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HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
omnpeneneHus: MoAXoA0B K (OPMUPOBAHUIO COAEpPKaHUA Yy4yeOHOTO MpeaMera
«buonoruss» cocTtaBuid: KoHuenTyanbHble TmojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeNIeH, COJIEp>KaHUs, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
HEeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliMpUKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U 00ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENESICeHbl OCHOBHbIE (YHKIMHU MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeACTaBiICHUE O LEsiX, 00 oOmiei
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buosorus», omnpeaenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue 10 pa3fenam H  Temaw,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4eOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOydyeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIHLHOMN
JEeSATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS MO0 OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme 1o Ouonorum (10—11 xmaccel, 0a30BbI YpPOBEHB)
peann30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3YYEHHH OHWOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HEHHOCTHBIX  OPUEHTAUUM  JUYHOCTH,  DKOJOTUYECKOTO  MBIIUICHHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawumen npupomHor cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU IS PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMU  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I1€J1€CO00pa3HOT0 TOBEJCHUS B OKpPYXAIoled NPUPOJHON Cpelle, aHalIn3a
BIIUSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOAMMOCTBIO 00€CTICUeHUS YCIOBHUH /I PEIICHUS] OJTHOW W3 aKTyaJIbHBIX
3a/lady IIKOJIbBHOTO OHOJIOTMYECKOTO 00pa3oBaHUsA, KOTOpas Mperoiaract
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero oOmero oopa3oBaHHs 3aHUMAET BAKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHKUE Y OOYYAIOIIUXCS MPEICTABICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpsieT u 00001IaeT 3HaHus O )KHBOUW TIpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOM OpPraHU3alMU U SBOJIOLMH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWSI 3aKOHOB JKMBOM  MpUpOnbl, (POpMUPOBAHUS



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

bonpmoe  3HadueHwe  OWOJIOTHST  MMEET  Takke JUIA  pEHICHHS
BOCIIUTATENBHBIX W PAa3BUBAIONIMX 3a7ad CpeaHero ooOiero ooOpa3oBaHUS,
colpaM3anuu oOyvaromuxcs. M3ydenune Ouosiornu oOecrneurnBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
UH(OPMAITMOHHBIX  HABBIKOB, JCTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTErpalud OMOJIOTUYECKUX 3HAHUM C MPECTaBICHUSIMU U3 JPYTUX YUEOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, Xxumuu U Teorpaduu. Ha3BaHHbIe
MOJIOKEHUSI O TpelHa3HAYeHUH ydeOHOro mnpenmMera «buosiorus» cocTaBuIH
OCHOBY JUIsl OMNpPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €0
coJiepKaHusl, MPEICTABICHHOTO B IIporpaMme Mo OMOJIOTHH.

OTt60p conepkanus yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusa OOIEH KyJbTYphl, OINPEICIAIONIME aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOIHOM cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MeCcTo B 9TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHON ECTECTBEHHO-HAYYHOM
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuasia B Iporpamme 1o
OMOJIOTUM OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aINU
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4e€OHOTO IMpeameTa
«buonorusy BbIIENEHBI CIEIYIONUE CoAepKaTeabHble JnHuU: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHU», «KieTka kak Ouojornyeckas CucTeMa,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

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

JlocTikenue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
06a30BOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHU O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiaX, CIyKallux
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE
MHpa, O METOoJaX HAyYyHOTO TO3HAHWS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHHU3AIMH, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHrEe Y 00YJaIONMMXCSl TO3HABATEIIbHBIX, HHTEIUICKTYATbHBIX U
TBOPUYECKUX CITOCOOHOCTEH B MpOIECCEe aHaIu3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalmuxcs OOIe KynbTyphl, (QYHKIIMOHATHHOU
IPaMOTHOCTH, pa3BUTHEC YMEHHHA OOBSCHATH U  OIICHUBATH  SIBJICHUS



OKPYKAIOLIEr0 MHpa >KMUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX TPU U3YYEHUU OMOJIOTUH;

dbopMupoBaHUEe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIUMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA;

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

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM Il TOBBILICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH TOCJIEICTBUI CBOEH AEATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHHME M  COOJIIOJICHHE Mep
poUIaKTHUKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM 00acTu « 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 HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

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

Meroapl TO3HAHUS SKUBOM MpUponbl (HAOMIOEHUE, JKCIIEPUMEHT,
omnHcaHWe, HW3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

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

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

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

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

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpEeIMET H3YYECHHS OHOJIOTHH.
OTnu4ne )KUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpa3we. YPOBHHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMoTeoIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPHU3HAKU OKU3HU», «YPOBHH
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKHU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMK BOABI W MHUHEPAIBHBIX BeEmIeCTB B KkieTke. llomnmepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble W 3aMEHHMbIE AMHHOKHCIOTHI. AMHWHOKHCIOTHBI COCTaB.
YpoBHU CTPYKTYpBI OEITKOBOI MOJIEKYJIBI (IEpBUYHASL, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUU OETKOB.

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

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlvmuapl:  Tpurmunepuabl, ¢GochoNUnUabl, CTEpouabl. [ uapoduIbHO-
ruapodoOHbIe CcBOMCTBA. buonormdyeckne GyHkuuu nunuaoB. CpaBHEHUE
YTIIEBOJIOB, OCTTKOB 1 JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



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

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

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, Mosiekysbl JJHK kak reneruueckuii ammapar,
cUCTEeMa CUHTe3a Oerka.

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

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJpUH, TUIacTUAbL. [IponcxoxkaeHne MUTOXOHIPUN W IIAcTUl. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

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

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

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

Huarpammel:  «PacnpeieneHne XWMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubr u cxemsl: «lleproguyeckas TadaUIIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennossie kucnotsl. JJHK», «Ctpoenue
Monekyinbl AT®», «CrpoeHue »>yKapuOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, dKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 1. «M3yueHue KaTaaIUTHYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopuass pabora Ne 2. «M3yueHue CTpoeHHsI KIETOK PaCTEHUH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUIIAIUS (PHEPTreTUYECKUil 0OMEH) — JIBE€ CTOPOHBI €IUHOTO MpOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJIM3Ma.

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



®otocunTe3. CperoBass u TemHOBas ¢a3bl (oTocuHTe3a. Peakiuu
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHMHTE3a. 3HAUCHUE (POTOCHUHTE3a MJis
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHUHTE3UpYIolre OakTepuu. 3HaUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBanue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuyHoro cuHrte3a. I'eHetmdeckas uHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHYECKU KO U €ro
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortamnbl TpaHcisiinuu. KomupoBanue aMHHOKHCIOT. Pob
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 nmmynozaeduiura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tumnbl mutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Xioporiact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHyecKuii
kom», «Bupyce», «baktepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Permmxkarus JHK.

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

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii Mk, WM KU3HCHHBIM MUK KiIeTKA. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TAaIUIOWIHBIA ~ XpPOMOCOMHBIE  HA0Ophl.  XPOMAaTHJIbI.
[{uTtonornyeckne OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO PpPa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKH — aroITo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
Oecrojioro  pa3MHOKEHHS:  JIeJICHUE HaJBOE, TOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATHBHOE  Pa3MHOXKEHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHUE JIJIs1 CETIEKIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3sa. [Ipoueccsl, mpoucxoasimye Ha CTaIusIX Menos3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYCHHUE MENO03a.



['ameTorene3 — mpoiiecc 00pa3OBaHMs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble Xxene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHue U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30u, SHIEeKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisus, opraHorenes. [loctamOpuonanbHoe pazBute. Turbl
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

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

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKAaX KOpelKa JyKa», MarHUTHAsl MOJEIb-alIuIMKalus «/lejeHne KIeTKmny,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

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

JlabopatopHas pabora No 4. «3ydyeHue CTpoEHHsI MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

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

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHbIE [
Mennenem. MoHOTHOpHAHOE CKpEIIMBaHUE. 3aKOH €IUHOO0O0pa3us TUOpUI0B
NepBOro MOKoJeHusA. IIpaBWiio [IOMHUHHMpPOBAaHMS. 3aKOH paCILICIICHUS
npu3HaKkoB. ' umoresa ynuctorel ramer. [1onHOE ¥ HEMOIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemyBaHue. 3aKOH HE3aBHCHMOTO  HACJEeJIOBAHMS
npu3HakoB. [[uToreHeTHYECKHE OCHOBBI JUTHOPHUIHOTO  CKPEIIUBAHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBaHue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJE€JOBAHUIO TE€HOB. HapylieHune cueluieHuss TreHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KapThI.

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



N3MeHYnBOCTS. Bup U3MEHUYMBOCTH: HEHACJIeACTBEHHAsI u
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualioHHBIH psx H
BapualMoHHasi KpuBas. Hopma peakuum npuszHaka. KojaumyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoMCTBa MOJIU(PUKAITUOHHOM
U3MEHUYMBOCTH.

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

BuesinepHas HacIeCTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka yenoBeka. Kapuortun denoBexka. OCHOBHBIE METO/bI T€HETUKHU
YEeJIOBEKA: TE€HEAIOTUYECKUH, OJIM3HEIOBBIN, LUTOT€HETUYECKUN,
OMOXUMUYECKUM, MOJICKYJApHO-TeHeTuYeckuii. COBpPEMEHHOE OTpe/eicHUe
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMsI YEJIOBEKA: T€HHBIC
00J1e3HM, OOJIE3HH C HACJIEICTBEHHOU MPEIPacIoOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTH4eCcKMe M TeHepaTuBHbIe MyTanud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4ecKuX 0ose3Hel. MeauKko-reHeTHIeCKoe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKA B MNPEAOTBPALLCHUM W JICYEHUH TEHETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

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

Tabmuubr u  cxeMbl: «MOHOTHMOPUIHOE  CKPEIIMBAHME U €0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpuagHoe  CKperIrMBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTEHUH,
KUBOTHBIX U 4eJlOBeKa», «I'eHeTuka moya», «3aKOHOMEPHOCTH HaCIEIOBaHMUs,
CUEIJIEHHOrO0 ¢ Tmojom», «KapuoTumnbl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3sMeHIUBOCThY, «HacnegoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuMKanuu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Henonmunoe nomuHupoBanue», «JuruOpuaHoe ckpenumBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN U MuKponpemnapat «Jpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox MOCeBHOM.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

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

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psAia U BAPUALUOHHON KPUBO.

JlabopatopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

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

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apokIACHUE CEIEKINNA U JOMECTUKALM.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS M MHOTrooOpas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCcoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTEHUN U KUBOTHBIX. OIlEHKa dKCTEpbepa. BIN3KOpOICTBEHHOE
ckpenuBanue — UHOpuUauHr. Yucrtas nauHus. CKpelMBaHWE YUCTHIX JUHUH.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUIUIONAOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHwsix opraHuszmoB. Kierounas
uHxkeHepus. Kietounele  KyJnbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpobiembl. MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lleHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. ®. UsanoBay, «Ilomumiouaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJNOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpakTUHYeCKUe padoThbl:

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

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennochulku BO3HMKHOBEHHS 3BOJIIOIIMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MeCcTo B OHOJOTHUU. BiusiHue SBOTIONMOHHON TEOpUH HA PA3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CsugerensctBa 3BOMIOLMH. [laneoHToIOrMYECKHE: MOCIEA0BATENbHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJIOTHYECKON JIETOMUCH, TEPEeXOaHbIe (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3u4usi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACIJICJICTBEHHOCTH YW OCHOBHBIX META0OTUYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuUHU3Ma. JIBUMKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYPCOB, HeonpenenéHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

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

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

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

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

[Ipucnoco61eHHOCTh OPraHu3MOB Kak pe3yiabTaT 3BoJitonuH. [IpumMepsr
IPUCTIOCOOJICHN Y OpraHn3MoB. ApoMoph03bl U UAMOAJANI TAIIUH.

Bun wu BupooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUI000pa30BaHus: reorpauyeckoe, IK0JIOTHIECKOe.

MakposBomorusi. dopmbl  sBoIONMU:  (pUileTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

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

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

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHUYECKOTO MHUpa Ha 3emiiey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcey, «Dopmbl 60pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue opoJ KUBOTHBIX», «JTomymsirumy,
«MyTanmoHHas U3MEHYUBOCTBY, « ApoMopd o3y, «nnoaganranumy, «O0mas
JereHepanus», «JBmwkymmue cuiel sBomonun», «KapTta-cxema wapuipyTa
MyTEIIEeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobseHHoCTs OpraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

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

buoreorpaduueckass kapra mupa, KoJeKus «DopMbl COXPaHHOCTH
UCKOTIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHbIe Tpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPbUILEB U
OKpacKu Teja).

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThbl:

Jlabopatophnas padota Ne 1. «CpaBHeHHe BUIIOB MO MOP(]OIOTHIECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onrcanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4Hbl€ TPENCTABICHUSA O 3apOXKICHUM *KU3HU. HaydHble rumnoressl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBostouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wumoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButne x)un3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas Hpbl. Ilaneos3olickas 3pa u €€ mepuoaAbl: KEeMOPHUHCKUH,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

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

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

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

OBoJIIOIMA ~ 4YeNOBEKAa.  AHTpPONOJIOTMsT  Kak  Hayka.  Pa3Butue
NPEACTAaBICHUM O  MPOUCXOXKICHUM  4elloBeKa.  MeToabpl  M3y4YeHUs
aHTpornioreHe3a. (CxoncrtBa WM pa3auyus  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHuecKO€e NOJIOKEHUE YETIOBEKa.

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

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

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), Herpo-aBCTpaJioMjHasi (9PKBAaTOpUaNibHAS), MOHTOJIOMIHAS
(azuarcko-aMepukaHnckasi). UYepTbl MOpUCTIOCOOIEHHOCTH  MpeCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENMHCTBO 4EIIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro mwupa», «PacrturenpHas kieTrka», <OKHBOTHas KieTkay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYEeCKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKre pacoy.

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAJIblla, KPOMaHbOHIIA), CIEHKHU HIH
U300pKEHUS KaMEHHBIX OpPYAHMI MEepPBOOBITHOTO YesoBeKa (KaMHHU-YOMIEPHI,
pyomira, ckpebiia), TeoXpoHOJIOTHYecKas Ta0numa, Kouiekuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

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

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJIOruu. MeTobl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl 0OUTaHMSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

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

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

buotnueckue  daktopel. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapazutusm,
KOOTepalus, MyTyalnu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU momyisiiiui. (OCHOBHBIE IOKa3aTeau
MOMYJISIUN: YUCJICHHOCTh, TUIOTHOCTH, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

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

JlaGopaTopHble 1 NpaKkTHYeCKUue padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOMTAHUS.

JlabopatopHasi padora Ne 4. «BnusHue cBeta Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTypbl OUOIIeH03a: BUIOBAS,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBs3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemectB M TOTOK JHEPrUu B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMUJIBI: TMPOIYKIIUU, YUCICHHOCTH, OnMomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUMBOCTh, CaMOperyJisiiusi, pa3sutue. Cykieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (axtop ycroiumBocTH 3KOCHUcTeM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHaAMHYecKOoe paBHOBECHME W OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopotsl BemectTB u  OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTreHHbIE HU3MEHEHHUS B
ouocdepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiectBoBaHMEe ~ MPUPOALI M YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoiumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabnuupl u cxembl: «IlumieBrie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa u uyenoBek», «IKOCUCTEMA IIMPOKOJUCTBEHHOIO  JIecay,
«JKocucteMa XBOWHOro Jeca», «buoneHo3 BoJOEMa», «ATpPOLIEHO3Y,
«IIpumepHble aHTPONOreHHBbIE BO3JCHCTBUS Ha Mpupoay», «BaxHeime
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeiias
coctaBsitonasi  Ouocdepnr», «DakTopbl Jerpagalnudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHuss Ouocheprb», «OOmas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuun — «buonenos», «Bpenurenu
BOXHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM JKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xuura Poccuiickoit ®enepanun, H300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHui U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJEAYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHHUI0, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
OMOJIOTHH, 1IeTICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTH OOYYaroOIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, TMPUCYIIMMHU CHUCTEME OHOJOTUYECKOrO O0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «BHOJOTHS» JOCTUTAIOTCA
B €JMHCTBE y4e€OHOM M BOCIHUTATEIHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU, IPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIEccaM  CaMOIIO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3ULIMKU JTUYHOCTH,
NaTPpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HaCI€IUI0 W TpagulusM MHOTOHAIMOHAJIBLHOIO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

ChOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBA;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33124, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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



YMEHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbLCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHMIO OIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HapoJay, YyBCTBAa OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoaunHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 M NaMITHUKAM
IPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyJe;

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

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3amurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

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

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

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, 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 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBbIX BUAAX MCKYCCTBA, CTPEMJIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

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

NOHUMaHUE W peaju3alus 3J0pOBOro M 0Oe30omacHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJIEHWE TUTHEHHYECKUX TPaBWI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXA, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

[MOHMMAaHUE [IEHHOCTH TMPaBWI HWHJUBUAYAIBHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIIMX 370POBBI0O U IKU3HH
JIIOJIEH;

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYA0TIO0UE;



TOTOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOTHYECKONH M COIMATbHOU
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO I€ATEILHOCTD;

UHTEpeC K pa3nuuHbiM cdepam TpodeCCHOHATBHOW ICSTEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BEIOOD Oy ymieii mpodhecCuu 1 peaTn30BhIBAThH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

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

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHUYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIICHAE YPOBHS AKOJOTHMUYECKON KyJIbTyphl: TMPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEphI);

aKTUBHOC HETPHUATHE JCHCTBHM, NPHHOCSAIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
TIOCTICICTBHS MIPEATPUHIMACMBIX JIEHCTBUI M MPEIOTBPAIIATH UX;

HAIMYUE Pa3BUTOIO  SKOJIOTHYECKOTO  MBINIICHHS, JKOJIOTHYCCKOU
KYJIbTYpPbI, OIBITa JEATEITHHOCTH JKOJIOTUICCKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIIMATLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHUIO B MPAKTHYECKOH  JIEATEIHHOCTH
9KOJIOTHYECKOI HANPaBICHHOCTH,

8) neHHOCTH HAYYHOIO MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKON KYJIBTYPHl KaK CpPEICTBA
B3aNMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crnenu(PUKu OWOJIOTUM KaK HayKH, OCO3HAHHA e€ poiil B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IEJIOCTHOTO
NPEJICTABICHUS 00 OKPYXKAIOIEeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOI11ecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH TpodsieM
COXPaHEHUS TIPUPOJTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH IS COBPEMEHHOW ITMBHIIN3AIINN:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3IaHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BHIXOJ/1Aa U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
u oOecrieyeHHsl Tiepexoja K YCTOMYHMBOMY Pa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BaHUIO TIPHPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHMHTEPECOBAHHOCTh B IOJYYCHHH OHWOJOTHYCCKUX 3HAHWA B MEJAX
MOBBIIICHHUST OOIIEH KyJBbTYphl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



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

NOHMMaHUE  CYHUIHOCTHM  METOJOB  T[O3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHS 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 HENpPEephIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yidbTaThl ~ OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buonorus» BKIOYAIOT: 3HAUYUMbIE M1 (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromuxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAY4YHBIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEpPrus, SBJICHUE, MPOLeCC, CUCTeMa, HAY4YHBIM (aKT, MPUHIHUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATHUBHBIE), 00€CIEUnBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON T'PaMOTHOCTH M COLIMAJIbHON KOMIIETEHIIUU
00yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPETHEro OOIIEro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:

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

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JOTHYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTUUECKHX TOHSATUH (BBIIEIATh MX XapakTEpHbIC MPU3HAKH,
YCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTIpeNeNATh 1€ NESTeIIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUH HUX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTA C TOCTaBICHHBIMHU
HETISIMU;

HCIIOJIB30BaTh OHOJIOTMYSCKUE TOHATHS JJII OOBSCHEHHS (DAKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXKACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIBHBIE  CPEIACTBA  JUI  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakkKe IMPOTHBOPECYMH Pa3HOTO POJIa, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3yNbTATOB IEJISIM, OIICHUBATh PUCKH ITOCIICICTBHH JICATCILHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pPA0OTy B YCIOBHSAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIaJCTh  HaBBIKAMH  Y4COHO-HCCJICMIOBATEILCKOM W MPOCKTHOMN
NCATEIPHOCTH, HAaBBIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JEATEIBHOCTU IO IMOJTYYECHUIO HOBOIO
3HAHUS, €ro MHTEpIpPETaIlluu, MPeoOpa30BaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYaIUSAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

GbopMHpOBaTh  HAy4YHBIM  THI  MBIIUICHUSA,  BIAACTh  HAYyYHOU
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTEILHOM
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUYHUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3WpPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOHUX YTBEPXKJICHHM, 3a/1aBaTh IapaMETPhbl K KPUTEPUHU PCIIICHHUS,

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTUYECKHA OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBJISTH IEJICHANIPABICHHBINA MMOUCK MEPEHOCa CPEJICTB U CIOCOOOB
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KUZHENICATECIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAJIBHBIC TTOIXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B HHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IWYHBIX BHIAOB KU (OPM IIPEACTABICHHS,
KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HETIPOTHUBOPECUNBOCTH;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope Ouojornyeckor uWHpOpMAIMK, HEOOXOIAUMOM JUIsI BBITOJTHEHHS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
Oouosiorndeckor wuHGoOpMaAIUU (CXeMbl, TrpaduKd, JTUarpaMMbl, TaOJHIIHI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPEeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM eCTBUSIMU:

1) oOmenne:

OCYUIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KU3HH, aKTHUBHO
y4acTBOBaTh B JIMAJIOTe€ WJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB IUAJIOTA WU TUCKYCCHH );

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

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTuX JIOJeH, TMPOSBIATH YBAXKUTEIHHOE OTHOIIEHHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHa JAeSITeJIbHOCTD:

NOHUMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM
UHAUBUIYaIbHOM  pabOThl MpU  pEUICHUU OHOJIOTUYECKOW  MpoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaKIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KAXKJOTO YYaCTHHKAa KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B Pa3IUYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

1) camoopranuszanus:

MCIIOJIh30BaTh OWOJIOTHYECKHE 3HAHUS JJIs BBISIBICHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPAaTh HA OCHOBE OMOJOTHYECKUX 3HAHUMW II€JIEBBICE M CMBICIOBBIE
YCTAHOBKHU B CBOMX JEHCTBUSAX U MOCTYNKAX [0 OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIINX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IMO3HABATEJIBHYKO  JIESTEIBHOCTb,
BBISIBIISITh TIPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/Jaud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs Tpo0iemMbl € y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuiMpaTh paMKd ~ y4eOHOTO TMpeJAMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW IPYAUIIMU B
pPa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO MOBBIINIATH CBOM 0OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBBI B AESATEIBLHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJQJICTh HAaBBIKAMHU II03HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB M
OCHOBaHM, UCIOJI30BATh MPUEMBI pedIICKCHH ISl OIIEHKU CUTYalluu, BEIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO IMPUHHMATh PEIICHUS MO HX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE ce0sl U APYTUX:

NPUHUMATh Ce0sl, MIOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Oumojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre sl  y4eOHOro mpeameTa
«buonorusy HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO,
UHTEpNpETallid ¥ TpeoOpa30BaHUIO 3HAHUM, BHJBI JESATEIBHOCTH IO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe B PEAIbHBIX KU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
Oouonorueii. B mporpamme mpeaMeTHbIE Pe3yNbTaThl MPEICTABICHBI 1O TOAaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmeTa «buomorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3371a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (OOMEH BEHIECTB W MpeBpallcHue
SHEPruu), roMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alis >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penipoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu31aratb OWUOJOTMYECKHEe TEeOpuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAs, ILIEHTpajbHasi JOTMa MOJEKYJISpHOM Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 1ieHTpax MHOTO00Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alys U MpOBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJB)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIH30BAHHBIX HAYUHBIX MOHSATUHN, TEOPUI U 3aKOHOB, yMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILIEHUS YHEPTUHU B KIIETKe, (DOTOCHHTE3A,
IUTACTHYECKOTO M JIHEPreTUYecCKOro OOMEeHa, XeMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SABJICHUM, JIJIST TPUHATHUS MPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3JI0POBbS
OKPYXAIOIUX JIOJIeH, COOJIOJIEHU HOPM TIPaMOTHOTO T[IOBEJEHUS B
OKpY XKalolllel MPUPOTHON cpejie, MOHUMaHuE HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM M OMOTEXHOJOTUN JIJISl PAIlMOHAIBLHOTO
PUPOIOTIOTH30BAHNS;

YMEHHE pellaTh JJIEMEHTApHbIE TEHETWYECKHUE 3a/Jayd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

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

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3UYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HWHGPOpMAIMKM, HAYYHO-
MOMYJISIPHBIE MAaTEepPUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUIN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001masi OWONOTHYECKYyI0 HWH(MOpMAIUI0O U3 HECKOIBKHX HCTOYHHKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMUS E€CTECTBEHHBIX HayK, B (OPMUPOBAHWUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHMCKHX © 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 33]1a4;



YMEHHUE PacCKpbIBaTh COAEpKaHWe OMOJIOTHYECKUX TEPMUHOB U MOHSTHI:
BUJI, TOMyJsAUMs, TeHODOH, OBOJIOLMS, JBIKYIIHME CWIbBl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI,
LEeNU MTUTaHUs, YKOJIOTHYecKasi MupamMuia, OuoreoreHos, onocdepa;

yMEHHUE u3JiaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpreBoro cxoactBa K. M. Bapa, uepenoBanus TiiaBHbIX HalpaBICHUNA U
nyteit sBomonnu A. H. CeBepiioBa, yuenust o 6mocdepe B. 1. BepHanuckoro),
ONpeeNsaTh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBM)KEHHUE  THUIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATH CYHIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJIYyYCHHbIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUM B TTOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTU CBOETO 370POBbS U 3I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIOJIEHU HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaIoIlel MPUPOTHOMN cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ouonoruu IS paLMOHAIBHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MIepEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

YMEHHUE BBITIOJHATH J1a00OpaTOpPHBIE U MPaKTUYECKUE padOThl, COOIIONATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3UYHBIX HMCTOYHUKOB (CpeACTBA MaccoOBOM HMHGPOpMAIMKM, HAYYHO-
NOMYJISIPHBIE  MaTepHasibl), pPacCMaTpUBaTh TJIOOAIBHBIE IKOJOTHUYECCKUE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001masi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO WCIIOJIb30BaTh MTOHSTUHHBIN amnmapar OHMoOTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJIeKTpOHHbIe (LM (POBHIE)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTejibHbIE PeCypChl
I MporpaMmMabl padoThbI padoThbI
bubnnoreka IIOK
1 b
HOJTOTHA KK Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) ’KuBbIe CHCTEMBI U UX { bubnnoreka IIOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 9 i bubnnoreka IIOK
CTPOCHUE KIETKHU https://m.edsoo.ru/7f41c292
4 JKusneneaTeabHOCTh 6 bu6nuoreka [IOK
KJIETKU https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U
5 N 5 1 bubnuoreka [IOK
A Y https://m.edsoo.ru/7141¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE B
6 H3MEHYHUBOCTh 8 1.5 bubmmorexa LOK
) https://m.edsoo.ru/7141¢c292
OpTraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6nuoreka [IOK
8 P
C3CPBHOC BPEMA 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KIIACC

HaumenoBanmne KoanyecTBO 9acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPorpamMmsbl padoThI padoThI
| DBOJIIOIMOHHAI 9 i bu6mmoreka [JOK
Omosorus https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHUE U
2 a3BUTHE KU3HHA 9 0.5 bubmorexa LIOK
p ’ https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl u
3 OKDVIKAIOLIAS 5 ! bubmuoreka [JOK
Py Kaioll https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 3KOJIOTUUECKUE 9 bubmmorexa [IOK
https://m.edsoo.ru/7{41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3CPBHOC BpEMA 2 https://m.edsoo.ru/7141cc74
OBILIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

I[TPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoutpoabHbie IpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
I
bubnnoreka IIOK
5 https://m.edso0.ru/863e612
HOJIOTUS B CHCTEME ) 5
HayK. Https://m.edsoo.ru/863e632
a
MeTobI TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nuoreka [IOK
1 «cnonp3oBanue
1 0.5 https://m.eds00.ru/863e612

Pa3IMYHBIX METOOB TPH
U3YUCHUH
OMOJIOIrHYECKUX
00BEKTOBY

2

buonornueckue cuctemsl,
MIPOIIECCHI U UX U3YyUYCHUE

bu6nuoreka [IOK
https://m.eds00.ru/863e656
4

XUMHUYECKUU COCTaB
KiIeTku. Boma n
MHHEPAIBHBIE COJIUA

but6mmoreka [IOK
https://m.edsoo.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. Coctas u

bu6nuoreka [IOK

5 https://m.edso0o.ru/863e6b7
CTpOeHHE OEIKOB 5
DepMeEHTBI —
OMOJIOTHYCCKHUE
KaTaJlu3aTopHI.
JlaboparopHas pabota Ne bubnuotexa [HOK
6 1 «3yuenue 0.5 https://m.edsoo0.ru/863e6b7
KaTaJIUTHYECKOM 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusa3bl
WJTU KaTajasbl)»
bubmuorexa [JOK
7 Vraesonasl. JInmmaer https://m.eds00.1u/863e687
0
bu6nuoreka [IOK
8 HyKICHHOBEIE KHCTOTHI. https://m.edsoo.ru/863e6d5
AT® E—
c
Hcropus u meToabl bubnmnorexka HOK
9 HU3YyYECHUS KIIETKH. 0.5 https://m.edsoo.ru/863e6e8
Krnerounas Teopust 8
10 Knerka kak 1emoctHas
JKUBas CHCTEMa
Crpoenue bu6muoreka [JOK
1 AYKApUOTUYECKON 0.5 https://m.eds00.ru/863e6ff0

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue

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



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

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

OOMeH BEIIECTB U

bubmuorexa [JOK

12 https://m.edsoo.ru/863e766
MeTaboI3M c
DOTOCHHTES. bubnuorexa [JOK
13 https://m.edso0.ru/863e7¢9
XeMOoCHUHTE3 8
. bubmuorexa [JOK
14 OHepreTuieckuii obmen https://m.edsoo.ru/863¢e7aae
JKU3HEeHHBIN ITUKI
KJIETKU. JeeHne KIeTKu.
Muro3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habmronenne Murosa B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYHKA 4
KOpeIIKa Jyka Ha
TOTOBBIX
MHUKpOIIpenapaTax»
buocunTes Oenka. bu6nuoreka [IOK
16 Peaknusa matpuasoro https://m.edsoo.ru/863e796

CHHTC3a

€



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

bu6nuoreka [IOK

Tpagcnaaug —
17 p H https://m.eds00.ru/863e796
OnocuHres Oeika .
bu6nuoreka [IOK
HexiieTounsie popMbl
18 Gop https://m.edsoo.ru/863¢754
KU3HH — BUPYCHI 0
bubnnoreka IIOK
https://m.edsoo.ru/863e81b
19 @OpMBI pa3sMHOKECHUS p
OpraHusMOoB https://m.edsoo.ru/863e83 1
[§
bubnnoreka IIOK
2 Meii
0 cnos https://m.edsoo.ru/863e7{4a
OObpazoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa HOK
21 h 0.5 https://m.edsoo.ru/863e81b
4 «M3yueHue cTpoeHUs p
IOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenapaTax»
bu6nuoreka [IOK
NuauBunyansHoe
22 https://m.eds00.ru/863e¢843
pa3BUTHE OPraHU3MOB 6
I'enetuka — Hayka o
K bu6nuoreka [IOK
23 HAcCJIEeACTBEHHOCTH U 0.5

U3MCHYUBOCTH

https://m.eds00.ru/863e8612



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

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubmuorexa [JOK
24 MPU3HAKOB. https://m.edsoo.ru/863e887
MomnoruGpunoe 8
CKpeIMBaHHE
Jurudpuanoe
P bubmuorexa [JOK
CKpeliuBaHue. 3aKoH
25 https://m.edsoo.ru/863e89a
HE3aBHUCHUMOTO 4
HacJIeI0BaHMS IPU3HAKOB B
CueneHnHoe
HacJe10BaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yyenune bubmnoreka [IOK
26 pe3yIbTaToOB 0.5 https://m.eds00.ru/863e8¢6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢ Bl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka moma.
bu6nuoreka [IOK
Hacnenosanue
27 https://m.edsoo.ru/863e8c6
MIPU3HAKOB, CIIETITICHHBIX 0
C OJIOM -
H3MeHYnBOCTb.
but6mmoreka [IOK
28 Henacnencreennas 0.5

N3MCHYHNBOCTBD.

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



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

JlaboparopHas pabota Ne
6. U3yuenue
MOTU(UKAITTOHHON
W3MEHYHUBOCTH,
MOCTPOCHHE
BapHaIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennas
W3MCHUYHUBOCT.
29 JlaboparopHas pabota Ne 0.5 bubnmnoreka HOK
7. «AHanu3 MyTauun y ' https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bu6nuoreka [IOK
30 I'enetuka yenoBeka https://m.edsoo.ru/863e8d7
8
PesepBHbIii yPOK.
O06o00menue mo Teme
31 «HacnencTBeHHOCTD U
HU3MEHYUBOCTh
OpPTaHHU3MOB»
bu6nuoreka [IOK
32 (Cerexius kak Hayka https://m.eds00.1ru/863e921
npoiiecc 4
MeToabl U JOCTUKEHUS but6mmoreka [IOK
33 CEJICKIIUU PacTeHUM 1 0.5 https://m.edsoo.ru/863e921

JKHUBOTHBIX

4



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

buorexnonorusa xak
0oTpaciib IPOU3BOACTBA.

34

bubmnoreka IIOK
https://m.eds00.ru/863¢933
6

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

1.5



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

11 KIIACC

Ne

KoaunuecTBO 4acoB

JIEeKTPOHHBIE
Hara uudgposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
DBOJIIOIHS U METOJIBI €€ bubmorexa [OK
1 1 https://m.edsoo.ru/863ea20
W3Y4YCHUS .
Ucropus paszsutus bubnuotexa [HOK
2 npeACcTaBICHUN 00 1 https://m.edso00.ru/863e957
DBOJIIOLUHU 0
bu6nuoreka [IOK
3 MukposBoIIOIUS 1 https://m.edsoo.ru/863e9c¢1
€
ITomyAuus kak
JJIeMEHTapHasi €IUHUIA
BHUJIa U 3BOJIOIUH. bubmmoreka [IOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.eds00.ru/863¢99¢
1 «CpaBHEHHME BHIOB MO 6
MOP(OJIIOTHIECKOMY
KPUTEPHIO
JIBroKyIpe CUIIbI but6mmoreka [IOK
5 (a;meMeHTapHbIe 1 https://m.edso0.ru/863e9da
(aKkTOpPbI) IBOIFOIUH 4
6 EctectBennslit oTOOp 1 1 bubnmnoreka [JOK



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

ero (popmal

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

Pe3ynbTaTe! 3BOMIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 0.5 bubnuorexa [HOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hamnpasnenus u nytu bubmorexa HOK
8 https://m.edsoo.ru/863e9¢1
MaKpO3BOTIOITUN .
9 HeobpatumocTs
HBOJTIOIINH
10 WcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6nuoreka [IOK
11 MIPOUCXOXKICHUS KU3HU https://m.edsoo.ru/863easSa
Ha 3emiie 6
PasButHe xnu3HH Ha bu6nuoreka [IOK
12 3emJie 1o 3pam u https://m.edsoo.ru/863eabb
nepuogamM €
13 OCHOBHBIC 3TaITbI 0.5 bubmuorexa [JOK

DBOJTIOIUHN

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



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

pPacTUTEIBHOTO U
YKUBOTHOTO MHUpa.
[IpakTrueckas padota No
1 «M3y4yenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

Ie}

CoBpeMeHHas cuctema

bubmuorexa [JOK

14 https://m.edsoo.ru/863ca48
OpraHUYEeCKOTO MUpa .

15 DBOJIIOLIMS YEJIOBEKA bu6mmoreka [IOK
(a"TpOMIOTEHE3) https://m.edsoo.ru/863eac2¢c
JIBMXKyIIHE CUJITBI bubnmnoreka HOK

16 (paxTopsr) https://m.edsoo.ru/863cad4
aHTpPOIIOreHe3a 4

17 OCHOBHBIE CTagUNA
ABOJTIOLIUU YEJIOBEKa
YenoBeueckue pacel U

18 MPUPOIHBIE AN TalluN bubmorexa HOK

PHPOA g 1 https://m.edsoo.ru/863eaca
YeJoBeKa
PesepBHbIii yPOK.
O6001menue Mo Teme

19 «BO3HUKHOBEHHUE U
pa3BUTHE )XKU3HU Ha
3emie»

20 DKoJoTHus KaKk HayKa



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

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

bu6nuoreka [IOK
https://m.edsoo.ru/863eafec

22

AOGuotnueckue GaKkTopsbl.
JlaboparopHas pabota Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHH
U3 Pa3HBIX MECT
OOUTaHUS.
JlaboparopHas pabota Ne
4. «BrnusiHue cBeTa Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIEYyCa»

0.5

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

23

buotnueckue GaxTopsl

bubmuorexa [JOK
https://m.edso00.ru/863eb34
8

24

DKoJorn4ecKue
XapaKTepUCTUKHU
MOMYJISILIUH.
[IpakTuueckas padora Ne
2 «Iloncuér miaoTHOCTH
MONYJISALMNA pa3HBIX
BHJIOB PACTEHUI»

0.5

25

Coob1iecTBa OpraHu3MOB
— OHOIIeHO3

but6mmoreka [IOK
https://m.edsoo.ru/863eb46
a

26

DKOJIOTHYECKHE CHCTEMBI
(3K0CHCTEMBI)

bu6nuoreka [IOK
https://m.eds00.ru/863eb46



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

|&o

27

OcHOBHBIC TTOKA3aTEIN
9KOCHUCTEMEL.
DKOJIOTHYECKHE
nupamusl. CBOMCTBA
skocucreM. Cykieccus

bu6nuoreka [IOK
https://m.edsoo.ru/863eb5fa

28

HpI/IpOI[HBIe 3KOCHCTCMbI

29

AHTpPOIIOT€HHBIE
9KOCHCTEMBI

30

buocdepa — rnobanpHas
9KOCUCTEMa 3eMIIn

bubnnoreka IIOK
https://m.edso00.ru/863ebb5
e

31

3aKOHOMEPHOCTH
CYILECTBOBAHHUS
ouocgepsl

bu6mmoreka [IOK
https://m.edso0.ru/863ebd 1
6

32

YeoBeuecTBO B
ouochepe 3emnu

33

CocymiecTBoBaHue
IIPUPOJBI U YEJIOBEUECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/863ebal
€

34

PesepBHBIil ypoK.
O060011IeHNE TEMBI
«Coo01iecTBa 1
9KOJIOTUYECKHE CHCTEMBD»

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* buosorus. O6mas 6uonorus, 10 kinace/ Cupornazos B.U., Aradbonosa 1.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
B.H.Mumakoga, 1.b.Aradonora, B.1.CuBornazos MeToaudeckoe mocodue.

buonorus. O6mas 6uonorus 10 knace IIpocsemenue/Ipoda

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
AKnacc, yun.py
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