH.
Hauanwubie stansl 6uonorudeckoit asonmormu. ['unoresza PHK-mupa. Tlepsoie
KIETKH MW HuX J3Bodouus. DOpPMUPOBAHME OCHOBHBIX TPYIIT KUBBIX

OpraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas 3pa m e€ NepHOIbl: KeMOpPHUKCKHH,
OPIOBUKCKHH, CWIYPUUCKUN, JIE€BOHCKUH, KAaMEHHOYIOJBHBIN, IEPMCKHIA.
Me3o30lickas 5pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.
KaiiHo30iickass 2pa u €€ TEpUOAbl: MAJEOTCHOBBIN, HEOTE€HOBBIM,
AQHTPOIIOICHOBBIM. XapaKTepUCTUKAa KIMMaTa M I'E€OJIOTMYECKUX IIPOLECCOB.
OcHOBHBIE DJTalbl HBOJIIOLMHM  PACTUTENBHOIO M JKMBOTHOIO  MHpA.
Apomopdo3bl y pacTeHull U kUBOTHBIX. [losiBIeHHe, paclBeT U BHIMUPAHUE
TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpTraHHU4Y€CKOro MuHpa KaK OTpaKCHUC 3SBOJIIOINU. OcHOBHBIE
CUCTCMATUYCCKUC I'PYHIIBI OPIraHNU3MOB

2.4

OBoJIOIMS YeloBeKa. AHTPONONOTUs Kak Hayka. Pa3Butue npezacraBieHuil o
MIPOUCXOXKICHUN 4YeroBeka. MeToapl n3ydeHusi aHTpornoreHeza. CxoacTBa u
pa3ianuus 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEeTTOBEKa.
JBwxymme cuibl (pakTopsl) aHTporioreHe3a. HacineacrBeHHas N3MEHYHBOCTD
U €CTECTBEHHBII 0TO0p. OOLIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJIEHNE OPY Ui
TpyZa, MbIIIJICHHE, PeUb

2.5

OcCHOBHBIE CTaJIMM U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymenslid, YenoBek mnpsamoxopsamuii, YemoBek HeaHaepranbckui, UYenosek
pa3yMHbIi. HaxoIku MCKOIIaeMBbIX OCTaHKOB, BPEMs CYIIECTBOBAHUS, 00JIaCTh
pacrpocTpaHeHHs, 00bEM TOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

YenoBeueckne  pacbl.  OcHOBHbIE  OOJBIIME  PAachl:  €BPOINCOMTHAS
(eBpa3miickasi), HErpo-aBCTpaJOWIHAs (dPKBATOpUAIbHAS), MOHTOJIOHIHAS
(a3maTcko-aMepuKaHCKas). YepThl MPUCIIOCOOJEHHOCTH TMPEACTaBUTENCH




YeJIOBEYECKMX pac K YCJIOBUSAM CYyIIeCTBOBaHUA. EAMHCTBO yenoBeyecKux
pac. Kputuka pacusma

Opranu3Mbl U OKpyXkarolas cpeaa

3.1

DKoJorusl Kak Hayka. 3aJlaud U pazJieibl 3KOJOTUU. MeToIbl SKOJIOTHYECKUX
uccleIoBaHui.  DKojoruueckoe  MupoBos3penue. Cpenbl  oOuTaHus
OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1YIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAs

3.2

Okonornyeckne (¢akropsl. Kiaccupuranus HKOIOTHUECKUX (HAKTOPOB:
abuoTnyeckne, OMOTUYECKHE M aHTPONOTeHHbIE. JleificTBHE IKOIOTHMYeCcKHX

(haKkTOpOB HA OPraHU3MBI

3.3

AOGuotuueckue (QakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTOMEPUOIN3M.
[TpucniocoOnenus OpraHU3MOB K JCHCTBUIO a0HMOTHYECKUX (HAaKTOPOB.
buonoruueckue puTMbl

3.4

buortnueckue haxTopbl. Buapl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPCHITHS,
XMIHAYECTBO, MApa3sUTH3M, MYTyalu3M, KOMMEHCAIN3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAJIU3M, HEUTpaJu3M. 3HAaYCHHE OMOTHYCCKUX
B3aUMOJICHCTBUI  JUIS  CYIIECTBOBAHUS  OPraHU3MOB B  MPHPOTHBIX
coo00I1IeCTBAX

3.5

DKOJIOTHYECKUE XapPaKTCPUCTUKHU  TMOMMYJIALUHA. OcHOBHBIE TOKa3aTeIU
nomyiadauuu: 4YUCICHHOCTD, INIOTHOCTD, POXIAAEMOCTb, CMECPTHOCTL, ITPHUPOCT,

Murpanus. J[MHaM1Ka YMCICHHOCTH MONYJISLNY U €€ Peryssius

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CooOuiectBo opraHu3smMoB — OuoneHo3. CTpyKTypsl OHMOLIEHO3a: BHUAOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (muieBas). Bunbi-nomunantel. CBs3u B
OuoreHo3e

4.2

Dkonorudeckue cuctembl (dkocuctembl). [loHsitue 00 dKocuctemMe U
ouoreorieHo3e. DYHKIIMOHATBHBIE KOMIOHEHTHI YKOCHUCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BeliecTB M TOTOK SHEPrUM B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOCUCTEMBI. [IuieBblie menu
u cetd. OCHOBHBIE TIOKa3aTelW JKOCHCTEMBI: OHMoOMacca, MPOAYKIIHUSL.
DKONIOTUYECKHE MTUPAMUIBL: TPOAYKIIUU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUMUBOCTD, CAaMOpPErysiius, pazsutrue. Cykueccus

4.3

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOTO
WM IIUPOKOJMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe M XO3SMICTBEHHOE  3HAYEHUE  arpodKOCUCTEM U
ypOO3KOCUCTEM.

buopaznoobOpazue kak ¢aktop ycroumBocTH dKocucTteM. CoxpaHeHHe




OHOJIOrUYeCKOro pa3HooOpasus Ha 3emiie

VYuenune B.W. Bepnanackoro o Oumoctepe. ['paHunpl, coctaB u CTPyKTypa
ounoctepsl. KuBoe BemectBo u ero GpyHkmun. OcobeHHOCTH OHochepsl Kak

4.4 I00aNbHON dKOCHCTEMBI. J[MHAMUYecKoe paBHOBeCHE M OoOpaTHasl CBSI3b B
ounocepe. KpyroBopoThsl BEmIECTB M OMOTCOXUMUYECKHUE IUKIIBI HJIEMCHTOB
(yrmepona, azota). 3oHaIbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH
YenoseuecTBo B 6nochepe 3emi. AHTPOTIOTEHHBIE H3MEHEHHs B Ouocdepe.
45 ['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.

OcHoBa pallUOHAJIBHOI'O  YIIPABJICHHUA IIPUPOAHBIMH peCypCaMUu U HUX
HCIIOJB30BAaHUC. I[OCTI/I)KCHI/IH OMOJIOTHHU U OXpaHa IMpUupoOabl




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



