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HOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paboTke mnporpaMmbl 1O OHOJOTHM TEOPETUYECKYIO OCHOBY IS
ompejieieHus  MOAXOMOB K  (opMupoBaHHIO  copep)KaHUs  y4eOHOTo
npeaMeTa

«buonorus»  cocraBwiM:  KoHUentyaibHble nonoxenus @d®roc COO o
B3aMMOOOYCJIOBIIGHHOCTH  IIeJiel, COJEep)KaHus, pe3yJbTaToB OOyuYeHus U
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00 OOIUX LEISIX U
NPUHIIMIIAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpEIHEro
obmiero obpazoBanus B Poccuiickoit @enepanuu, a TaKkKe MOJIOKEHHS O crenuduke
Oouonoruu, e€ 3HAUYEHWH B TIO3HAHUU OSKUBOM TMPUPOABI M OOecCreYeHUH
CyLIECTBOBaHUS uenoBedeckoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJOXKCHHSIM,
OTIpe/IeNIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Gmonoruu Kaét MpeACTaBICHUE O ENsIX, 00 00mmel cTpaTerun
oOydeHHs, BOCIUTAHUA M Pa3BUTUS OOydYalOUIMXCA CpPEACTBAMU Yy4eOHOTO
npeaMeTa
«buonorusy, onpenenser o0sA3aTeNbHOE MPEIMETHOE COJIEp)KaHHUE, €r0 CTPYKTYPY,
pacmpeneieHne TO pas3ieilaM ¥ TeMaM, PEKOMEHIYEMYIO IOCIIeJOBATEIHHOCTD
U3Yy4YeHHs] y4eOHOro MarepHuayia ¢ y4€TOM MEXKIIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKA OOpa30BaTENbHOrO TMPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00y4Jaromuxcs.

B mporpamme no 6uonoruu Takke YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeIMETHBIM H MTPEIAMETHBIM pe3ylbTaTaM oOOydeHHUs B
(dbopMUpOBaHUHM OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEILHON NEATEIbHOCTH/Y4EOHbIX
NecTBAN 00yUYaIOIIMXCS IO OCBOSHHUIO COAECPKAHHUI OMOJIOTHYECKOTO 00pa3oBaHusl.

B mporpamme mo 6uonioruu (10—11 kmaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHIUI TPEEMCTBEHHOCTH B HM3y4YeHHHM OWOJIOTHMH, Onaromapss 4YemMy B He
IpPOCMATPUBAETCS  HANpaBIEHHOCTb HA  pa3BUTHE 3HAHWUW, CBSA3AHHBIX C
(bopMHpOBaHHEM €CTECTBEHHO-HAYIHOTO MHPOBO33PEHUS, IICHHOCTHBIX OpUEHTAINN
JMYHOCTH, SKOJIOTMUYECKOr0 MBIIUICHHS, IPEICTABIEHUIN O 3J10pOBOM 00pa3e *KU3HU
1 OepeXHBIM OTHOILIEHHEM K OKpYKarolmieil npupojaHoit cpene. [lostomy Hapsay c
U3y4YeHHEM OOLIEOMOJIOTHYECKUX TEOpUHM, a TaKKe 3HAHUW O CTPOCHHM IKUBBIX
CHCTEM Pa3HOT0 paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HHUX IMPOIECCOB B
porpaMMe Mo OMOJIOTUH Y/AEJIEHO BHUMAaHHUE MCIOIb30BAHUIO TTOJYYEHHBIX 3HAHUN
B TIOBCETHEBHOW JKMU3HM Ui pEMIEHUS NPUKIAJAHBIX 3a1a4, B TOM YHCIE:
npo(UIAKTUKN HACJIEICTBEHHBIX 3a00JeBaHUN 4YeOBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHHUSA, OOOCHOBAaHUS HIKOJOTUYECKH IEJIecOo00pa3HOro TMOBEACHUS B
OKpYXalollel MpUpOIHOI cpese, aHaNM3a BIUSHUS XO3SUCTBEHHOM NEATEIbHOCTU
YelloBeKa Ha COCTOSTHHE MPHUPOJHBIX W HCKYCCTBEHHBIX SKOCHCTEM. Y CHIICHHUE
BHUMaHUS K TMPUKIAJHOW HAMpPABJICHHOCTH Yy4yeOHOro mpeamera «buonorusy»
NPOJAUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHHsS! YCIOBHM AJIsi PEIICHUS OAHON W3
aKTyaJIbHBIX  3a/lad  IIKOJBHOTO  Ouosioruueckoro o0Opa3oBaHMs, KOTOpas
npeanoiaracT (GopMHUpPOBaHHE Yy OOYUYAIOUIMXCS CIOCOOHOCTH aJalTHPOBATHCA K
U3MEHEHUSM TMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpeaHero oO0mero oOpa3OBaHUS 3aHUMAET BaXKHOE
mecto. Ona oOecrieunBaeT (GopMUpOBaHHE Yy OOYYArOMIMXCS MPEACTABICHUN O
HAay4yHOM KapTHMHE MHpa, pacuMpser U o0oOllaeT 3HaHUS O KMBOM mpupoae, eé
OTJIMYHUTENbHBIX TPU3HAKAX



— YPOBHEBOW OpraHM3alMd M 3BOJIONHH, CO3JAE€T YCIOBUS JUIA: TO3HAHUS 3aKOHOB
KHUBOU MPHUPOJBI, GOPMHUPOBAHHUA (PYHKIMOHAIBHOW TPAMOTHOCTH, HABBIKOB 3I0POBOTO
1 6e30macHOro o0pasa >KU3HHU, SKOJIOTHYECKOTO MBIIUIEHHS, IEHHOCTHOIO OTHOLIEHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

Bonpuioe 3HaueHue OHMONOrMsS MMEET TaKKe Ul PELeHHs] BOCIMUTATENIbHBIX U
pa3BUBAIOLIUX 3a/ad CPeJHEero oOIiero oOpazoBaHMs, COLHUAIN3ALUU O0YyYarOLIUXCS.
Wzydenne Oumosnoruu oOecmieunmBaeT yCIOBHS I (POPMHPOBAHMUSA HHTEIUICKTYaJTbHBIX,
KOMMYHUKALlMOHHBIX M HMH()OPMALIMOHHBIX HABBIKOB, JCTETUYECKOM KYJIbTYpHI,
CHOoCOOCTBYET HWHTETpaliyd OWOJIOTWUYECKUX 3HAHWUH C MPEACTaBICHUAMU U3 JAPYTUX
yuyeOHbIX MpEAMETOB, B YaCTHOCTH, (QU3MKM, XuMHUM U reorpadguu. Ha3panHble
HOJIOKEHHSI O MPEAHA3HAUYCHNH y4eOHOTO npeamera «bromorus» cocTaBuiiM OCHOBY IS
onpesieseHuss IMOAXOAOB K OTOOpY U CTPYKTYpPUPOBAaHUIO €ro  CoJeprKaHMUs,
NPECTaBIEHHOTO B IpOrpamMme 1Mo OMOJIOTHH.

Ot06op conmepxkanus yudeOHoro mnpenmera «buomnorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUN KYJIbTYPOCOOOPA3HOTO IMOAX0Ja, B COOTBETCTBHU C KOTOPBHIM
oOyuaroniyecss JOJDKHbI OCBOMTH 3HAHUS M YMEHHs, 3HA4YMMBble i1 (OPMHUPOBAHMS
o0mIel KyJbTyphl, OINpPENEISIONINe aJeKBAaTHOE IOBEJICHUE YEIOBEKAa B OKPYKAIOIICH
OPUPOJHON cpele, BOCTpeOOBaHHbIE B IOBCEJHEBHOW JKU3HM U IPAKTHUUYECKOU
nesitenbHocTH. Ocoboe MecTo B 3TOM CHCTEME 3HAaHUW 3aHMMAOT  AJIEMEHTHI
COJepKaHMsl, KOTOpbIE CIyKaT OCHOBOM JuIsi (OpMHUPOBaHUS NPEACTABICHUA O
COBPEMEHHOI €CTECTBEHHO-HAyYyHOW KapTMHE MHpAa M LEHHOCTHBIX OPHEHTALUSIX
JUYHOCTH, CTIOCOOCTBYIOIIMX I'YMaHU3AUN ONOJIOTHYECKOT0 00pa30BaHHUA.

CrpykTypupoBaHue cofepkaHus y4eOHOTro Marepuasa B Iporpamme 1o OMoJI0ruu
OCYIIECTBICHO C Yy4YETOM MPHOPUTETHOTO 3HAYEHHUS 3HAHUH 00 OTIMYUTEIHHBIX
OCOOEHHOCTSAX >KMBOM HpPHUPOJBI, O €€ YpOBHEBOW opraHuzaluu | 3BolonMH. B
COOTBETCTBHHM C O3TUM B CTPYKType ydeOHOoro mpeamera «buOIOTHS» BBIIEICHBI
cleqyrolme coaepkaTenbHble JuHUM: «buonorus kak Hayka. MeToasl Hay4dHOTro
no3Hanus», «Kinerka kak Owosormyeckas cucremay, «OpraHu3M Kak OMOJIOTHYECKas
cucreMa», «Cucrema W MHOroo0Opasue OpPraHH4ecKOro Mupa», «OBOJIOLUSA >KUBOU
OPUPOBI», « IKOCUCTEMBI M IPHUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp u3ydyenus yueOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIJICHUE
Oo0yJalomMMHCA 3HAHUSIMH O CTPYKTYPHO-(QYHKIMOHATBHOW OpraHU3ali >KUBBIX
CHUCTEM DAa3HOI'0 paHra M MpHOOpeTeHHEe YMEHHMH HCIOJIb30BaTh OTH 3HAHMS JUIS
TPaMOTHBIX JEUCTBUI B OTHOIIECHUH OOBEKTOB JKUBOHM MPHUPOMABI U PEIICHHUS Pa3THIHBIX
KHU3HEHHBIX [TPOOIIEM.

JlocTmkenue nenn n3ydenus yaeOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE
o0ecrieunBaeTcs pelieHneM CIeAYIOIUX 3a1ay:

OCBOEHHE OOYYAIOIIMMUCS CHCTEMBI 3HAHUN O OMOJOTHYECKUX TEOPHUAX, YICHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, IMpaBUiIax, CIYXKallUX OCHOBOM  JUIs
(dbopMHUpOBaHMS TPEICTABICHUH O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOoJax
HAy4YHOI'O [T03HAHUs, CTPOEHUH, MHOI000pa3uu U 0COOCHHOCTSAX HKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3aIliH, BBLAAIOIMIUXCS OTKPBITHSX U COBPEMEHHBIX HCCIIEOBAHUSAX B
OMOJIOTHH;



dbopMupoBaHre y OOydYalOIIUXCS TIMO3HABATENBHBIX, WHTEUICKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEN B MPOIIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUU
HAayYHBIX B3TJSAJ0B, MJACH M TMOIAXOJ0B K HM3YUYCHHIO KHUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3aluu;

CTAHOBJICHHE Yy OOYYaIONIUXCsl 00Ie KyIbTyphl, (YHKIIMOHATBEHON TPAaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIET0O MHUpPa >KUBOUH
MPHUPOJIBI HA OCHOBAHUY 3HAHUU U OIIBITA, MOJTYYSHHBIX TIPU U3YICHUHU OUOJIOTHH,

dbopmupoBaHME Yy  OOydYarOIIUMXCS  YMEHUW  WUIIOCTPUPOBATH  3HAUYCHHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHYECKON JIESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpOOMOTEXHOJIOTH;

BOCIIUTaHHE YOEKJAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM KHBOWU
MIPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHMSI K HEH, COOIOACHUS 3TUUECKUX HOPM
IIPU NPOBEACHUHN OMOJOTUUECKUX UCCIICIOBAHU;

OCO3HAHWE IIEHHOCTH OWOJOTMYECKUX 3HAHWW JUIsl TOBBIMICHUS  YPOBHS
3KOJIOTUYECKOU KYJIbTYpPHI, 17151 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM W yMEHUW B TIOBCETHEBHOM >KW3HHU IS
OLICHKHM IIOCJEACTBUM CBOEM JEATEIIBHOCTU [0 OTHOLIEHHWIO K OKPYXKAIoLIEH Cpene,
COOCTBEHHOMY  3/I0POBBIO, OOOCHOBaHHWE U  COOJIOJIGHHE Mep MNPODHUIAKTUKH
3a00J1€BaHMIA.

B cucteme cpennero oOmiero oopasoBanus «buonorus», uzydaemas Ha 0a30BOM
YpOBHE, SBIsETCS 00s3aTebHBIM Y4EOHBIM TIPEAMETOM, BXOMSIIMM B COCTaB
npeaIMeTHOH o0sactu «EcTeCTBEHHO-HayYHBIE IPEAMETBD».

Jns u3ydenus Ouonorud Ha 0a30BOM ypOBHE cpeaHero oOmiero oOpa3oBaHUs
otBoauTcs 68 wacos: B 10 kmacce — 34 gaca (1 gac B Hegemo), B 11 xmacce — 34 gaca (1
Jac B HEJEIIO).



COJEPKXAHUE OBYYEHMUAA
10 KIIACC

Tema 1. buoJiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOLIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HayKaMu, Guiocopuen, 3TUKOM, S3CTETUKON U MPaBOM.
Ponb Ouonorum B (HOpMUpPOBaHMM COBPEMEHHOW HAay4HOW KapTUHBI MHUpA.
Cucrema OMONOTHYECKUX HAYK.

MeToibl TO3HAHMSI KUBOUM MPUPOBI (HAOIIOIEHHE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, Kiaccuukaius, MOJCIUPOBaHUE, CTAaTHUCTHUYECKas 00paboTka
JTAHHBIX ).

JdemoncTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU PUPOIBI.

JlaGopaTopHble U NPaKTHYeCKUue padoThI:

[Tpaktrnueckass pabora Ne 1. «lcnosib30BaHME pa3IMYHBIX METOAOB MpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTraHU3AIUA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MPeAMET u3yueHus: Ouonoruu. OTianune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa 6MOCHCTEM U UX pa3sHOooOpa3ue. YpOBHU OpraHU3alMN OMOCUCTEM:
MOJICKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINW, MOIYJISALUMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe01eHOTUUECKui), OMochepHBbIi.

JdeMoHcTpanmm:

Tabmunp! u cxembl: « OCHOBHBIEC TPU3HAKH KU3HI», «Y POBHH OpraHU3alluU
YKUBOW MPUPOIBD).

Oo6opynoBanue: Mmozenb Mosiekyibl JJHK.

Tema 3. Xumu4yeckuii COCTaB M CTPOCHHE KJIETKH.

XUMHYECKHM COCTaB KIJIETKH. XUMHYECKHE 3JIEMEHTBI: MAaKpPO3JEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lopaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne 6emkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3aMeHnMbIe 1 3aMEHUMbIE aMUHOKHUCIOTBI. AMHUHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbhl O€IKOBOM MOJIEKYJbl (II€pBUYHAS, BTOpPHYHAsA, TPETUYHAS W
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buomorumueckue
byHKIIMN OETIKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA I1IEHTp, cyOcTpaTHas crnenuuyHocTh. KodepmeHntsl. Burtamunsbl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrneBompl:  MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30Kcupr0o03a),
aucaxapuipl  (caxaposa, JlakTo3a) W Iojucaxapuabl  (Kpaxmall, TJIMKOTEH,
HeJuT0103a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlunuasl:  Tpurnuuepuasl, ¢dochomunuabl, crepounbl. [ uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonornueckue QyHkuuu gunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEJIKOB M JUMHUA0B KaK HICTOYHUKOB SHEPTHUH.

Hyxkneunoseie xucnorer: JIHK wn PHK. Hyxneoruasr — MoHOMEpPHI
HykJ1enHOBBIX kucioT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenne u ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u GyHKIuu.

[{uronorus — Hayka o kietke. Knetounas teopusi — npumep B3auMOJEHCTBUS
uzei 1 pakToB B HAYYHOM MO3HAHUK. MeTObl U3yUYEHUs KIIETKH.

Knerka kak 1enoctHas »xkuBas cucrtema. OOmume NpU3HAKU KIIETOK:
3aMKHyTasi HapykHasg MeMOpana, moiekynsl JIHK kak renernueckuil ammapar,
cUcTeMa CMHTE3a OenKa.

Tunel KJIETOK: JyKapuoTHueckass U mpokapuotuueckas. (OcobeHHOCTH
CTpPOEHHUs MpOKapuoTHUeCKOW KieTku. Kierounas crenka Oakrepuil. Ctpoenue
YKAPUOTUYECKOW KIIETKU. (OCHOBHBIC OTJIMYUSI PACTUTEIIBHOW, KUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
dbyukiuu. [Inasmatnueckas MemOpana, e€ cBoiicTBa u pyHkiuu. [{utomnasma u eé
opranounbl. OmHoMeMOpaHHbie opraHouabl kietku: OIIC, ammapar ['ombmxw,
au30coMbl.  [IoyaBTOHOMHBIE OPTraHOWIABI KJIETKH: MUTOXOHJPWH, IUIACTUBI.
[IpoucxoxjieHne MUTOXOHJpUW W TMactula. Buasl mnactua. HememOpanHbIC
OpraHOMJbl KIIETKH: PHUOOCOMBI, KIIETOUYHBIA LIEHTP, LUEHTPHUOIU, PECHUYKH,
KIyTUKU. QyHKIIMN OPraHOMIOB KJIETKU. BKiItoueHus.

SAnpo — perynatopHblii neHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHIOpPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiaen, P. Bupxos, Jlx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Muarpammbl:  «PacnpeneneHne XUMHUYECKHX OJEMEHTOB B  HEKHBOU
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmumpr u cxemsl: «llepuoguueckass TaOiMIIA XUMHUYECKHX AIIEMEHTOBY,
«CtpoeHne MoJIeKyIIbl BoJbl», «brocunTes 6enkay, «CTpoeHne MoeKybl OeKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne moiekybl



ATDy», «CTpoeHHE PYKApUOTHYECKON KIETKW», «CTPOCHUE KHUBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE MNPOKAPUOTUUYECKON KIIETKN,
«CTpoeHue sapa KIETKn», «Y TIEBOAb, «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE ISl TMPOBEICHUS
HAONIOCHNH, W3MEpPEHUH, SKCIEPUMEHTOB, MHKPOIpENapaThl PACTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U NPaKTHYeCKUue padoThI:

JlabopatopHas pabora Ne 1. «/3ydeHue KaTalUTUYECKOW aAKTHUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMUIa3bl WK KaTallasbl)y.

JlaGopatopnas pabora Ne 2. «M3yueHue CTpoeHHUs KJIETOK pPaCTECHUH,
KUBOTHBIX W OaKTEepUil TOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax U ux
OTIMCAHUE.

Tema 4. ZKuzHeneATeIbHOCTD KJIETKH.

OOmeH BemecTB, Wik MeTabomu3M. AccuMuUIIsAnus (TJIACTUYECKUA 0OMEH) U
JTUCCUMUJISIINS (QHEPTeTHYECKUT OOMEH) — JBE CTOPOHBI EIWHOTO IMporiecca
MeTrabonu3ma. Pojib 3aKOHOB COXpaHEHMs] BEHIECTB M JHEPrUM B MOHUMAaHUU
MeTaboIM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOdHBIN U rerepoTpodHbIil. Poims pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®dortocunre3. CBetoBass u TeMHOBas ¢a3bl (QorocuHTe3a. Peaxiuu
dborocunTe3a. DPhHeKTUBHOCTL (HOTOCHMHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HU
Ha 3emuie. Biausinue ycioBuil cpenbl Ha (OTOCMHTE3 M CIOCOOBI MOBBILIEHUSI €TO
MPOJIYKTUBHOCTH Y KYJbTYPHBIX PACTCHHI.

XeMocHHTe3. XeMOCHHTEe3Upyomue O0akTepuu. 3HaU€HHE XEMOCHUHTEe3a IS
KU3HH Ha 3emIe.

DHepreTudyeckuii 0OMeH B KileTKe. PacrieruieHne BEIIeCTB, BbIACIICHUE U
aKKyMYJIMpPOBaHHE OJHEPruuM B KJIETKE. OTamlbl 3JHEPreTHUYECKOro oOMeHa.
['nmukonu3. bpoxenne m ero BuAbl. KHCIOPOIHOE OKHUCIEHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro oOMeHa.

Peakuun wmarpuyHoro cuHTe3a. ['eHermdeckas wuHdopmamms u JIHK.
Peanuzanus reHernueckodt wmHGOpMalUM B KieTKe. [ €HETHYECKHl KOJ M €ro
cBoiictBa. Tpanckpunius — matpuunbliii cuate3 PHK. Tpancnsuus — Ouocunres
Oenka. Otambl TpaHchmsauuu. KoaupoBanme aMHUHOKHCIOT. Pons pubocom B
ouocuHTe3e Oernka.

Hexnerounsie ¢hopmbl )Ku3Hu — BUpYChl. VicTopus oTkpbiTus BupycoB (/. H.
WBanoBckuit). OCOOEHHOCTM CTPOCHHSI W JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepunodarn. bone3sHum pacTeHHii, JXMBOTHBIX ¥ YEJIOBEKAa, BBI3HIBACMEBIC
Bupycamu. Bupyc nmmyHnonedunurta yenoseka (BUY) — Bo3dyautens CIIN/a.



OOpatHasi ~ TpaHCKpUNIMs, peBepraza U uHTerpasza.  [Ipodunakrrka
pacnpocTpaHeHus BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanmm:

[Toptpetsl: H. K. Kosbnios, 1. 1. UBanosckuii, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Metabonuzm», «MUTOXOHIPUS,
«HepreTudeckuii oOMeH», «Xmoporact», «®otocunredyn, «Ctpoenue JJHK»,
«Ctpoenure u (yHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTrnuecKkuii Kom,
«Bupycs», «bakrepuodarm», «Ctpoenue u xu3HeHHbIN nuki Bupyca CIIN/a,
oakrepuodaray, «Pemmukarus JTHK.

Oo6opynosanue: monenu-anmiukanuu «Yapoenue JJHK u Tpanckpumnumsy,
«buocunres 0enka», «CTpoeHue KiIeTku», Mmojeiab ctpykTypbl JJHK.

Tema S. PazMHoxeHNe U MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Krnerounplii 1K, WM >KU3HEHHBIM MWK KiIeTku. MHTepdaza m MHTO3.
[Ipomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuuss MaTpUIHOTO
cunre3a JIHK. Ctpoenume xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIIL.
JIMTITON THBIN M  TAIUIOMJHBIK  XPOMOCOMHBIE Ha0OPHI. Xpomatuisl.
[{uronoruueckue OCHOBbI Pa3MHOKEHUS M  HHIWBUAYAIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenne knetkn — muto3. Cranum murtosza. [Iporeccel, mpoucxoasimue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUTO34.

[Iporpammupyemas ru6enb KIETKH — aroInTo3.

dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe u mojoBoe. Buasl Gecronoro
Pa3sMHOXKEHUS: JICJICHWE HAJABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. McKyccTBeHHOE KIIOHUPOBAaHHE
OpraHU3MOB, €r0 3HAUYCHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €0 OTIUYUS OT OECIOIOrO.

Meiio3. Craguu menosa. IIpouecchl, NpoUCXOAsSIIME HA CTAAUSAX MEHo3a.
[loBenenne xpomocoM B Menose. Kpoccunrosep. bHonornueckuit CMbICI H
3HA4YEHUE MeHo3a.

["ameTorenes — mpouecc oOpa30BaHUsA TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKUM U SUYHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CIepMaro30Mj, SUIEKIEeTKa) — CIepMaTOreHe3 U OBOIEHE3.
OCcOOCHHOCTH CTPOCHHS SIMIIEKIETOK U CHepMaro3ounoB. OIog0TBOpPEHHE.
[lapTenorenes.

WunuBuayanbHoe  pa3BuTUE  (OHTOreHe3). OMOpHUOHAJIbHOE  Pa3BUTHE
(amOpuorenes). Jranbl SMOPUOHAILHOTO Pa3BUTHS Yy MO3BOHOYHBIX KHUBOTHBIX:
npoOienue, racTpyisius, opranoreHe3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHABPHOTO PA3BUTHUS: TpsAMOe, HempsMoe (MMunHOYHOE). BrmsHue



Cpebl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOICTBA.

Poct u pasBurne pactennii. OHTOreHe3 LBETKOBOIO PACTEHMS: CTPOCHHE
CEMEHH, CTaIUU PA3BUTHUS.

JdemoncTpanuu:

Tabmunplt 1 cxembl: «@DOpMBI Pa3MHOXKEHUS OPraHu3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUid», «BeretaTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kinetku Oaxktepuily, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMmocoMbl», «Kietounsiii mukin», «Pemmukanus JHK», «Mwutos»,
«Menosy», «Ilpsmoe u HenpsaMoe pa3Butue», «l'aMeToreses y MIIEKONUTAIOMIUX U
4yesnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MHUKPOCKOII, MUKpOIpenaparsl «CniepmMaTo301/1bl
MJIEKOMIMTAIOLIETO», «SIHIIEKIeTKa MIIEKONMUTAKIEro», «KaprnokuHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alIUIMKalMs «/leleHne KIEeTKW», MOIENIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlaGopaTopHble U NPaKTHYeCKUue padoThI:

JlabopatopHas pabora Ne 3. «HaGmogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydyeHue cTpoeHUs TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacjieICTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauun renetuku. Micropus pasButus reHeTUKU. Poiib nuronorun
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiIag pOCCHICKMX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETHUKU. METolbl TEeHEeTUKH (TUOPUIONIOTHYECKUH,
UTOTEHETUYECKUM, MOJEKYISIpHO-TeHeTH4YecKui). OCHOBHBIE TE€HETHUYECKHE
NOHATUS. [ 'eHeTHUecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE . MeHaenem.
MonoruOpuaHoe CKpenBaHHe. 3aKOH €IWHO0-00pa3us TUOPHIIOB IEPBOTO
nokoneHusd. IlpaBuino goMuHHMpOBaHMS. 3aKOH pACUICIUIEHUS MPU3HAKOB.
['unote3a yncroTel rameT. [1ojIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  ckpeliMBaHue. 3aKOH  HE3aBUCMMOIO  HACJEeIOBAHMUS
npu3HakoB.  LluToreHeTMyeckue - OCHOBBI  AUTHOPUAHOTO  CKpEIIUBAHUS.
AHanmu3upyroniee ckpemuBanye. Mcnoib30BaHNe aHATU3UPYIOLIEr0 CKPEIUBAHUS
JUTSI OTIPECIICHHUSI TEHOTHIIA OCOOM.

CuemieHHOe  HacieqoBaHue mnpusHakoB. Pabora T. Moprama 1o
CLEIUICHHOMY HACJIEIOBAHMIO TeHOB. HapylieHnue cuernieHuss reHOB B pe3yJibTare
KPOCCHUHIOBEDA.

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €HETUYECKUE KapThl.



['eneTnka nona. XpoOMOCOMHOE OIpPEIEIEHUE MoJia. AyTOCOMBI U IMOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTreporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl N3MEHYMBOCTU: HEHACIIEACTBEHHAS M HACIIEACTBEHHAS.
Ponp  cpempl B HEHAacHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MO (DUKAIIMOHHOW U3MEHYMBOCTH. BapualimoHHbIi psil ¥ BapuallmOHHAs KpUBasl.
Hopma peakunun npusHaka. KoanmdecTBEeHHbIE M KAUECTBEHHBIE NMPU3HAKA U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALIMOHHON U3MEHYHUBOCTH.

HacnencrBennasi, wiM TeHOTUNHMYECKAs, W3MEHUYMBOCTh. KomOmHaTHBHAs
U3MEHYMBOCTb. Meiio3 W TMOJIOBOM mpolecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3MeHYMBOCTb. Kimaccudukaius MyTanuii: reHHbIE,
XpOMOCOMHbIE, TeHOMHBIE. HacToTa U NMpUYUHBI MyTaluil. MyTtareHHubie QakTopsbl.
3aKOH rOMOJIOTMYECKHX PSAIOB B HacieacTBeHHOM n3meHunBoctu H. M. BaBuiiosa.

BresnepHas HacieICTBEHHOCTh U U3MEHUYNBOCTb.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONBI T€HETHKHU
yeJIOBEKA: reHeaJornuecKuil, OJIM3HEOBRIN, IINTONCHETHYECKUI, OMOXMMHUYECKHUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHNE TE€HOTHUIIA:
IIOJJTHOTEHOMHO€ CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C IOMOIIBIO
[M[IP-ananu3a. HacnenctBennole 3a00J€BaHUs YeEIOBEKa: TIEHHbIE O0O0JIe3HH,
OOJIE3HU C HACIEACTBEHHOM MPEAPACIONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue W TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpHHIMIEBI
3I0pOBOTO 00pa3a )KU3HHU, TUATHOCTUKH, MPOPHUIAKTUKH U JICUCHUS] TeHETUYECKUX
0one3Heil. Meauko-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAUECHUE METUIIMHCKOM
TEHETUKHU B MPEAOTBPALIIEHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHUN YEJIOBEKa.

JdeMoHcTpanmm:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecopckuii, H. 1. BaBuios.

Tabmumbt w  cxembl:  «MOHOTHOPUIAHOE  CKpEIIMBaHHUE W €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIIEIJIEHUS U €ro LUTOreHETUYECKas
OCHOBa», «3aKOH  YHUCTOTbl  ramer», «JIuruOpuaHoe  CKpelMBaHUEY,
«luronornueckue  OCHOBBbI  JUTHOPUAHOTO  CKpelmBaHus»,  «Meio3y,
«B3auMmonencTBue  AUIENBHBIX TE€HOB», «l'€HeTHMYeCKHMe KapThl PpPACTECHHU,
KUBOTHBIX M 4eJOBeKa», «l'eHeTnka monay», «3aKOHOMEPHOCTH HACIJIEIOBAHMS,
CLUEINICHHOTO C TMojom», «Kapuotumnel uYenoBeka W JKMBOTHBIX», «Buuel
U3MEHYUBOCTHY», «MoaudukannoHHas HU3MEHUMBOCTH», «HacnemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHas U3BMEHUYUBOCTD.

OOopynoBanue: MoJeIH-anIUIMKaUuu «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henomuoe nmoMuHupoBaHue», «JurubpumHoe ckpemuBanue», «llepexpéct



XpOMOCOMY», MHUKPOCKON M MHUKporpenapaTt «/po3oduna» (Hopma, MyTaluu
(bopMBbI KPBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHON.

JlaGopaTopHble U NPpaKTHYeCKUue padoThI:

JlabopaTtopuas padota Ne 5. «M3ydeHnue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTUOPUTHOTO CKPEUIMBAHUS Y AP030(UIIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas padota Ne 6. «3ydyenne MoaupuKaMOHHOW N3MEHYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHON KPUBOM.

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIpEenapaTax».

[Tpaktnueckass pabora Ne 2. «CocraBieHWE W aHAJIM3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cesexkunsi opranndMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IMPOLECC. 3apOKICHUE CENEKIHMH U JOMECTUKALMA.
Yuenne H. WM. BaBumoBa o0 UEHTpax TMPOUCXOXKACHUS UM MHOTooOpas3us
KYJbTYPHBIX pacTeHUW. LIEHTpBl MPOMCXOKICHHS OMAIIHUX >KUBOTHBIX. COpT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNEeKIMU. MacCOoBbI 1 MHAWBUIYATbHBIN OTOOPHI B
CEJIEKIIMM PACTEHHH M KUBOTHBIX. OLEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
ckpeuBanue — WHOpuUauHT. Yucrtas nuHus. CKpellMBaHME YHUCTBHIX JIMHUM.
['eteposuc, unu rubpuanas cuia. HepoacTBeHHOe ckpelMBaHue — ayTOPUAMHT.
Otnanénnas rulpunmszanus u e ycnexu. VCKycCTBeHHBI MyTareHes H
MOJIYYEHHUE TOJUIUIOUIOB. JlOCTHIKEHMSI CEJIEKUMHA pPACTEHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib NPOU3BOJACTBA. ['€HHAas HMH)KEHEpUs. ITallbl
co3manus pexomOunantHo JIHK wu Tpancrennsix opranusmoB. Kietounas
uHxeHepus. Kiierounble KyJabTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKOJIOTHYECKHE 5| DTUYECKHE poOJIeMBI. I'MO —  TE€HETHYECKH
MOAU(PUITUTPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubl 1 cxembl: kapta «lleHTpbl NPOUCXOXKIEHUS M MHOrooOpasus
KYJbTYPHBIX pacTeHuil», «llopoasl fOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHui», «Otnanéanas rubpuauzamnus», «Padoter akanemuka M. @. MiBanoBay,
«Ilomunnounus», «OO0bekThl OuorexHosnorun», «KierouHsle KyabTyphl U
KJIOHHpOBaHHE», «KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOJIOB M KOPHETUTOAOB TUKHUX (DOPM M KyJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03UCTBCHHBIC PACTCHUS.



JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJbl M JIOCTHIKEHHUS CEJIEKIMHM DPACTEHUH WU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHLIHIO, IUIEMEHHYIO bepmy,
COPTOMCIIBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTopuio
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBo1IOMOHHASE OMOIOT S,

[TpennochblIKM BO3HMKHOBEHMSI HSBOJIIOLIMOHHOM TEOpUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMoJoruu. BivsHue >BOTIONMOHHONW TEOPUH Ha Pa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CupnerenbctBa 3Bomouuu. [laneoHTosornyeckue: MOCIEI0BAaTENbHOCTD
HOSIBJICHHS BHJOB B MAJECOHTOJOTMYECKOW JIETONUCH, NEPEXOJHbIE (HOPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHYecKre: CXOACTBA W paszauuus 3SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIIOTMYHBIE,
pYJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX IyTeHl y Bcex
OpraHU3MOB.

OpomounoHHas Tteopus Y. Jlapeuna. Ilpennoceuiki BO3HUKHOBEHUS
JapBUHM3MA. J[BIDKyIIME CHUIIBI 3BOJIONMU BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NIPU OTPaAaHMUEHHOCTHU PECYpPCOB, HEOIpEneIEHHAs] U3MEHYMBOCTD,
O0opb0a 3a CylleCTBOBAaHUE, €CTECTBEHHBIM OTOOD).

Cunretnueckas Teopus 3BooLUH (CTD) u €€ OCHOBHBIE MOJIOKEHUS.

Mukposomtonus. [Tonynsuus kak equHULA BUA U 3BOJIIOLIMH.

JBukymie cuibl ((akTopbl) SBOMIONMHM BUAOB B MpHUpoae. MyTallmoHHbBIN
OpoLEecC M KOMOMHATHBHAs WM3MEHUYMBOCTb. llomynsiiMoHHBIE BOJIHBI U Jpeid
reHoB. M3onauusa u murpanus.

EctectBennblii oTO60p — HampaBistoumii Qaxtop 3Bodtoruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ynbTar 3Boitouuu. [Ipumepsr
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(ho3bl U HANO-aJanTaluu.

Bun wu  BupgooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduueckoe, SK0JI0rHuecKoe.

MaxkposBomtorusi.  Dopmbl  3BonmOIMK:  PUIETHUECKas, JIUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMOCTh 3BOJIIOLMY.

ITpoucxoxaeHrne OT HecneLMaTu3MpPOBaHHbBIX NpeakoB. lIporpeccupyromast
crienuanu3anys. AJanTUBHAS pagualys.

JdemoncTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabnuibl u cxemsbl: «Pa3BuTHe opraHMueckoro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbOBI  3a
cyiecTBoBaHue», «EctecTtBeHHbIH 0TOOpP», «MHOr000Opasne cCOpToB pacTeHHil,
«MHorooOpasue  mopon  KUBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
U3MEHYUBOCTH», «Apomopdosb», «Mamoamanranmm», «OOmas aereHeparus»,
«/IBmxkymune cuibsl sBomounn», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «boprba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BU1000pa3oBaHuE», « IKOJIOTHUECKOE BUI000pa30BaHHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3MYHBIMM THIIAMU OKPACKH,
HAa0Op IJIOAOB M CeMsH, KoJjuleKuus «lIpuMepsl 3alIUTHBIX MPUCHOCOOICHUHN Yy
AKHUBOTHBIX», MOJie’db «OCHOBHBIE HANpaBICHHUS SBOJIOLHMNU», 00BbEMHAs MOJETD
«CTpO€HHE TOJOBHOIO MO3Ia MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Komekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMUBOTHBIX M pacTeHui», Moaenb ammukanusa «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKK», MUKporpenapat «/[pozoduna» (Hopma, myTtammu (Gopmbl KPbUILEB U
OKpacKH TeJja).

JlaGopaTopHble U NPpaKTHYeCKUue padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHe BHIOB MO MOP(}OIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopuas padota Ne 2. «Onucanne TpUCTOCOOJICHHOCTH OpPTaHW3Ma H
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE U pa3BUTHE KU3HU HA 3emuIe.

JloHayuHble TpPEACTABICHUS O 3apOXKACHUM >KU3HA. HaydyHble rumnoressl
BO3HMKHOBEHHUSl >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XUMHUYECKas
ABOMIOIUSI. AOMOTEHHBIM CHUHTE3 OPraHUYECKHX BELIECTB M3 HEOPTraHUYECKHUX.
OKCNepUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3BoMonMU. HavanbHble Tansl
ononornyeckor spomouuu. ['mnoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKH. [lepBble KIETKM M MX HBOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButre xu3Hu Ha 3emie mo 3paMm W nepuopam. Kartapxei. Apxelickas u
nporepo3oiickas dpbl. [lameosoiickas spa u €€ TEPHOAB: KEMOPHUHUCKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, T€BOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKUHM.

Me3o3orckass 3pa U €€ TMEpPUOAbl: TPHUACOBBIM, FOPCKUM, MEJIOBOM.

KaliHo3olickas »2pa u €€ mnepuoApl: MNaJCOreHOBbIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U reoJOTMYEeCKUX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUidl H
XKUBOTHBIX. [TosiBIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxkeHue HBoonuu. OCHOBHbBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OBoJroUKs YesoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3Butue npencTaBieHuld O
MPOUCXOXKJICHUHN 4YeJloBeka. Meroasl u3ydeHus aHTponorene3a. CxoacrtBa H
pa3IMyMs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

HBuwxkymme  cuwibl  (dakrtopbl) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYUBOCTb M  €CTeCTBEHHbIH 0TOOp. OOmEecTBeHHBIH 00pa3  KHU3HH,
W3TOTOBJICHUE OPYIHM TPYAa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTAIMM U BETBU 3BOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKHU, YenoBek
yMenbii, YenoBek npsMoxoasmn, YemoBek HeaHIEpTalbCKuM, YenoBek
pasyMHbIi. Haxonku uCKoOMaeMblX OCTAaTKOB, BpeMs CYIIECTBOBaHHUS, O0JACTh
pacmpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

YenoBeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOICOHIHAS
(eBpa3uiickasi),  HErpo-aBCTpajouJiHas  (SKBaTOpUaibHAs),  MOHTOJOUHAA
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCTIOCOOJICGHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBUSAM CYLIECTBOBaHUS. EAMHCTBO 4e€lIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanmm:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunpel 1 cxeMbl: «Bo3nnkHOBeHrne COJIHEYHON CHUCTEMBI», «Pa3puthe
opraHuueckoro  mupay», «PacturenbHasg  kieTka», <«OKHMBOTHas  KIETKay,
«IIpokapuornueckass kierka», «CoBpeMEHHass CUCTEMa OPraHUYECKOTr0 MHpPay,
«CpaBHEHHE AHATOMHYECKHX YEPT CTPOCHHSI YeJIOBEKa M YEJIOBEKOOOpPa3HbBIX
0o0e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJOTHUECKUX  HAaxOJOK  TMPEAKOB
COBPEMEHHOI0 4eJIOBEKa», «JlpeBHenmmue moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «HeI0BeUeCKrEe pachl».

O6opynoBanne:  mymsiku  «lIpoucxoxmenne  yenoBeka»  (OFOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblia, KPOMAHBOHIIA), CJEMNKU WU
U300pKEHUSI KAMEHHBIX OpYyJIUW MEepBOOBITHOTO YesloBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYEeCcKas Tabmuia, Koyekmus «DopMbl
COXPAHHOCTH HCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NIpaKkTH4YecKue padoThbI:

[Ipaktuueckas padora Ne 1. «M3yueHrne UCKOMAEMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIIEKIIUSX).



DKCKypcusi «IBOJIOLMS OpraHUYecKoro mupa Ha 3emuie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl U OKpY KaOUIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4u U pasziesibl IKOJIOruU. MeTo1bl 3KOJOrMYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHMsS OpPraHU3MOB: BOJAHAs, HAa3€MHO-BO3/AYIIHAs, MMOYBEHHAas,
BHYTPUOPraHU3MEHHASL.

Oxonoruueckue (axropel. Kiaccudukanus -sKongoruyeckux (paxTopos:
abuoTHueckre, OMOTHYECKUE U AHTPOINOTeHHbIE. JIeHCTBUE 3KOJIOTUYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (pakTophl: CBET, TeMIEpaTypa, BIaKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenusi opraHu3mMoOB K  JCHCTBUIO  aOUOTHYECKUX  (haKTOPOB.
buonornueckue puTmel.

buotnueckue (bakTopsI. Bunpr OMOTHMYECKHX  B3aUMOJICHCTBUIL:
KOHKYPEHLIMS, XUIIHUYECTBO, cuMOM03 u ero (opmsl. [lapazutusm, koomneparus,
MyTyalnu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHWYECTBO). AMEHCAJIH3M,
HeUTpanu3M. 3HaueHHe OUOTHYECKUX B3aUMOJECUCTBUI Ui CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKHU mnomyssauud. OCHOBHbIE IOKa3aTesd
NOMYJSIUMN: YHCICHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPHPOCT,
Murpauus. /[nHaMuka 4uCI€HHOCTH MOMYJISIUANA U €€ PEeryIisiusl.

JdemoncTpanuu:

[Toptpetsi: A. 'ym6ombar, K. @. Pynbe, O. ['ekkens.

Tabnuubl u cxemsbl: kapta «IIpuponnbie 30HbI 3emiu», «Cpeabl oOUTaHUS
opranusmoB», «®otonepuoguzm», «llomymauun», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTH MOMYJISIUKU UHDY30puu-TyPenbki», «[luieBsie nemnm».

JlabopaTopHble U NIpakTH4YecKue padoThbI:

JlabopaTtopHas padota Ne 3. «Mopdonoruaeckne 0COOEHHOCTH PACTCHUN U3
pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas padota Ne 4. «BausiHue cBera Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEYCa».

[TpaxTrueckas padota Ne 2. «Iloacu€t mIOTHOCTH MOMYIALUNA Pa3HbIX BUAOB
PacTECHHUIN».

Tema 4. Coo01ecTBa U IKOJIOTHYEeCKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTyphl OMOILIEHO3a: BHI0Bas,
POCTPAHCTBEHHAsl, Tpoduueckas (muiienas). Buasl-momuHantel. CBsi3M B
OHOLIEHO3E.

DKkojornyeckne CcucTemMbl (d9Kkocuctembl). l[lomstme 00 »dKocucreme u
ounoreoneHo3e. DOyHKIHMOHAIbHBIE KOMIIOHEHTBl HSKOCHUCTEMBI: MPOMYLEHTHI,



KOHCYMEHTBI, peyleHTbl. KpyroBOpOT BEWIECTB M MOTOK 3HEPTUU B DKOCHUCTEME.
Tpoduueckne (muineBbie) YpOBHU BKocUCTeMbl. [luleBble I1lemu U CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHCTEMBI: OWOMAccCa, MPOMYKIHUA. IKOJOTUYECKUE
nupamMuabl: MPOAYKLIHMH, YHUCIEHHOCTH, Ouomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPEryJIsALus, pazpuTue. CyKieccus.

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCUCTEMA XBOMHOIO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ IKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POO3IKOCUCTEMBI.
buonornueckoe u x03WCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U yPOOIKOCHUCTEM.

buopasznooOpaszue kak @akrop ycroHuuBocTH »3KocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6uocdepe. ['panuipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo U ero ¢yHkiuu. OcoOeHHOCcTH Ouocdepnl Kak
r00aIbHOM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBeCME M oOOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTh! BemecTB U OMOTC€OXUMUYECKUAE IUKIIBI SJIEMEHTOB (yriaepoa,
a30Ta). 30HAJIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B 6mochepe 3emiid. AHTpOIOTeHHbIe U3MEHEHUs B Onocdepe.
['moGanbHbIE 9KOJIOTHYECKHE MTPOOTIEMBI.

CocymiecTBOBaHUE IIPUPOIbI u YeJIOBEYECTBA. CoxpaHneHue
OropazHoo0pasus Kak OCHOBa yCTOMYMBOCTH Ouocheprl. OCHOBA palmOHAIBHOTO
YIIPaBJICHUsT IIPUPOAHBIMU peCypcaMH M HUX HWCIOJb30BaHuE. JloCTvKeHUs
OMoNOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

[optpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuel u cxembl: «lIumessle nenu», «buOLIEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmecTBay, «Llenu nutanus», « Ikogoruyeckas nupamuaa», «buocgepa
U YEJIOBEK», « IKOCHCTEMa IUPOKOIUCTBEHHOTO JIeca», «IKOCHCTEMAa XBOMHOTO Jiecay,
«buoneno3 Bogoéma», «ArporeHos», «lIpumepHbIe aHTPONOTeHHBIE BO3AEHCTBHSA Ha
Ipupoay», «BakHelle NCTOYHNUKHN 3arpsi3HEHUS BO3/yXa UM TPYHTOBBIX BOI», «IlouBa
— BaxHeHmas cocraBmAomias Ouocheps», «DakTOpel  HerpajanUM  IOYBY,
«[TapuukoBslit 3¢ ek, «DakTopsl PaJHOAKTHBHOTO 3arpsa3HeHus: onocheps», «O0masn
cTpykTypa Ouocheps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN 3KpaH
ouocdeps», «kKpyrosoport yriepona B 6uoceper, «KpyroBopot azota B Ipupoie.

OGopynoBanue: Mojenb-amuInKanus <« Tunuaaele  OWONEHO3B», TepOapuit
«PactutenpHble cooOmiecTBay, Kouiekuuu «buoneHo3», «BpeauTenn BakHEHIIMX
CEeNTbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKIUH PACTEHHH M IKHUBOTHBIX,
NpUHAIEKAIIUIE K Pa3HBIM SKOJOTMYECKUM TpymIaM OJHOTO Buaa, KpacHas kHura
Poccutickoit denepannn, n300pakKeHUsI OXpPaHIEMbIX BUIOB PACTCHUHN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornacho ®I'OC COO, ycraHaBauBarOTCA TpeOOBaHUS K pe3yJbTaram
OCBOCHHMS  OOydYarolMMHUCA TPOrpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JINUHOCTHBIE PE3YJIBTATHI

B crpykType AMYHOCTHBIX pe3yJlbTaTOB OCBOCHMS Mpenmera «buonorus»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHME OOYYAIONUMUCS POCCUMCKOM
IPAXKIAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENbHOCTH
U CaMOOINpPEACNICHUI0, HajJu4yhe MOTUBAMKM K OO0y4YyeHHI0  OHOJIOTHH,
LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEW W HMCTOPUYECKUX TPAMUIMNA Pa3BUTUS OHOJIOTHYECKOTO
3HaHMSI, TOTOBHOCTh W CIOCOOHOCTH OOYYaOIMUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYME HKOJIOTHYECKOTO IMPABOCO3HAHMS,
CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bHOJMOTHs» TOCTUTAIOTCS B
CAMHCTBE YYEOHOW W BOCIHTATEIHLHON JEATEILHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMA POCCUMCKUMU COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU M HOPMAMHU
MOBEJCHUSI U CIIOCOOCTBYIOT TIpPOIECCaM CaMOTIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHS K 3aKOHY U MPABOMOPANKY, YEJIIOBEKY TPYJa U CTApUIEMY IMOKOJICHHIO,
B3aMMHOTO YBA)KE€HUsSI, OEPEKHOrO OTHOUIEHUS K KyJIbTYpPHOMY HACIEAUIO U
TpaguLKsAM MHOTOHAallMOHAJIBHOTO Hapoja Poccuiickoit denepauuu, npupone u
OKpYXarolen cpeae.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS y4yeOHOro mnpeaMera «buomorus»
JOJDKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3MUIMEH JMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUCHTAIMi, TIO3UTUBHBIX BHYTPEHHUX  yOEKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOro OOIlECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA JIEITEIBHOCTH B MPOLIECCE PEaTu3allid OCHOBHBIX HAIPAaBIICHUM
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YyHarOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH TMpPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YE€OHBIX U MO3HABATENBbHBIX 3a7a4, BBHITOJIHEHUU
OMOJIOTUYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENsITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HHU U OOBIICHATH €€;

YMEHUE YYHUTHIBATh B CBOWX JCHCTBUSAX HEOOXOJAMMOCTH KOHCTPYKTUBHOTO
B3aUMOJICUCTBHUS JIIO/ICH C pa3HbIMU YOEKIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 3aJa4, YBAXKHUTEIHHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpPH OOCYXJIEHWU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKOHN IPaXKIaHCKON UJECHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHHS K CBOEMY HAapOAy, YyBCTBAa OTBETCTBEHHOCTH IEpEN
Ponnuou, ropmoctu 3a cBOM Kpau, cBOXO PonnHy, CBOM S3BIK U KyJIbTYpY,
MPOIIUIOE U HACTOSAIIEe MHOTOHAIIMOHATLHOT0 Hapoja Poccuu;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIE/IMIO U TTaMSITHUKAM MPUPOJIBI,
JTOCTUXEHUsIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKHX YYEHBIX B CTAHOBJIICHHE U
pa3BuUTHE OHOJIOTUM, TMOHUMAHUSA 3HAYEHUS OMOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYyKeHHI0 u 3ammre OTedecTBa,
OTBETCTBEHHOCTh 32 €ro Cyab0Yy;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHUSA:

OCO3HAaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApoJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE DPEIICHMUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJAJa B TMOCTPOCHHE YCTOMYMBOIO OyAYLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEISIM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATUS UEHHOCTEW CEMEWHOW JKU3HHU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHHUE SMOLIMOHAIIBHOTO BO3/ICUCTBUS AKUBOU MIPUPOBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPAQXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW TUYHOCTH;

5) ¢pusuueckoro BocnuTaHusi, GOPMHUPOBAHHMS KYJbTYPbl 310POBbS M
IMOIMOHAIBHOIO 0J1ATONOTyYHUs:

MOHMMAHUE W peamu3amus 3J0pOBOr0 W 0e30MmacHOro o00pasza KU3HH
(310poBO€  TUTaHWE, COOJIIOJIEHUE TUTMEHUYECKHMX TMpaBWI H  HOPM,
cOQTaHCHPOBAHHBIN PEXUM 3aHATHH W OTAbIXa, peryysapHas Qu3ndeckas
aKTUBHOCTb), OEpPENKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHUS K
coOCTBEHHOMY (PHU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH NpPaBWI HHAUBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINUX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHUE TOCIJIECJCTBUNA W HENPUATUS BPEIHBIX MPUBbIYEK (YNOTpeOsieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

6) Tpy10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAHME IIEHHOCTU MAacCTEepPCTBa, TPYH0JI00UE;

TOTOBHOCTh K AaKTUBHOW JESTENbHOCTU TEXHOJOTUYECKONM M COIUAIBbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MJAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3nuyHbiM chepaMm MpodecCHOHANbHON NeATeIbHOCTH, YMEHHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymield mnpodeccun H  peaJu30BBIBATH
COOCTBEHHbIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JOru4eCKOro BOCIIMTAHUS

HKOJIOTHYECKU 1eJIECO00pa3HOe OTHOUIEHHE K MPUPOJE KAaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYPhl: TPUOOPETEHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLIGHKA HMX BO3MOXHBIX TOCJIEICTBUN ISt
OKpYXKalollel Cpeabl;

OCO3HaHUE TN00ANBHOTO XapaKTepa AKOJOTMYECKUX MpoOsieM U MyTel Hx
pelieHus;

CIIOCOOHOCTh HCIOJNB30BaTh MNPUOOpETaeMble MNpPU HM3YYEHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU pEHIeHUH MpoOJeM, CBS3aHHBIX C PalMOHAIHHBIM
IPUPOJIONIONIB30BaHUEM  (COONIOIEHHME  TpaBWJI  MOBEACHHUS B IPUPO/E,
HaIpaBJCHHBIX HA COXpPAaHEHHWE pPaBHOBECHUS B DKOCHUCTEMaX, OXpaHy BHUIOB,
AKOCUCTEM, OHOChEphl);

AKTUBHOE HENPHUSITUE JIEUCTBUHM, MPUHOCAIIMX BpPEd  OKPYKAIOIIEH
IPUPOJTHON cpefie, YMEHHE NPOrHO3UPOBATh HEOIArOMPUATHBIE 3KOJOTHYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX JICHUCTBUIA U MPEIOTBPAILATh UX;



HaJIM4ME Pa3BUTOrO HKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUECKOU KYJIbTYPBHI,
OIBITA JEeATENbHOCTH DKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHUKATUBHOW W COLIMAJIBLHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW AESATEIBHOCTH IKOJIOTHUYECKOU
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOIIECTBEHHOM NMPAKTUKHW, OCHOBAHHOIO Ha JMAJIOTe
KYJIbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYyJIbTYPhl KAaK CpEICTBA
B3aUMOJICUCTBUS MEXIY JIIOAbMU U IO3HAHUS MHPA;

NOHMMaHUE cleuu(UK OHOJOrMM KaK HayKH, OCO3HaHHA €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3JaHUM LEJIOCTHOTO
IpeICTaBiICHU 00 OKPYXKAIOLIEM MHUpE KaK O €IMHCTBE MPUPOIbI, YEIOBEKA U
oOmiecTBa, B TO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIeHUuU MpoljeM
COXpPaHEHUS IIPUPOIHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTH OMOJIOTMM Il COBPEMEHHOM LMBUIN3ALUU:
o0OecrieyeHnss HOBOI'O YPOBHSI Pa3BUTUSl MEIULMHBI, CO3JaHUE MNEPCIEKTHBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX  peliaTh  PecypcHble  MPOOJEeMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeHl BBIXOJIAa U3 TNI00ATbHBIX 3KOJOTHYECKUX MPOOIeM U
o0OecrieyeHus  mepexoja K  yCTOMYMBOMY  DPa3BUTHUIO,  PallMOHAIbHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OHOJOTMYECKHX 3HAHMA B IIEJIAX
NOBBIIICHHUSI OOIIeH KyJIbTYpBl, €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PYHKIMOHAJIBHON IPpaMOTHOCTH OOydaroummxcs, GopMUpyeMOil
IpU U3Y4EHUH OMOJIOTUHY;

NOHUMAHUE CYLIIHOCTH METOJOB MO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WHCIOJNIb30BaTh MOJy4YaeMble 3HAHHUS MJid aHalu3a M
OOBSCHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIAIMX B HEM H3MEHEHU,
YMEHME JejlaTh OOOCHOBAHHbBIE 3aKIKOYEHHUS HAa OCHOBE Hay4HbIX (DaKTOB H
MMEIOIINXCS JAaHHBIX C LIEJIBIO TIOJyYE€HHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BaTh OHMOJOTHYECKHE 3HAHUS IS
peleHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHHUE ILICHHOCTH HAy4YHOW JAESATENBHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIBbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEpPbIBHOMY  OOpa3oBaHUIO MU
caM000pa30BaHNIO0, K AKTMBHOMY IIOJIYYEHHUIO HOBBIX 3HAHHUW MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3ylbTaThl OCBOEHUS yueOHOro mpenmera «buosorus»
BKJIIOYAIOT: 3HA4YMMbIEe Ui (OPMHUPOBAHUS MHPOBO33PEHHS O0ydYarOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPaKarolIre
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M cHeUPUKY METOJO0B IO3HAHMS,
UCITIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SBJICHUE, MPOLECC,
CHUCTEeMa, HayuYHbI (akT, NPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClIeIOBaHUe,  HAOMIOJICHHE,  W3MEpEHHE, OJKCIEPUMEHT U  JpYrHux),
yHUBEpCalbHble Yy4ueOHble JAeHCTBUS (IMO3HABATENbHbIE, KOMMYHHKATHUBHBIE,

peryJISTUBHBIE), obecrnieunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH ¥ COIMAJIBHONM KOMIETCHIIMH  OOYyYaronuxcsi, CIIOCOOHOCTh
00y4aronmxcs MCIIOJIb30BaTh OCBOCHHEIC MEXTUCIIATTNHAPHBIE,

MUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCaJbHbIE yueOHbIe JEWCTBUS B
MO3HABATEJILHON U COIMAJIbHON MPaKTHKE.

MeramnpeaMeTHbIE PE3yNbTaThl OCBOSHUS MPOTPAaMMBI CPETHETO O00IIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

Osjaaenue YHHUBeEpPCATbLHBIMU Y4eOHbIMHU NMO3HABATEJIbLHBIMH
JeUCTBUSIMH:

1) 0a30Bble JJOrNYeCcKHe JeHCTBUS:

CaMOCTOSITETIbHO  (OPMYJIMPOBaTh W aKTyaJu3upoBaTh  IPoOjIemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, KilacCu(PHUKaIi, 0000IIeHHs ), pACKPBIBATH CMBICI
OMOJOTUYECKUX TIOHATHH (BBIACISATh UX XapaKTePHBbIC MPU3HAKH, YCTAHABIIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpPENCNSTh IENMH JeATCIbHOCTH, 3aJaBas IapaMeTpbl M KPHUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMH IEIISMU;

WCITIOJI30BATh OMOJIOTUYECKHUE TMOHATUS ISl OOBICHEHHS (PAKTOB U SIBIICHUN
YKABOW MPUPOBI;

CTPOUTH JIOTHYECKUE paCCyXAeHUsA (MHIYKTUBHBIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTpUBAEMBbIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

PUMEHSTh CXEMHO-MO/IEIbLHBIE cpelncTBa JUIS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHWU B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a
TaKke  MPOTUBOPEUMH  Pa3HOrO  POJa,  BBISBJICHHBIX B Pa3IUYHBIX
WH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIAH PENICHHs] MPOOJEMBbI C YYETOM aHAIM3a UMEIOITUXCS
MaTepHaTbHBIX U HEMATePUAITLHBIX PECYPCOB;



BHOCHUTh KOPPEKTUBBI B JICSITEIHHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
EJISIM, OIIEHUBATh PUCKH TOCJIEACTBUM JEATEIIbHOCTH;

KOOPJIMHUPOBAaTh M  BBHINOJHATH pabOTy B  YCIOBHUSIX  PEALHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUSI;

pa3BUBATh KPEaTUBHOE MBIIIUICHHE MPU PEIICHNUN KU3HEHHBIX MTPOOJIeM.

2) 6a3oBbIE HCCIeN0BaTEIbLCKHE IeliCTBHS:

BJIAJICTh HaBBIKAMH y4€OHO-MCCIICIOBATEIHCKON U MPOEKTHON JIEATEILHOCTH,
HaBbIKAMU  pa3pelieHus MpobJieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSTEJIBHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/I0OB MO3HAHMUS;

WCIIOJB30BaTh PA3JIUYHBIE BUABI ACATEILHOCTA MO TMOJIYYEHUI0 HOBOTO
3HaHUS, €ro HMHTEpHpeTaliy, MNpeoOpa3oBaHUI0O W MPUMEHEHUIO B YYEOHBIX
CUTYyaIIUsIX, B TOM YHCJIE TIPU CO3/IaHUM YUEOHBIX U COLIMAIbHBIX MTPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUIT MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUYEBBIMU MMOHATUSIMHU U METOJAMU;

CTaBUTh HW (QopmyaupoBaTh COOCTBEHHBIC 3ajlaud B 00pa3oBaTeIbHOU
JEATEIIbBHOCTH M )KM3HEHHBIX CUTYaIUsX;

BBISBJISITh NIPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pElIeHUs, HAXOJUTh apryMEHThl JIsl JI0Ka3aTelIbCTBA
CBOUX YTBEPXKIECHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBAaTh TIIOJyYCHHBIE B XOJI€ PEIICHUS 3aJadd  Pe3yJIbTarThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTbH, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHWBATh TNPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIA TMOUCK TMEPEHOCa CPEICTB M CIOCOO0OB
JEHUCTBUS B TPO(PECCHOHAIILHYIO CPEY;

yMETh NIEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYHO O0JacTh
KU3ZHENIESITEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIEC WJIEH, MpejlaraTh OPUTMHAIBHBIE MOJIXO0/bl U PELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a41, TOMYyCKAIOIIUE aJTbTePHATUBHBIC PEIICHMUS.

3) padora ¢ uaopmanmeii:

OPHEHTUPOBATHCS B PA3IMUYHBIX UCTOYHUKAX WHPOpMAIMK (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIONMYJISIPHOM JIUTEpaType, OHOJIOTHYECKHX CJIOBApAX W
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
nH(OPMAITUIO PA3TUYHBIX BHIOB M (DOPM MpEICTABICHUS, KPUTHIECKU OIICHUBATH
e€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



dbopMyIMpOBaTh 3aPOCHl U MPUMEHSTh Pa3IMYHbIe METOAbl IMPHU MOUCKE U
oTOope Omosiornyeckoi MHpopMaIuu, He0OXOIUMOMN /ISl BBITIOJIHEHUST YU4E€OHBIX
3ajau;

npuoOpeTaTh OMBIT MCIOJb30BaHUS WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBATH KYJbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3TUIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OopMy  MpelcTaBieHUs
ounosiornyeckor uHpopmaIuu (CxeMbl, TpauKu, AUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BAaTh HAy4YHBIM S3BIK B KauyeCTBE CpeACTBA npu padboTe cC
Ononornyeckor WHPOpPMANMEH: NPUMEHITh XUMUYECKHe, (U3MYECKUE W
MaTeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (OpMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HABaHWs W 3alUTBl  WHGOPMAIIHH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBianeHue yHUBepPCAJIbHBIMIA KOMMYHMKATHBHBIMH 1eHCTBUSMM:

1) oO1meHue:

OCYIIECTBJISATh KOMMYHHUKAIIMU BO BCeX cepax *KU3HHU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTE WJU JTUCKYCCHH IO CYIIECTBY 00CYyXIaeMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCUTEIBHO BBIMOIHEHUS MpeAJiaraeMoit
3a/1aud, YYUTHIBATh MHTEPECHl M COIIACOBAHHOCTH MO3UIMN APYTHX yYaCTHHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpPEACTBAa OOIIEHUS, NOHMMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYAaIIHH,
YMETh CMSITYaTh KOH(JIMKTHI ¥ BECTH ITEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CIHOCOOAMHU OOIICHHS W B3aUMOJCHUCTBUSA, MOHUMATh
HaMEpEHUs APYTUX JIIOJIeH, IPOSBIATh YBAKUTEIHHOE OTHOLIEHUE K COOECEIHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTHMYHO H3JIaraThb CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBHUIYaIHHOU
paboThI IPH PEIICHUN OMOJIOTHIECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTH
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBYS MPU PELIEHUH YUEOHOW 3a/1a4u;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBUU C Y4ETOM OOLIMX
MHTEPECOB M BO3MOXXHOCTEN Ka)/I0T0 WieHa KOJIJICKTHBA;

OpUHUMATh II€IM  COBMECTHOM  JIEATENLHOCTH, OpTraHW30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUS MO €€ JOCTUKEHHIO: COCTaBJISTh IUIAH JEHCTBUM,



pacrpenensaTb poiad ¢ y4€TOM MHEHUW YYacCTHUKOB, OOCYXIaTh PE3YJIbTAThl
COBMECTHOM pabOThI;

OIICHMBAaTh KAa4e€CTBO CBOEr0 BKJIaJa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
0011 pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OLICHUBAThb MHJEU C T[O3ULIHWA HOBHU3HBI,
OpUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBISITh MO3UTHBHOE CTPATETMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

OBJiaieHNe yHUBEPCAJbHBIMHU PEryJISITUBHBIMHU /I€/iICTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBIABJICHHUS MpoOOJIeM U HX
pelIieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN I1EJE€BbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEMCTBHSX M IMOCTYNKAaxX MO OTHOLICHUIO K KUBOW MPUPOLE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO IEATEIBHOCTb, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/lauyu B 00pa30BaTEIbHOM
JNEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAH pEHIeHHs MnpolJemMbl ¢ y4€ToMm
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLIHSIM;

pacuMpsITh paMKH y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEANnOYTeHUM;

JieNaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHuE;

OLICHHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSABICHUIO IIUPOKOW DSPYIULIUU B
pa3HbIX O0JACTSIX 3HAHWM, MOCTOSHHO TMOBBINIATH CBOM 0OOpa3oBaTEeNbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJE€Th HABBIKAMM  [IO3HABATEIbHOM  pedieKkcuu Kak  OCO3HAHUs
COBEPIIAEMBIX JEMCTBUI M MBICIUTEIBHBIX MPOLECCOB, HX PE3YJbTATOB H
OCHOBaHUM, MCIMOJB30BaTh MPUEMBI pediekcun sl OLEHKH CUTyallld, BBIOOpa
BEPHOIO PEILICHHUS;

YMETh OILICHMBAaTh PUCKM MU CBOEBPEMEHHO MPUHHUMATh PELICHHS MO0 HX
CHUKEHUIO;

MpUHUMAaTh MOTUBBI W aApPryMEHTBhl JPYyTrUX IMPU aHAIU3E PE3YIbTAaTOB
NESTEIbHOCTH;



3) npuHsaTHE ce0s U APYIrUX:

pUHUMATH ce0sl, TOHMMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W aPTryMEHThl JPYIMX I[pU aHaJIM3€e pe3yibTaToOB
JESITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CHOCOOHOCTh MOHUMATh MUP C MO3UIIMH JPYTOro YernoBeKa.

INPEAMETHBIE PE3YJIbTATBI

ITpenmeTrHble pe3ynbTaThl OocBoeHUs mporpamMmbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT cHelU(puUecKkue s yueOHoro npenmera «buomgorus»
HAy4YHbIC 3HAHUSA, YMEHHUS U CIOCOOBI ACHCTBUIA MO OCBOCHHIO, UHTEPIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI EATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3IMUYHBIX Y4EOHBIX CHUTYyalMsX, a TaKKe B peajbHbIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme npeamerHble
PE3yJIbTaThI IPEACTABIIEHBI 10 T0J1aM 00yUYEHUSI.

[IpeameTHBIE pE3yNbTaThl OCBOCHMS y4eOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE M POJu OUOJIOTMH B CUCTEME HAyYHOTO
3HaHHUSA €CTECTBEHHBIX HAyK, B (OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MMpPAa M HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJE POCCUHUCKHX H
3apyOeXKHBIX Yy4YEHBIX-OMOJOrOB B pa3BUTUE OHOJIOTHH, (YHKIHOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA VISl PELLICHUS dKU3HEHHBIX 3a/1a4;

YMEHHME DPACKPBIBATh COAEpkKAHHE OMOJIOIMYECKMX TEPMUHOB U IOHATHIL:
KU3Hb, KIIE€TKA, OpraHu3M, MeTa0oiu3M (OOMEH BEIIECTB W IPEBPALLCHUE
DHEPrUM), TOMEOCTa3 (CaMOPEryJsilysl), YPOBHEBAsl OpraHU3alMsl KHUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT H
pa3BUTHE;

yMEHHE Wu3/IaraTh OWOJOTHMYecKHe Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAasl, LEHTpalbHas JOrMa MOJEKyJIsipHOW Ouosorun), 3akonbsl (I
Meunnens, T. Moprana, H. M. BaBwioBa) u y4ueHus (0 eHTpax MHOT000Opa3us u
IPOUCXO0XKJIEHHS KylIbTypHbIX pacteHuil H. 1. BaBunosa), onpenensite IrpaHULbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHME BJIaJIeTh METOJAAMH HAYYHOTO MO3HAHUs B OMOJIOTMM: HAOIIOEHUE U
ONMCAHUE JKUBBIX CUCTEM, INPOLECCOB M SIBJICHUW, OpraHU3alMs U IMPOBEACHUE
OMOJIOTMYECKOTO  OJKCIIEPUMEHTa,  BBIABIDKEHHE  TUIOTE3bl,  BBISBJICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIUYUHAMH, OOBSICHEHUE TOIYYCHHBIX
pE3yNbTATOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPU U 3aKOHOB, YMEHHE
JIEaTh BBIBOJIbI HA OCHOBAHUU ITOJIyY€HHBIX PE3YyJIbTATOB;



YMEHHE BBIIEIATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OAHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U MPEBPAILEHUS PHEPIHH B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meiio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, HHIMBUIYaJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh IOJYYEHHbIE 3HAHUA Ul OOBSICHEHMs] OMOJIOIMYECKHUX
IPOLECCOB U SIBJICHWM, AJI1 NPUHATHSA NPAKTUYECKUX PELIEHUH B MOBCEIHEBHOM
KHU3HU C IIeNbl0 obecrieueHus OE30MacCHOCTH CBOEr0 3[0POBBS U 370POBBS
OKpY>KaIOIIMX JIFOJEH, COOMI0IEHNsI HOPM TPAMOTHOTO MOBEACHUS B OKPYXKAIOIIeH
OPUPOJIHOM cpenle, MOHMMaHuE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTUKEHUM
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIBHOTO
IPUPOOIIOJIb30BAHMS;

YMEHHE pellaTh »JJEMEHTApHblE TEeHETHYEeCKHe 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIIMBAHME, CIETJIEHHOE HACIeAOBAHNUE, COCTABISATh CXEMBbI
MOHOTMOPHUIHOTO CKpEIIMBAaHMs JJIs MpeICcKa3aHUsl HAcJleJOBaHMs NPU3HAKOB Y
OpPraHN3MOB;

YMEHHE BBIMOJHATH J1a00paTOpHbIE M MpaKTUYECKUE paboOThl, COONIONATH
npaBuiia Ipu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUECKH OLEHUBATh U HMHTEPOPETUPOBATH HHPOPMAIUIO
OMOJIOTMUYECKOT0  COJAEpKAaHMs, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MACCOBOM MH(OpMAIMK, HAy4YHO-IIONMYJISIPHBIC
MaTepuasbl), 3TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJOTHUH,
MeAMIINHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IIMCbMEHHBIE W YCTHBIE COOOILEHUS,
0000111251 OMONOrHYECKY0 MH(POPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAaMOTHO
UCIIOJIb30BaTh NOHATUIHBIN anmapar OMOJIOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUS y4ueOHOTo mpeamera «buomorus» ¢ 11
Kjlacce TOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJU OUOJIOTMH B CUCTEME HAyYHOTO
3HaHHUA €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUMU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpa M HAyYHOTO MHUPOBO33pPEHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX Yy4YEHBIX-OMOJOrOB B pa3BUTUE OHOJIOTUH, (YHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1a4;

YMEHHME DPACKpPBIBATh COAEpkKAaHUE OMOJIOIMYECKMX TEPMUHOB U IOHSATHUI:
BUJ, TIONYJIALNS, T€HOPOH, 3BOJIOLUS, IBUKYLIME CUIIbI ((PAKTOPbI) 3BOJIOLUH,
IPUCTIOCOOTIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, DKOJOTMYECKUe (HaKTOpBI,
IKOCHCTEMa, MPOIYLEHTHI, KOHCYMEHTBI, pEIyLEHTbl, LEeNu MUTaHUs,
AKOJIOTHYECKas MMpamMua, OMoreoneHos, onocdepa;



yMEHUE Wu3JaraTh OWOJIOTMYECKHE TEeOpHH (IBOJIIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUs OHBOJIOIHMH), 3aKOHbBI U 3aKOHOMEPHOCTU
(3apoapieBoro cxoxacrsa K. M. Bbapa, yepenoBaHusi IIaBHBIX HAlpaBJICHUN H
nyteit ’Bomoruu A. H. Ceseprioa, yuenuss o 6mochepe B. U. Bepnaackoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHUE BIIa/IeTh METOJJaMH HAYYHOTO MMO3HAHMS B OMOJIOTHU: HAOMIOIEHUE U
OINMCAHME >KMUBBIX CHCTEM, MPOIECCOB M SBJICHUH, OpraHM3alUs U IPOBEICHUE
OMOJIOTHYECKOTO  OJKCIIEPUMEHTa,  BBIABIDKEHHE  TUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIUYMHAMH, OOBSICHEHUE MOIYYCHHbBIX
pe3yJabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH U 3aKOHOB, YMEHHUE
JieNIaTh BHIBOJIBI HA OCHOBAHUU MOJY4YE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE TNPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHJOB, TMOMYJSIIUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIyLEHTOB,
OMOTeolIeHO30B M  HKOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACJIEICTBEHHOM
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCIIOCOOIEHHOCTH
OpraHM3MOB, JEWUCTBUSA DKOJOTMYECKUX (PaKTOPOB Ha OPraHU3MbI, MEpeHoca
BEIIECTB M IIOTOKAa HSHEPrMH B OSKOCHUCTEMaX, AHTPOINOTCHHBIX HW3MEHEHUH B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJYYECHHbIC 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, I NPUHATUS NPAKTHYECKUX PELICHUM B NOBCEIHEBHOMU
KHU3HH C IeNblo o0ecrieueHust 0€30MacHOCTH CBOEro 370pPOBbS U 3A0POBbS
OKpY’KaIOUIMX JIF0/IeH, COOIIOIEHHs] HOPM TPaMOTHOTO MOBEIEHHS B OKPY>KaroIIeit
OPUPOJIHON cpesie, MOHMMaHue HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHUKEHHIMA
COBPEMEHHOM OMOJIOTHY AJISl PALIMOHAIBHOTO MPUPOIOTIOIb30BAHMUS,

YMEHHUE pellaTh dJIeMeHTapHble OMOJOTHYECKUE 3aaul, COCTABISTH CXEMBI
IepeHoca BEIIECTB U SHEPTHU B IKOCUCTEMaX (LENH MUTaHNS);

YMEHHE BBINOJHATH J1a00paTOpHbIE M MpaKTUYECKHue paboOThl, COONIONATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh U HMHTEPOPETUPOBATH HHPOPMAIUIO
OMOJIOTHYECKOTO  COJEpKaHMSA, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHHUS W3
pa3NUYHBIX HUCTOYHHUKOB (CpeAcTBa MaccoBOM MH(pOpMAIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  TJIOOATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3HUILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHBMEHHBIE U YCTHBIE COOOILEHUS,
0000113 6MOIOTNYecKyl0 MHPOPMALMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCTIOJIb30BATh OHATHHHBIN anmnapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoaunyecrBo yacoB DJIEeKTPOHHbIE
HauMeHoBaHnue pa3aesioB U TeM nuppoBbIE
Ne ni/m P KonTpoabnbie | IlpakTnueckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
but6mmoreka [IOK
1 b 2 0.5
HOJIOTITT KAk Hayka https://m.edsoo.ru/7f41¢292
bubnunoreka IIOK
2 XK 1 1
VBRI CHOTEMEL 11 I Opratiusatunt https://m.edsoo.ru/7f41c292
3 XHUMHYECKHUHN COCTaB U CTPOCHHE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
1
4 KuzuenesITenIbHOCTD KIETKU 6 hitps://m.cdsoo.ru/7f41292
5 Pa3smMHOkeHME 1 MTHINBUAYATbHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpTraHU3MOB https://m.edsoo.ru/7{41c292
6 HacnencTBeHHOCTL M K3BMEHYUBOCTD g L5 bubmunoreka IIOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3MoB. OCHOBBI 3 1 bubnunoreka IIOK
OMOTEXHOIOTUH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpemst 1 bubmorexa LHOK
p P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




11 KIIACC

KoanuecTBo 1yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoiabnbie | IIpakTtnuyeckne
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Bbubnuorexa LIOK
1 1
! IBOITIOLHONHAA GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U Pa3BUTHE XKU3HU HA 9 0.5 bubmmoreka LIOK
3emite ' https://m.edsoo.ru/7f41cc74
Bbubnuorexa LIOK
1 1
3 OpraHu3Mbl i OKpykaiouias cpesa > https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
1
4 Co00111eCTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
> Pesepaiioe ppems 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos 1eKTpPOHHbIE
[daTa usyyeHus mudpossIe
Ne n/m Tema ypoka Konrtpoabubl | [IpakTnueck
Bcero o0pa3oBaTejbHbIE
e padoThbI e padoThbl
pecypchbl
IUIaH dakr
Bbu6nmuoreka [IOK
https://m.edsoo.ru/863e
1 buonorus B cucrteMe Hayk 1 04.09 6122
https://m.edsoo.ru/863e
632a
MeTo/1bl MO3HAHUSI AKUBOWU TPUPOJIBL.
[TpakTuyeckas padora Ne 1 bubmumoreka [IOK
2 «HMcnonp30BaHue pa3IudHbIX 1 0.5 11.09 https://m.edsoo.ru/863e
METOJIOB [IPH U3yIEHUH 6122
OMOJIOTrHYECKUX 0OBEKTOBY»
buonoruueckue cucTeMbl, IpOLECCHI bubmmorexa [IOK
3 ’ 1 18.09 https://m.edsoo.ru/863¢
U UX U3y4CHUE 6564
CraproBasi AMarHOCTHKA. bubnnorexka HOK
4 XHUMHUYECKUH cocTaB KIeTKH. Bona u 1 1 25.09 https://m.edsoo.ru/863e
MHHEPAIbHBIE COJIA 674¢
bu6mmoteka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 02.10 https://m.edsoo.ru/863e
6b72
depMeHTHI — OMOJIOTUUECKHE bubmmorexa [IOK
6 1 0.5 09.10 https://m.edsoo.ru/863e
karanu3aropsl. JlaboparopHas 6b72




pabora Ne 1 «3yuenue
KaTaJIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUIa3bI
WJIM KaTayasbl)»

bu6mmoteka [IOK
7 Yraesopl. JInnuasi 16.10 https://m.edsoo.ru/863e
6870
bu6mmoreka [IOK
8 HyxknennoBbie kuciotel. ATO 23.10 https://m.edsoo.ru/863e
6d5c
Bbubnuorexa LIOK
Hcropust 1 METOIbI U3YUYECHUS
9 06.11 https://m.edsoo.ru/863e
kieTku. Kierounas teopust
6e88
Krerka kax memocTHas )KuBast
10 13.11
cucrema
CrpoeHnue 3yKapuoTUUeCKOU KIETKH.
JlaGopaTtopnas pabora Ne 2 Bu6mrorexa LIOK
«M3yueHne CTpOeHUS KIETOK https://m.edsoo.ru/863¢
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 20.11 6£f0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e
TOTOBBIX MUKPOTIpEapaTax u ux 716¢
OTIFICAHHE)
bu6mmoteka [IOK
12 OOMeH BelecTB WiIu MeTab0JIn3M 27.11 https://m.edsoo.ru/863¢
766¢
DoTOCUHTE3. XEMOCUHTE3 buGmotera [IOK
13 § 04.12 https://m.eds00.1ru/863¢
DHepreTUIeCKuii 0OMeH
7¢98
14 KontposnbHas paboTa 3a 1 momyrosue 11.12 bubmuorexa [IOK




https://m.edsoo.ru/863¢e
Taae

JKu3HeHHbIN IHUKII KIETKHU. [lenenue

KJeTku. Muto3. JlabopaTopHas bubmuorexa [JOK
15 pabota Ne 3 «HaOmronenue MuTo3a B 0.5 18.12 https://m.edsoo.ru/863¢
KJIETKaX KOHYMKA KOPEIIIKa JIyKa Ha 7dc4
TFOTOBBIX MUKpOIpEnapaTax»
bu6mmorexa IIOK
16 brocurres Gemia. Peaxius 25.12 https://m.edsoo.ru/863¢
MaTPUYHOTO CUHTE3a 796e
bu6mmorexa IIOK
17 Tpancusmus — 6rnocuHTe3 OenKa 15.01 https://m.edsoo.ru/863¢
796¢
Hexnerounsie popMbl 5KU3HU — bubmorexa HOK
18 22.01 https://m.edsoo.ru/863e
BUPYCHI 7540
Bbu6nuoreka [IOK
https://m.edsoo.ru/863e
19 DopMBI Pa3MHOKEHHUS OPIraHU3MOB 29.01 81b6
https://m.edsoo.ru/863e
83le
Bbubnuorexa LIOK
20 Meiios 05.02 https://m.edsoo.ru/863e
7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
JlaboparopHuas pabota Ne 4 bubmorexa HOK
21 0.5 12.02 https://m.edsoo.ru/863¢
«M3ydyeHne cTpoeHus MOJIOBBIX 21b6

KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»




NupuBunyansHOE pa3BUTHE

bu6mmorexa LIOK

22 19.02 https://m.edsoo.ru/863e
OpraHu3MOB 2436
I'eneTrka — Hayka o bubmmorexa [OK
23 YK 26.02 https://m.edsoo.ru/863e
HACJICICTBEHHOCTH U N3MEHUYUBOCTH 2612
3aKOHOMEPHOCTH HACJICIOBAHUS bubnnorexka HOK
24 pu3HaKoB. MOHOTHOpUTHOE 04.03 https://m.edsoo.ru/863¢
CKpeLIUBaHuE 8878
JuruGpunHoe ckpemuBanue. 3aKOH bubnnorexka HOK
25 HE3aBUCUMOI'0 HACJIEJOBAHUS 11.03 https://m.edsoo.ru/863e
MPU3HAKOB 89a4
CleruieHHOE HacJe1I0BaHKE
npu3HakoB. JlabopaTopHas pabora Ne
Bbubnmuoreka [IOK
5 «M3ydyeHue pe3yabTaToB
26 0.5 18.03 https://m.edsoo.ru/863e
MOHOTHOPHUIHOTO M TUTHOPHUTHOTO 2c60
CKpeUTUBaHMs y IP030( bl Ha
TOTOBBIX MUKPOIpENapaTax»
bu6mmorexa IIOK
I'eneruka nona. Hacnenosanue
27 25.03 https://m.edsoo.ru/863e
MIPU3HAKOB, CIEIIJIEHHBIX C TIOJIOM 860
N3menunBocth. HenacneacreenHas
W3MEHYHMBOCTH. JIJabopaTtopHast
Bbu6nmuoreka [IOK
pabota Ne 6. 3yuenue
28 . 0.5 01.04 https://m.eds00.ru/863¢
MOAU(PUKAITMOHHOW H3MEHYHUBOCTH, Sefe
MIOCTPOCHUE BAPUALIMOHHOTO PAIa U T
BApUAIMOHHON KPUBOID»
29 HacnencrsenHass "3AMEHUYHBOCTb. 0.5 08.04 Bbubnuorexa LIOK
JlaGopatopHas pabota Ne 7. «AHanu3 ’ ' https://m.edsoo.ru/863¢




MyTaIui y Ip0o30(HIIbl HA TOTOBBIX

8efe

MUKpOIIpenaparax»
bu6mmorexa IIOK
30 I'eneruka yenoBeka 1 15.04 https://m.edsoo.ru/863e
8d78
31 CenexIys Kak HayKa U MpoIecc 1 22.04
IIpomexyTounas artectanusi( bubmorexa HOK
32 P T i 1 29.04 https://m.edsoo.ru/863e
Kontponbras padota)
9214
Bbubnuorexa LIOK
MeTobl U JOCTUAKEHUSI CENEKIUU
33 . 1 06.05 https://m.edsoo.ru/863¢
pacTeHU! U KUBOTHBIX
9214
bubnmmoreka LIOK
buorexnonorus kak orpacib
34 1 13.05 https://m.edsoo.ru/863e
MIPOU3BOJICTBA 9336
OBUIEE KOJIMYECTBO HACOB ITO 34

I[TPOI'PAMME




11 KIIACC

KoaunuecTBOo 4acoB

JIeKTPOHHbIE
JaTa usydyenus mHdpoBsIe
Ne n/mt Tema ypoka Kontpoabn | [IpakTnueck
Bcero o0pa3oBaTe/ibHbIE
ble pa0doThl | e padoThl
pecypcbl
IWVIaH dakr
bubnunoreka IIOK
1 DBOJIIOLMS U METOJIbI €€ U3YUYEHUS 1 02.09 https://m.edsoo.ru/863e
a20e
Hcrtopwus pa3BuTus peAcTaBiICHUN 00 bubmorexa HOK
2 1 09.09 https://m.edsoo.ru/863e
ABOJIIOIIUHI 9570
bubmunoreka IIOK
3 MukposBotonus 1 16.09 https://m.edsoo.ru/863¢
9cle
[Tomymsimust Kak 3ieMeHTapHas
€TUHUIIA BUAA U DBOJIIOINH. bubnunorexa [IOK
4 Jlaboparopnas padota Ne 1 1 0.5 23.09 https://m.edsoo.ru/863e
«CpaBHEHHE BHJIOB I10 99¢c6
MOp(}orIoruueckoMy KpUTEPHUIO»
JIBMOKYIIIHE CHITBI (3JIEMEHTapHBIC bu6muoreka [IOK
5 (dakTopsl) sBOTIONIMM BXogHAas 1 1 30.09 https://m.edsoo.ru/863¢
KOHTpOJIbHAs padoTra 9da4
bubnunoreka IIOK
6 EctectBennsIit oTOOp 1 ero GopMeI 1 07.10 https://m.edsoo.ru/863e
9ed0
Pesynbratsl 3BOIIOLUN: Bubmmorexa HOK
7 1 0.5 14.10 https://m.edsoo.ru/863e
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U Ofde




BH1000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanwue
IPUCTIOCOOJICHHOCTH OpraHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay

but6mmoreka [IOK
8 Hanpasnenus u mytd MakpO3BOJIOLIMHI 21.10 https://m.edsoo.ru/863e
9cle
9 HeobOpatumocTs 3BOMIOIINHN 11.11
Ucropust xu3 a 3eMJie 1 METO/Ibl €€
10 TOPIDL MASHHI A 18.11
W3YYCHUS
['unoTe3sl IPOUCX 0K ICHUS )KHU3HU Ha bubmorexa [IOK
11 p 25.11 https://m.edsoo.ru/863e
3emiie
ada6
bubnunoreka IIOK
PazBuTue xu3Hu Ha 3emiie 110 3paM U
12 02.12 https://m.edsoo.ru/863¢
IepuoIam abbe
OCHOBHBIE 3TaIbl YBOJTIOIUN
PacCTUTEIHHOTO U )KUBOTHOT'O MHPA. bubmuorexa [{OK
13 [TpakTuyeckas padota Ne 1 «M3y4yenue 0.5 09.12 https://m.edsoo.ru/863e
HCKOITa€MbIX OCTaTKOB PACTEHUN U a8bc
YKUBOTHBIX B KOJUICKITUSX)
CoBpeMeHHast cucTeMa OPraHUYeCKOro bubmorexa [IOK
14 P p 16.12 https://m.edsoo.ru/863e
mupa a48e
bubnunoreka IIOK
15 KonTponbHas pabota 3a 1 momyrosue 23.12 https://m.eds00.ru/863¢
ac2c
16 DBOJIIOIINS YEIIOBEKA 13.01 bubmoreka [IOK
(anTpomnorene3IBHKyIIHE CHITBI ' https://m.edsoo.ru/863e




(dakTOopsI) aHTpOTIOTEHE3A

ad44

17 OCHOBHEIE CTaJIUU 3BOJIOINH YEJIOBEKA 20.01
bubnunoreka IIOK
UYenoBeueckue pachl ¥ IPUPOTHBIC
18 27.01 https://m.edsoo.ru/863e
aZanTaly 4eJI0BeKa
aea2
O06006meHue nmo reme «Bo3HUKHOBEHUE
19 03.02
Y pa3BUTHE KU3HU Ha 3eMJIe»
20 DKOJIOTHSI KaK HayKa 10.02
but6mmoreka [IOK
Cpensl 0OUTaHUS ¥ SKOJIOTHYECKUE
21 17.02 https://m.edsoo.ru/863e
(baxTopsI
afec
AOuotHueckue
¢dakTopsl.JIaboparopnas padora Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH bu6muoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5 03.03 https://m.edsoo.ru/863e
obutanus».JlaboparopHas padota Ne 4. bl0e
«BnusitHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCay
but6mmoreka [IOK
23 buotnueckue gpaxTopsl 10.03 https://m.edsoo.ru/863¢
b348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nomyssiiun. [Ipaktrdeckas padora Ne 2
24 YA, 1P pabot 0.5 17.03
«[ToacuéT MIOTHOCTH MOIMYISIIHIA
Pa3HBIX BUJOB PACTCHUI»
but6mmoreka [IOK
25 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 24.03 https://m.edsoo.ru/863e
b46a
26 DKOJOTUYECKHE CHUCTEMBI(IKOCUCTEMBI) 07.04 bubmoreka [IOK




https://m.edsoo.ru/863¢
b46a

OcCHOBHEBIE IOKA3aTEIN

bubnunorexa [IOK
AKOCUCTEMBI. JKOJIOTHUYECKHE
27 . 1 14.04 https://m.edsoo.ru/863¢
nupamusl. CBOMCTBA b5fa
skocucteM.CyKueccust =
28 [TpupoaHbIe IKOCUCTEMBI 1 21.04
29 AHTPOIIOr€HHbIE SKOCUCTEMBI 1 28.04
bubnunoreka IIOK
buocdepa — rimobanpHas skocucTeMa
30 1 05.05 https://m.edsoo.ru/863e
3emim
bbSe
but6mmoreka [IOK
3aKOHOMEPHOCTH CYILIECTBOBAHMUS
31 6uoch 1 12.05 https://m.edsoo.ru/863e
nochepsl bdl6
32 YenoseuecTBo B Onochepe 3eminn 1 19.05
ITpoMexyTOUHAs aTTECTAIS BH6HHOTeKa HOK
33 POMEIY B 1 23.05 https://m.edsoo.ru/863e
(KonTponrHas paboTa)
bale
34 CocymiecTBoOBaHUE IPUPOIBI U 1 26.05
YCJI0BCUCCTBA
OBUIEE KOJIMYECTBO YACOB IIO 34 )5

ITPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10,11 xnaccer [laceunuk B.B., Cymatoxun C.B., Kanunosa I'.C. u
npyrue; noj penakmnueit [laceunnka B.B., AkiimonepHoe o011ecTBo
«M3narenbctBO «IIpocBemenuey ¢ buomorus, 10,11 knaccsl/ [Tonomapesa 1.H.,
Kopnunora O.A., Kyumenko B.C.; nox penakunueit [Tonomapesoii N.H.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METOJINYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
Meroandeckoe mocodue as yunrtens: buonorus. 10,11 xkmacceer [Tonomapesa

N.H., Kopuunosa O.A., Hukonaes 1.B. — Benrana-I'pad

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






